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BRIDGE OVER THE RIVER ALLEGHANY, AT PITTSBURGH, U:s. 


or 
ropes 155 -_ 

Tus week we illustrate a bridge erected by Mr. John A. 
Roebling at Pittsburgh in 1860. It crosses the Alleghan 
river at a point about half a mile above its junetion with 
the Monongahela, both of which streams, fed by the 
western watershed of the Alleghany range, flow—the one 
towards the south-west, and the other towards the north- 
west—until they meet, and, united, form the Ohio. Pitts- 
burgh proper is situated on the promontory made by the 
convergence of the two rivers. The opposite shores are also 
lined with busy and closely populated suburbs, the principal 
of which are Alleghany City, and Manchester on the northern 
side of the Alleghany river, and Monongahela, West Pitts- 
burgh, and Saplaghes on the south side of the Monon- 
gahela. Collectively, the city and boroughs have a popula- 
tion of about 185,000, making Pittsburgh the second town in 
the State of Pennsylvania, and the seventh in the Union. 

The extreme distance between the abutments of Mr. 
Roebling’s bridge is 1037 ft. 5 in., divided into two main 
spans of 344 ft. 6 in. each ; one half span of 117 ft. 5in., and 
a second half span of 171 ft. It is carried by four wire 
cables, of which the two outer ones incline outwards from 
the towers and the two inner incline inwards, to give greater 
stability to the structure. The lighter of the two cables, 
which carry the footways, is 44 in. in diameter; it is com- 
posed of 666 wires of No. 9 gauge, and weighs, with a close 
wire wrapping, 37 lb. per foot run. The inner cable is made 
up of 1926 wires of the same gauge, and is 74 in. in diameter, 
weighing, with wire wrapping, 116]b. per foot. The road- 
way of the bridge is 20 ft. in width, and the side-walks are 
each 10ft., a space which governs the distance apart of the 
eables at the centres of the spans, reduced to about 65 ft. at 
the towers. The total deflection of the cables is 30 ft., and 
the extreme height of the towers about 46 ft. _ Instead of 
saddles placed upon rollers, Mr. Roebling has attached the 
cables to bell-cranks at the towers; but these do not appear 
to work satisfactorily, and the free motion of the cables under 
a posses lee, which would be secured with rollers, is not 
obtained here ; the cranked saddles allowing only a restricted 
motion, which increases the vibration of the bri ge; the con- 
stant “chattering,” moreover, of this ment under the 
lightest passing load speaks ill for its durability. The plat- 
form is suspended to the chains by vertical wire stays aver) 
about 11 ft. 6in. apart, and by diagon: whic! read 
from the tower until they are tangential with the chains. 
These stays, which are in each case one-third the strength of 
the cables, are fastened at their ends to wrought-iron eyes, 
which take hold of the cross girders, cunying superstruc- 
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ture. The towers are in cast iron of ahighly ornate cha- 


racter, the weight coming upon them being entirely carried 
by the four inclined lonees which poe braced together 
by latticed castings. 

A double line - om railroad track crosses the bridge, the 
traffic over which is unceasing, both from the crowded cars 
which run between Pittsburgh and the boroughs on the 
north of the Alleghany river, and the heavier conse- 
quent upon the increasing industries of this great Pennsyl- 
vanian city. 


THE CONVERSION OF ORDNANCE. 


THE resolution to recommend the adoption of a consider- 
able amount of ordnance converted by Major Palliser’s'system, 
recently by the Ordnance Select Committee appointed 
to investigate the suitability of coiled wrought iron for the 
inner tubes of guns, was based upon the past experience of 
several years, and upon the evidence of Major Palliser him- 
self strengthened by the results of a series 0 ep oma con- 
ducted upon cast-iron lined with wrought-iron tubes. 
The number of failures of “ A” barrels of this material and 
the larger number of guns which have been condemned and 
returned to the Woolwich Gun ne rage Ane retubing, some of 
them before they had fired a service charge at all, rendered 
the investigation of the Select Committee an important one 
as ing upon the state of our present armament, and the 
alterations which should be made in the construction of future 
ordnance, if any such were needful, in addition to the lead- 
ing question of utilising at least a portion of the large stock 
of cast-iron guns which have been laid aside since the altera- 
_ introduced at Woolwich go by the manufacture 
of wrought-iron ordnance b superimposed . 
The first gun made b Sir William Armstrong, —. 
steel core or “A” barrel, and at that time the manufacturer 
expressed his conviction that this material was the most 
suitable one for the inner tube; but at that time it. was im- 
possible to obtain a reliable steel at reasonable cost, and 
wrought-iron coiled barrels were placed in the first = 
made after the new pattern, with unsuccessful results, how- 
ever.. These failures arose from iron of too hard a quality 
having been used, and welds could not be obtained, the 
guns failing under quite moderate tests. In uence, 
solid forged cores bored out were substituted in 1861 and 1862, 
and many of the first guns were retubed with barrels made 
in this fashion. Subsequently a softer iron, known as 
Marshall’s, an expensive but reliable brand was introduced, 
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and from that time all guns not provided with steel barrels 
had their “ A” tubes made of this material, with which, by 
the aid of better workmanship and improved machinery, re- 
liable coiled barrels were made. The difficulties which rendered 
the use of steel impracticable were also removed, and 
nearly all the of larger calibre have been made for some 

ears with solid steel barrels of crucible steel bored out. 

he Select Committee, while bearing in mind the improve- 
ments in the material as well as in the construction of the 
coiled wrought iron tubes, consider, nevertheless, that steel 
should be substituted for guns of all calibres. The recent 
estimates of the Woolwich factory state that efficient steel 
can now be obtained for 48/. a ton, and that - “aight | - 
expense upon small ordnance is com tively slight; the 
pa a a of first cost is, however, pages 4 should not 
be allowed to weigh with the more important one of dura- 
bility. 

i investigation of the returns of guns sent back for 
repairs and retubing, shows favourably for the more recently 
made wrought-iron coils, and exhibits a somewhat glaring 
error in the system of inspection pursued at Woolwich. In 
the following Table is collected a statement, so far as it can 
be obtained, of ordnance up to 7 in. bore, made and re-tubed 
since 1859 : 


No, Ori- 
ade. 
7 in. breech-loaders, R.G.F. ... 14 
7 in. do., Elswick Ordnance Co. . 5 
7 in. do., 72 cwt., R.G.F.... ...| 0 


64 pounder M.L., 64.cwt., R.G.F.| 19 
64: , ML, 80éwt., BGP. os 


No. Re- 


Class of Gun. tubed. 


Balance. 
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About 3000 of these guns were made with coiled inner 
barrels; 223 of the heavy pattern (82 cwt.),.7 in..hreech- 
loaders ; some of the, 7% wT ip. ; and a number of 
naval 20-pounders, having been made originally with forged 
barrels. The land service 12-pounder breech-loaders are the 
only guns which have been re-tubed in o- numbers, 

out of 467 having been returned to Woolwich for that pur- 
pose. The manutacture of this class of ordnance was com- 
menced in April, 1859, it being the first made upon the Arm- 
strong pattern, From this reason it: happened that they 


proved inferior both in quality of material and strength of | grea 


construction to those subsequently made. 

When these guns wer€ sent back to Woolwich in 1863, 
they were reduced in length as well a§ re-tubed. 112 were 
fitted with steel barrels, 38 with solid forged tubes, and 
coiled barrels were again placed in 52, ..But although so 
large a number of these arms werealtered, they were not at 
the time necessarily unfit for service, for’ many of those that 
were not re-lined, and were tested for durability, showed 
high results. There were, altogether 85.guns condemned as 
unserviceable before they had fired a shot, as follows: 

7 in. oe . G. FP. Peery 

7 in. dio 
40 pounder ... 
AO ote 


bey tO bet hey QOD 
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All these were returned for expensive alterations after they 
had passed the inspection of the responsible officer appointed 
by the Woolwich Gun Factory- 

This unsatisfactory arrangement arises from. the fact that 
the Inspector of the War Stores has the power of overriding 
the original certificate of the Factory Inspector, the question 
of the fitness or unfitness of a gun being left to the decision 
of the latter officer, always a subaltern—a question which 
the most experienced manufacturer of ordnance finds it diffi- 
6ult to answer. From this it happens that an unnecessary 
waste and useless condemnation of ordnance often occurs— 
evils which might be avoided if the final inspection was made 
by cupelnesl officers—a measure the more advisable be- 
éause it is impossible to give definite instructions for guidance 
in the acceptance or rejection of a gun. 

The comparatively small importance of surface flaws in the 
bores of breech-loading guns, and the experience derived 
from experiment of the durability of the most numerous class 
(the 12 pounders), some of which ranged from 2518 to 4279 
rounds, argue fuvourably for the strength of those now in the 
service. The muzzle-loaders, of which there are about 350, 
were manufactured at a later date, with all the advantages 
derived from previous experience, a more suitable quality of 
ifon and improved machinery, and the fact that only 19 out of 
$24 sixty-four pounders have been returned to Woolwich since 
1564 for retubing (less than 6 per cent.) speaks favourably 
for the advance that has been made over the earlier stages of 
the manufacture. An additional proof of the reliability of 
sound coiled tubes for muzzle-loading guns is furnished by 
the tests to which various calibres and different patterns were 
subjected : 


Class of Gun. Number of Charges Fired. 





-| 500 P 


9in., retubed ... 
++-|2273 service and extra charges. 
2211 


Din. ase * 
94-pounder Fraser 
9 in. 
64-pr. 
9in. ,, ” 
6.3in. ,, > pe 
6.3 in. ,, o- ef 111 proof and extra charges. 
6.5 in. ,, - --«|2211 service charges, 81 proof series. 

The importance of flaws varies greatly in the barrels of 
breech-loading and muzzle-loading guns. In the former the 
charge is introduced at the rear, and so long as the cartridge 
chamber is free from defect, the risks arising from the 
presence of ignited fragments of a previous charge cannot 
exist. But in the latter, defective or open welds, or cracks 
in the barrel give an opportunity for the lodgement of 
burning flannel and expose the gunners to danger whilst 
loading the piece. It is difficult to determine how much of 
this danger is fanciful, or what really exists. There is but 
little experience to guide, and competent opinions differ. 
The explosion of the charge in the gun on board the Royal 
Albert was attributed, but without definite proof, “to the 
barrel holding fire in open welds.” 

With regard to the question of flaws in the “A” barrels of 
guns, Sir William Armstrong stated to the Select Committee, 
that he considered a “very unnecessary rigour is now 
observed with regard to flaws in coiled barrels,” that flaws 
“are perfectly unimportant unless they occur in the breech, 
and more particularly near the bottom of the breech. A flaw 
in the powder chamber is always a thing to be looked upon 
with suspicion, and if it occurs near the bottom of the powder 
chamber it is all the worse. But transverse flaws in the barrel 
are as a rule quite unimportant. I have seen many guns, 
among others guns that had rather acharacter for mer ae 4 
shooting at Shoeburyness, which had very bad flaws, of that 
character in them.” Further, Major Palliser states before the 
same Commission that, in his opmion, “the names by which 
defects are known in the barrel of a gun require modifica- 
tion. I believe the term ‘flaw’ conveys a meaning that 
there is something in the gun which will eventually lead to 
mishap. I think that all marks that run in a circumferential 
direction in a coiled iron barrel are really of no importance 
until they become so bad as to admit of a bit of flannel stick- 
ing in them and holding fire. But to admit of this happen- 
ing, especially with the vent at the end of the gun, the mark 


.| 300 battering charges. 


Palliser lined 9 in| 100 completed Ist 
---|1000 charges (68-pn 
ss L000 i 


proof charges. 


. smooth bore). 
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must be of so considerable a size that, for the mere look of 
the thing, with much smaller marks would have been 
passed.” Aten the juriction between two eoils is 66 bad 4 
that a searcher can be got in, say, to the one-tenth or the 
one-eighth of an inch, nal when it‘ls, Pe yey: By th 
or two-hundredths of an inch wide, I should then call it a 
defective weld: I believe that a gun with defective welds 
in 5 wil geen eng oat a6 Teng 8 8 gun without defective 
welds in it. I think that circumferential cracks at the pos- 
terior part of the barrel round the powder chamber are of 
ter importance than similar towards the muzzle, 
although I do maintain that they are in reality not of any 
importance. At all events, coil marks and bad welds cannot 
be of any importance near the muzzle.” And these opinions 
seem to be fully cofifirmed by experience derived from ex- 
periments with guns tested to extremity. The whole of that 
portion of the evidence: laid before the committee touching 
upon the reliability of coiled tubes, tends to establish the 
character of our .existinig armament, and to justify them in 
recommending the, tion of “* A’’ barrels of this description 
for such guns as are to be ¢onverted. 
(Te b€ continued.) 
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LAYING GAS AND WATER MAINS. - 


On the Advantages of Meehanical Appli in relati 
the Laying and Fixing ¥ Iron Pipes for the Distribution 
of Gas, Water, &e. Ty Tuomas Rarrerty, Out- 

Superintendent o Gas Department of the Man- 
chester Corporation orks.* 

Tux distribation: of ‘gas; especially in our large towns, ‘is 
generally acknowledged to form an important part of the duties 
of : gas engineer. ‘He has Sogeetly to a+ soya nae diffi- 
culties, to discharge great ibilities, whilst eudeavouring 
to perform his dutjes with nels to himself, satisfaction to his 
employer or employers, as the case may be, and at the same 
time to cause as little inconvenience or hindrance as possible to 
the general publie during the progress of the works with which 
he may be en 

It is in hope that may.prove)to be of some little service, 
especially to our young men who have decided to make gas en- 
gineering their profession, that I ‘have, in compliance with the 
request of the committee, on the present occasion, onsented to 
read a paper “‘ On.the Advantages of Mechanical Appliances in 
relation to the Laying and Fixing of Iron Pipes for the Distri- 
bution of Gas, Water, &c.” 

In order that I may the more effectually show the advantages 
of the mechanical appliance which I am about to introduce in 
laying large mains for gas or water purposes, it is necessary 
that I should allude in some measure to the mode generally 
— in laying pipes in connexion with gasworks in the United 

ingdom. 

1 Wide socket pipes jointed with lead. 

2. Wide socket pipes jointed with iron borings. 

8. Turned and bored pipes. 

First, with regard to iron pipes jointed with lead, I am 
fully aware that such are being laid in many of our large towns, 
not excepting this great city (if I am rightly iuformed), and 
that a mode is strongly recommended and carried into 
effect by gentlemen who, in other —— are eminent in the 
profession where” engineering skill, talent, and genius are re- 
quired. bagta>, 

Permit me to say, with all due deferenceand respect, that. I 
beg to raise my voice, however humble, against the cotitin- 
uance of such a system; and my reason for doing so is be- 
cause I am persuaded, in the first place, that it is the most 
costly ; and, secondly, the most liable to leakage and serious 
loss of gas. That jointing with lead is the‘ most expensive 
mode I think it will be readily granted by sueh an assembly as 
I have now the honour to address, inasmuch as several articles 
of material have to be provided, as white yarn, tallow, lead, 
coals for fire to melt lead; moreover, excavation of earthwork 
is necessary to: make caulking chambers for men to work in 
while jointing. Almost double the length of paving or flagging, 
as the case may be, has to be taken up, which may be avoided 
by about one-half, which I shall immediately show. Disturb- 
ing flagging or pavement is a most serious item in the cost of 
laying mains, and also tlie removing or carting away of the 
surplus soil. Does the expense stop here? I say no. In con- 
sequence of the sinking of the surface, how often has the eor- 

tion or company to repair the surface? . Frequently twice, 
if not more. d why? Because at least one-third of the 
earthwork is disturbed on which the pipe is laid, taking it to 

be about tie usual length, 9 ft. , 

In the second place, jointing with lead is the most liable to 
leakage and: loss of gas, especially when laid in the carriage 
way. [ron and lead are subject to their own peculiar laws of 
expansion and contraction. Heavy loads or weights passing 
over materials having no real affinity with each other tend to 
sever the connexion made, and hence, in after years, when the 
soil or earthwork is disturbed, or the mains have to: be-taken 
up, the lead is found in many instances separated: from the 
iron, and the soil or earthwork blackened and saturated, caused 
by the loss of gas. This is a state of things 1 haye found’ in 
Manchester when taking up inains jointed with’ lead laid “in the 
cartiage way, after having ‘been ‘in ‘use maby’ years: "When 
such have been laid under the foot-way, and subsequently: re+ 
moved, they have been found in a more tavourable position, thus 
proving the advantage of laying mains under the foot-ways of 
our large towns. The importance to gas companies*to lay tlieir 
mains m foot-paths if place of carriage ways, which ‘is usually 
done, might’ be made the sabject of a paper, and I have, ‘there 
fore, endeavoured to avoid touching upon anything relating to it 
wdeoceagy ith regard de socket pipes with 

ndly, with re to jointing wide socket pipes wit 
tarred yarn and ivea ort 7 he 

been in use from twenty to thirty years—laid ‘inthe carriage 

way, subject to heavy loads passing ‘over the -joints—novwith- 











‘less to ¢art or remove away. 4. 


there: F attached to the eccentric bloc 
“trench required. Five or six ‘mei ‘cin roll a pipe 


standing the condition of those joints was most satisfactory. 


deme sepmeees neato 


to closeness, and are consequently free from leakage. They ex- 
pand and contract at the same time; hence jointings so made 
are superior to lead joints. 

irdly, had considerable experience in the la of 
turned and bored 2in. to 18 in., and recently to 80 in. dia- 
meter, I must say that I am in favour of turned and 
SS ee ee jon, for several reasons 
preferable to these to which I have referred. 1. The material 
of the jointing and that of the pipe are one and the same. 2. 
The joints are quickly made. 3. There is less earthwork to 
excavate, less to fill in when the pipe is laid, and ently 

silk qiearanga vases ball teetutppene eoualtyateess 
ing ill show t expense usually incurred 
in akg wpa relayg or sa, pha 
laying of large mains, is avoided, 5, The pipe has nearly its own 
length of solid undisturbed earth to rest upon. area few 
reasons why preference is, given to turned and bored pipes. 
But'in the matter of such» from 10 in. diameter and up- 
cide.” The yng o Sue and bored pipes of gs 
6 aying : / 

ed by any mechani ay breey vance, has 
as unsightly cid as painful “a as 
timies two, four, and even miore of the 


section, from Monday moriiing until Sato 


to | ing and swinging a tup, the weight’and size of the 


proportion.to the diameter or bore of the 
ing of pipes 20 in. diameter ards | 
pipe; it could not at'all be atte: 
muscular strength alone.” 
Tam now happy ‘to say,» with 

difficulty which I have had is 
see areca ee ae 

under , my ions, by my Mi 
Man ... Two different sizes of 
refer have been in“ use for some time in ¢ 
Manchester ar + spe Gasworks.. Oné is’ 
lay mains from 10 in. bore upwards to 16 in,, and the other is 
made to lay mains from.18 in. upwards to, 40in. diameter.. It 
was in the act of laying a 30 in. p< when a pe ph. of it 
was taken, and from which I have had it en vod fa totes 
that all at this our annual i ight see'it as if at work. 


Before I Bn oni any further,’ | j me tow 'to describe its 
parts and their respective uses. ° 
eee niyo rppng og = the gr gre and iy men engaged. 
i er at the spigot @ pipe directing his as- 
satiate, A points out the hook on which the red is sus- 
pended ; B, eccentric blocks; D, winch for regulating the raising 
reritig of the pipe; \C, for holding the wincli ;' E, indicates 
machine may move along bends or 
o, bein the route or line in which the 
s whak chen ae Se Gite leas E. 
w when Swi w is! ; H, 
i ‘aod Title ov 


80 tbat. 


prt or Jurry ; 


e 
rry ; J, scotch to 
point; Kx, Zing, for 
Dreeioa ie Ag! the machine haying the tup suspended 
and the man in the position of pi into is plane 
It would be trespassing too much on the of this ‘meeting 
were I to giv# particulars of the saving which may be effected, 
in every respect, bythe use of the machine in laying large 
mains, especially turned and bored pipes, from the size of 10 in. 
and upwards. Suffice it at to give an average estimate 
of the saving effected in laying a 30in. diameter turned and 
bored pipe. 
Partenlers of the items. dispensed with, and which are’ re- 
quired in making a lead joint, are as follows: a r 
sd. 


64 1b. of lead, at 2s.4d.—... 610 9 
White yarn, 4} lb., at 8d. ... 
Making caulking chamber ... 
Melting lead and making joint 
Quarter cwt. of coal... wi Rs ont 
Extra soil to -be.carted away vee oop 
Flagging or pavement taken up and mead 
3 yards, at 1s. per yard owe 


Total 


eee 


wf) 0 % 


In the same way an éstimate of the saving effected may be 
arrived at “inthe jointing of other’ sized pipes. Hence the 
reason for giving preference to the laying of pipes having sockets 
— spigots bored and turned, as indicated by the annexed 


he following are a few instances of the advantages of the 
mechatical appliances in laying iron pipes which I ‘feel ‘war- 
ranted to stateafter nearly two years’ trial. “I am persuaded 
that, with the use of the pipe-laying machine, which is quite 
capable of bearing from oue to four tons weight, half the 
number of men which are employed ‘at the ordicary implements 
in Taying mains would orm mote ‘work, and prove more 
satisfactory im the result. ‘Ol a ‘recent occasion [ observed 
fourteen men laying a water main, which was abont 12 ft. long, 
and 80 in. diameter. Should the sockets and spigots be turned 
and bored, I’ would engage to do more work in laying the main 
with‘half the’ number ‘en on the dctasion (subject to the 
trench’ being excavated for'the reception of the pipes) with ‘the 
use of the machine.’ : thes 
As indicated by the drawing illustrating the working’ of the 
machine, it-moves’ on“rails lid about ft. apart, on each side 
of the trench. ‘The pipes are rolled’on'cross planks, and then 
tobe taken to the part of the 
, from! 18 in. 


treiich, and 


té 80 in.‘diaiméter, lay’ iti its’ proper place in t 


‘complete the joint, “in the short space of from five to’ ten 
gs, I have foutid such, after having ie ; : 


utes. 
A’ wide * socket’ pipe, ‘of “& similar Size, ‘with the ordinary “im- 
plements of a thie Ragged tool, will take about’ double’ the 








* Paper read at the recent meeting of the British Assovia- 
tion of Gas Managers. : 





# [ilostrations. afd. description “of this apparatus will’ be 
found on page 4 of the present number.” dna wil 


“hey 
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number of men and six times the length of time, before the pipe | soil, and they had nothing but turned and ‘ored joints, from | The Solway Viaduct has been constructed according to the 
is laid and its joint completed. ar = erro» fin. to15ip., still be never bad,experienced the kph designs af Ms. Brunles, the engineer of the line, by Mr. 

For every four joints of wide socket piping made, éay 80in, | which ‘Mr. Obren referred ’P; if Mr. Ohren’ had. ‘Etkersley ; MeKe is the resident engineer. We 


diameter, an extra load of overplus soil has to be away. 


And whei from 12 to 14 such joints are made, an extra horse | been 


the ordering and laying of the mains himself, there would have 
no sneh difficulty.’ It was becanse ‘this class of mains was 


and cart has to be hired at from 7s. to 10s. per diem; and, in sometimes 20 badly laid that s prejudice had been excited 
addition, not unfrequently a charge of from 2d. to 6d. is made inst them; he felt sure that, if fairly tried; under 


for permission to unload the same at a convenient. place...) 

Before I conclude, | must say a few words on the importance 
of a proper understanding existing between the en; and the 
contractor. Not only should a specification be drawn as regards 
the quality of the metal and other matters relating to the pipes; 
for the information and guidance of the contactor, but 
should also be supplied with plans or tracings of the sockets 
and spigots, and proper gauges, carefully constructed, to cor- 
respond with the same, so that the spigots amd sockets of all 
pipes included in the order may be turned and: bored accord- 
ingly ; afterwards carefully tested before takemout of the stores 
or pipe yard to be laid where required.. The should have 
three arms or radii, for gauging the circle or of the pipe, at 
points about 120° apart, as shown by the di or the models 
now submitted, thereby securing not only the bore of the pipe 
to be circular, but the gradient of the'tarned and bored part of 
the pipe to be exactly the same. A duplicate'set of the gauges 
should be kept in the stores, belonging to the committee, and 
placed in charge of a responsible person, who, after having 
proved the pipes with hydraulic pressure, should, immediately 
after, prove the correctness of the turning andboring. Careful 
testing, in some such manner as I have row‘ déseribed, I hold 
to he, from jong experience, most im t andalso absolutely 
necessary. Pipes found defective should at once, be rejected, for 
by so doing the corporation or company, ratepayers.or share- 
holders, are not only well served, and in after years benefited, 
but the contractor also; and if he values bis reputation and 
appreciates the connexion he may have formed, he will guard 
his own interest, avoid errors, and endeavour to give entire 
satisfaction. Engineers and surveyors who thus act, in the 
faithful discharge of duty, know from experience the correct- 
ness of what I have just stated. I have ed it so. 

When we learn, on good authority, t the “capital ex- 
pended on the gasworks of the Unit dom is not far short 
of 30,000,0002. sterling, and the sum paid by consumers 
is not much below 10,000,0002. per annum—from 4,000,000 to 
5,000,000 tons of coal being carbonised to produce this revenue” 
—lI am persuaded that those who are entrusted with the ex- 

mditure of any portion of so immense a sum of money should 
same in the faithful discharge of duty, as a watchword 
Economy; and that any scheme, plan, or machine introduced 
by any member of this association, having for its object that 
end in view, he should not hesitate fo submit and make it 
known, either for the approval or disapproval of the members 
at their annual meeting. 





Discussion. 

Mr. Goddard said some ten or twelve years ago he adopted 
turned and bored pipes up to 8 in. diameter, and he found that 
that line of main was the one upon which ‘there was the least 
amount of leakage in the town. Whiere mains of this description, 
of large diameter, were laid, he thought it very desirable to have 
a receptacle in the socket for melted tallow. One difficulty 
that bad occurred to him in the laying of turned and bored 
pipes was the rebound in the setting of them up, and sometimes 
the splitting of the second or third socket from the pipe which 
was being laid. It was certainly the most expeditious mode of 
main laying, and, with care, could be very satisfactorily adopted. 
They cost a little more in the first instance, but the saving of 
expense in the laying more than counterbalanced that additional 
outlay. In using them it might be very necessary to try every 
pipe by the templet, as they were frequently pe ee 
cylindrical when bored. By having the projection of the socket 
a@ little beyond the turned and bored part, any leakage which 
otherwise might arise would be obviated. 

Mr. Woodall said the rebound Mr. Goddard had spoken of 
could easily be prevented by loosening the earth along the line 


of pipe. 

fir. Craven said in the district which he represented. (Dews- 
bury) the ground was undermined by collieries, and, where the 
earth was liable to sink, he found the lead joints stood best, and 
that he had the greatest amount of leakage with turned and 
bored joints. : 

Mr. Miles said he came from a coal district (Tyldesley), and 
having turned and bored joints in use, he experienced all the 
difficulty spoken about by the last speaker from the sinking of 
the earth. He should like Mr. Rafferty to tell the meeting 
whether he laid turned and bored joints round sharp curves in 
Manchester ; also whether there was not a liability of the earth 
falling in around his machine, é 

Mr. Rafferty, replying to the last question, said he took care 
to be always well oo cam for any accident of that kind, by 
having plenty of timber cut to various lengths, so that the 
instant there was the least indication of the soil giving way they 
were able to shore it up. With reference to sharp curves, of 
course pipes laid at right angles could not’ be used with turned 
and bored joints, but it was astonishing to what an extent of 
curve such joints could be applied. He had ascertained that 
contractors could manage irregular pipes as well as regular 

ipes, so that. recently he had got them to turn ard bore 
nas a and bends. It required care and judgment in measure- 
ment so as to get accurate gauge, and, where turned and bored 
irregular pipes would not suit, he was obliged'to carry out the 
old system. 

Mr. Obren asked whether Mr. Rafferty had had any experience 
of turned and bored pipes in clay. His own experience in a clay 
soil was that the traffic in the streets above caused the mains to 
rise, and he had had them come right out of the ground froma 
depth of 2ft. The other description of ‘pipes rose to a certain 
extent, but they seemed to’ get wedged by the lead joint. No 
doubt size had anne ia do bey had gt viper ti 
large diameter, properly laid, w their position very 
well; but he, ats. tit should be a consideration with’ en~ 
gineers, when determining upon the use of turned’ and bored 
joints, what was the character of the soil in which’ it was pro- 
.posed to place them. ‘ 

Mr. C, Woodall said in Stockton they had’ nothing but clay 


pipes of } 


would give At 
ra, the district was conlitnbitin 


Burelons ia the Potteries, where 
ipes ; but they 


‘they sometimes had broken 
ferred to have ‘a pipe broken right th , a8 was invariably 
the case when an accident happened to a turned and bored pipe, 


he | than to have the joint drawn out, as was: the case when lead 


joints were employed. He wished to know what-was'the mat- 

ter, which was exactly covered by Mr. Rafferty’s patent, as he 

felt rather nervous about it. He bad himself an ordinary 

three-legs, and he remembered to bave seen an apparatus, 

identical with that shown in the drawings, in use three years 
] ! 


ago. : 

Mr. Ohren asked whether the pipes Mr. Woodall referred to 
were laid in the foot or carriage ways. 

Mr. C. Woodall: In the carriage-ways. 

Mr. Broadhead said at Grimsby he had used turned and bored 


joints for sixteen years, and he had no fault tofind with them. In| 


one part of the town thesoil was clay, in the other it was sand. 
He used no lead joints and no tallow, and bis per centage of 
including stealage and waste, was only 11 per cent. 

The President said there could be no doubt that ep Ts 
must be influenced a great deal by the nature of the soil with 
which they had to deal when deciding upon the-use of any par- 
ticular i ror: ‘pipe. He himself tried the’experi- 
turned bored pipes in soft ‘peaty soil, and he 
soon had to take them up. In gravel or strong clay, or good 
firm rock, turned and bored joints could be very ey 
used; but there were circumstances in which lead-jointed pipes 
were better employed. 5 

Mr. Rafferty, replying to Mr. Woodall, said he had never seen 
any similar apparatus to that which he had éxhibited. He 
had found it extremely valuable in use, particularly in taking 
up pipes requiring to be raised from the ground withont incon- 
venience to the public. ‘ 








COMPLETION OF THE SOLWAY VIADUCT. 


THE viaduct, which for many months has been in course 
of construction over the Solway Firth, as = of the Solway 
Junction Railway, was practically completed on Saturda 
lust, when the event ‘was celebrated with a considerab 
emount of rejoicing at the south or Cumberland end of the 
viaduct. The erection and completion of this great structure 
may almost be re as of national importance, on account 
of the national interests which are at stake, and the t 
benefits which will doubtless result from the opening of this 
railway, which includes the viaduct in its course. When the 
Solway Junction Railway was commenced, re- 
ference was had to the ugh communication which was 
required by the iron trade of Scotland, between the Cumber- 
land hematite ironstone district and the seat of the Scotch 
iron man in Lanarkshire and several adjoining 
counties. That was the first idea, and it has ever been con- 
stant to. the minds of the promoters of the railway, notwith- 
standing the + depression whieh has existed in the iron 
trade during the whole of the time almost that has elapsed 
since the railway was commenced. The promoters are still 
xa Sa they do not sag their hope to abate in the 
slightest. Why should they, as it is certain that, even with 
the great dulness, the rich ironstone of Cumberland is comin 
more and more into recognition in Scotland? A muc 
my ad traffic and much larger benefits must result than were 
at first contemplated. The Scotch ironmasters already look 
on this line of railway as a matter of the greatest importance 
to themselves, as well they may when it is borne in mind that 
by this new route a saying of one shilling per ton on the car- 
riage of the ore between the two districts will be effected. 
This is something like an annual saving of 10,000/., accord- 
ing to the calculation of Mr. Brogden, the chairman of the 
Solway Junction Railway Company. Any scepticism which 
may have exi re g the ultimate construction of the 
sailor is blown to the winds by the event of last Saturday. 
What been ‘projected will, we are assured, be executed, 
and only a very short time can now elapse before the whole 
undertaking is completed and the railway opened for traffic. 
Already only mere ordinary works now remam to be executed. 
But what of the viaduct itself? Here are a few details. 

The Solway Viaduct is 1940 yards in length, and is pro- 
bably the longest viaduct that has yet been constructed in the 
United Kingdom. It contains 1 tons of wrought iron, 
and of cast iron 2900 tons. These numbers may give some 
idea of the Wye yee of the enterprise, but édadhiening the 
great length of the viaduct, lightness is a prominent feature 
of the structure, even with its 4700 tons of iron. But the 
lightness is combined with great security. Excellent foun- 
dations have been found for the erection of the works, much 
pa sg indeed, than bes anticipated ; rong ewe whole work is 
one of very great solidity. Everybod ows, ially if 
he is acquainted with the Liters pe traditions +e the Border, 
that the Solway has a tideway of almost unexampled rapidity, 
and hence the dangers and difficulties of erecting the viaduct 
must have been very great; still the work has been com- 
pleted'without the loss of a single life, showing’ that great 
care has been exerted by the various contractors. 

The Solway Junction Railway passes through a beautiful 
portion of the country, éyery part of which is alive almost 
with incidents celebrated in the Minstrelsy of the Borders ; 
in due time, therefore, we may expect that its rolling stock 
will carry a large passenger ists and others—in 
addition to the more material ironstone ‘traffic. Both: will 
‘doubtless be welcome to the directors and shareholders. 
Ordinary rai travellers will now have new scenes 
up to them by 
beaten track. 


—a sort of new sensation—and we think we may 
reckon ourselves amongst its earliest patrons when it is 





épened to the public, 


7, | notice that the members of the 


is new and beautiful route, It is out of the |; 


gave illustrations and a description of the work on page 258 
of our first volume: |: Kes 






















HANICAL ENGINEERS’ 
SOCIETY 


Art the an weal meetin g of this society held on the 
24th ins ittington Club, the council’s report, 
i poet i other matters were considered and 

vi 


tion. of the council and officers for the 

2. ok place ; the jollowing gentle- 
‘serve: . Benjamin Haughton as 
Black and Walter Rutt as ¥ice.Pre- 


ef Council, Messrs. R. M. Bancroft, 
> E. j Meakin, George W. Usill, 
Geo aller Micoek = . J. Crosbie Dawson (Honorary 
, and Frederick H- Roberts (Honorary Secretary). 

We have muck 


in n the annual proceedings 
of this society, and that it is thtiaetrily qoeguing, The 
number of its ‘members have tatétially increased, and the 
list of honorary members include seyeral:men of eminence in 
efigineering and other branches of s¢ience. ‘The papers given 
throughout the session appear to have been carefully pre- 
pared, and refer to various matters Of interest, and the dis- 
cussions have been very fairly sup si 
This society ‘was originally established in 1869 for the dis- 


cussion of ¢ ring and scientific: subjects principal! 
among t Dupe and aeistante of engineers, bot el and 


m al, it has certainly made. stead. - 
. “TtBias been"th’ means of enabling the oun mom 
rs of the ¢ to interchange ideas 

ness and accuracy to realise to their 

own minds, and to’ to others the thoughts and plans 
whi ed Ives in the various branches of the 
profession, o°further improve themselves in. criticising 
ant ae ee the opinions atid ‘schemes 
which those engagéd in same field of labour are con- 
tinually offering for consideration, and so train’ themselves to 
take their place among the leading memberg.of the pro- 


fession. 

The members of the society have continued during the 
session their plan of visiting several of Se ublic 
works in pro; , every ality bee them by the 
kindness of gentlemen co therewith. We also 
society have again secured 
the services of Mr. F. H. Roberts as their secretary—a gentle- 
man who for several years previously has given material as- 
sistance in promoting the society’s objects—likewise Mr. G. J. 
Crosbie Dawson as honorary treasurer. 

It is the intention of the members of the society to insti- 


tute an annuakdi and the first of these dinners will 
take place very «7 Members and their friends desirous 
of co-o send in their names forthwith to the 
honorary , Mr. FP. H. Roberts, 10, Adam-street, W.C. 





SIGILIAN RAILWAYs. 


A corventiow has lately been made between the Italian 
Government and the Calabro-Sicula Railway Company, 
obliging the latter to complete the following lines within 
1869 : 


Calabrian Network. 


7 Kils. 
Taranto to Cariati a“. veh 176 
Lazzaro to River Assi ... oa 118 
Total ... nee 294 

Sicilian Network. 
Kils. 
Catania to Siracusa oe Sin ron 88 
Catania to Leonforte ... 0 ue 70 
Termini to Lezcara ae abe ba 39 


y Total ... ene oon 197 
The dates fixed for opening these lines are as follows : 
Calabrian Network. 








Distance: Date of Opening. 
Kils. 
Taranto to Rocca Imperiale ...°74 .... February 28, 1869 
Rocca Impériale to Rossano ... 70 ...' March 31, ,, 
Rossano to Cariati... éeo GB May os; %; 
Lazzaro to Bianconnoro «. 60 July 15, 1868 
Bianconnoro'to Siderno oo. 24 4. February 28, 1869 
Siderno to River Assi ... 34°... July ms; 
Total . .... ove 294 
Sicilian Network. e 
apa Date of Opening. 
Us. 
Catania to Lentini... «. 29 ... December 31, 1868 
Lentini to Siracusa *... sed Oe eas ~ 31, 1869 
Catania to Leonforte ... 70 August 31, ,, 
Termini to Lezcara ... o- 89 4. May ee 
Total “0... os. 197 
A New Sreamsuie Company.—A pros 8 has been 


issued of the London, Belgium, Brazil, and River Plate 
Royal Mail Steamship Company (Limited), with a capital of 
200,0001., in shares of 20/., to acquire and work the line of 
steamers established by Messrs. Tait and Co., from London 
arid Antwerp to Rio Janeiro, Montevideo, and Buenos Ayres, 
which has been carried on for the last twelve months, and 
for which a i 





economy peed, voyage 
Belgian contract has just been completed with 
results. 
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APPARATUS FOR LAYING GAS AND WATER MAINS. 


DESIGNED BY MR. THOMAS RAFFERTY AND MR. JOHN H. STOREY, MANCHESTER. 






We publish on an another page of the present number a 
paper read by Mr. Thomas Rafferty, of Manchester, before 
the British Association of Gas Managers, on the occasion of 
their recent meeting, on “ Methods of Laying Gas and Water 
Mains.” In the course of this paper Mr. Rafferty alludes to 
an apparatus for laying pipes patented by himself and Mr. 
John Henry Storey, of Manchester, and ob this apparatus we 
give engravings above. As the objects of the apparatus and 
the method of using it are fully described in Mr. Rafferty’s 
paper we shall cuntine ourselves here to a mere description of 
the machine. 

In Figs. 1 and 2, aa are A-shaped standards made of wood, 
the two standards being firmly connected together by the 
cross piece 5, and the cross pieces cc, these cross =i F 
of timber strengthened at the points of connexion by meta 
castings, dd and d‘d:. The castings, d: d', are suitably 
formed to receive the tram wheels, ¢e, which run upon the 
rails, ff, laid on each side of the trench, so that the carriage 
or “ traveller” can be readily moved along the trench as re- 
quired. Forthis purpose the wheels, ¢* e*, are fitted with 
spur wheels, gg, which spur wheels are actuated by the 
pinions, gg’, through the winch handles, 4h, and metal 
scotches, wu, are employed to prevent the movement of the 
“traveller” on the rails when such movement is not desired. 
The wheels, ¢ ¢, are fitted in frames arranged to swivel in the 
castings, d* d*, as shown detached in Fig. 3, this arrangement 
allowing the traveller to pass more readily around curves. 

The “lifting tackle,” ¢ i, as shown, is a modified form of 
Eade’s patent pulley blocks, but any other suitable tackle 
may be employed. The lifting chain, i}, is fitted with a 
hook, # #, at each end, one hook rising as the other falls. 
The two hooks being used alternately x Fa the apparatus is 
employed in lifting pipes from the surface of the ground and 
lowering the said pipes into a trench, a great saving of time 
is effected in consequence of not having to run the blocks 
back the whole of the next previous “lift.” The endless 
chain employed to actuate the “blocks” is passed around a 
chain pulley, r, on the barrel or shaft, r*, the said barrel or 
shaft being fitted at each end with winch handle, s s, by 
means Of which the necessary motion is communicated to 
the endless chain. As the modification in the Eade’s patent 
blocks consists in an alteration in the framing of the said 
blocks to enable them to be permanently attached to the 
cross piece, 5, it will not be n to further describe 
their action here. When it is desirable to increase the lifting 
power of the tackle one end of the chain, i, is hooked into 
the eye, k, fixed to the cross piece, 5, and a “snatch block” 
is placed in the loop thus formed, the snatch block being con- 


li 


from one of two eyes, m m, projecting from the upper ends 
of the traveller, or if preferred the cross piece, b, may be 
continued beyond the standards, a a, as ent distance to 
form points of suspension. To enable the height of the 
“tup” to be adjusted to a nicety, it is s nded by means 
of a pair of Weston’s pulley blocks, but o suitable tackle 
may , 








IMPROVED COMMUNICATION WITH THE 
CONTINENT. 
To Tue Eprror or EnGIneERING. 

S1r,—I notice’in your last ne ey PE ee 
Mr. Geo i respecting his scheme for a tunne 
under cae artiah Channel, pares Py he states that his plans 
have been laid before me, and that I think so highly o! his 
scheme that I would be willing to take part in its develop- 

t. 
a Mr. Remington is under a misapprehension as to my 
opinion. ? 

7 is true that I have for some time past given great atten- 
tion to this subject, but the result has been to convince me 
that the object desired can be obtained by other means than 
a tunnel, at much less cost, and within such a reasonable 
period of time, as to enable the present generation to avail 
themselves of its advantages.? 

I am, Sir, your obedient Servant, 
2, pete ~~ estminster,. Joux Fow1eEr. 
July 2, 1868 








THE PRAGUE BRIDGE. 

THE new suspension bri crossing the Moldau at 
Prague, was formally o in m by the Emperor 
Franz Joseph on the Bist of June. e nave Sees ae 

revious numbers its princi i yyw 4 
ere The total cogth between abutments is 820 ft., di- 
vided into one centre span and two half spans, with a clear 
width of 32 ft. On the 30th of April after its completion the 
bridge was tested with a load of 80 Ib. per square foot, placed 

over the6 ft.9 in. footpaths, and with tworowsof wagons 
placed frou ond to and of tab platoons sa closeby as they could 
be ked, and loaded each with 80 ewt. of rails. The total 
load was equal to about 80 Ib. per foot. Under this test the 





deflection was 7}in. in the centre, approaching within } in. 
of the calculated deflection. The ee Se tho bed 


nected to the object to be raised, The “tup,” J, is suspended | was removed after remaining for ten minutes was iths cg 














aie hn 


= ™ = 3 _ 
inch. The limit of variation from contraction and expan- 


an 
sion between extremes of temperature is about equal to the 
deflection regi under the test just descri On the 


day after the bridge was opened to the public a large review 
was held in the fields laying beyond river. “The troops 
were marched in step across, contrary to the published regu- 
lation, and heavy bodies of cavalry tried the structure, with- 
out visibly affecting it. The greatest amount of vibration is 
experienced when the platform is unloaded with the exception 
of one or two heavy vehicles. The of the work, Mr. 
Rowland M. Ordish, has been resented by the Em r with 
the gold medal for arts sciences; the t - 
joel, 4 Charles Wessely, has had conferred upon him the 
golden cross of merit; and various other Austrian gentlemen 
connected with the work have received decorations from the 
Emperor. ‘The general contractors for the b were 
Messrs. Ruston and Co., of and Vienna ; steel 
links were supplied and erected by Messrs. Howell and Co., 
of Sheffield. inclusive cost was 57,0001. 








ConTINENTAL PassenGER TRraFrric.—A ome which 
has recently appeared gives i | as subject, 
which ray fe forwarded to the Foreign Office by Mr. B. 
Hotham, British Consul at Calais. It ap that during 
the year 476,946 persons have passed the prin- 
cipal northern ports of France, of which the follo is an 
epitome: Calais, 199,837; Boulogne, 152,931 ; ppe, 
$8,204 ; Le Havre, 16,177; and Ostend, 19,707. A compari- 
son of these statistics with those of 1866 shows a total increase 
of 164,181 persons in 1867, as —— with the latter year, 
viz., at Calais an increase of 74,305, at Bo’ of 38,983, 


Dieppe of 49,587, and at Ostend of 3810 ns; a 
decrease of 346 being observable as to Le Havre. An 
epitome of the Calais returns shows that during last year the 
largest number of d through that port in 
sages aol te cis tas Impactee of peed ead segs 

observes “ im) egu- 
larity in the sea is self-evident,” and that “it is 
certain that the time could be 

and Paris.” For this purpose, , faster and 


lo as 4 first step, it would be to improve 
teas © cab : . With the yy necessary 
for this and with the of the new South- 
Eastern li Tunbridge, the daily mail service 
London and Paris could be performed in about eight hours 
and thirty-five minutes. 
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TYRE-ROLLING MILL AT ST. CHAMOND. 


Yj; 


Ws give, above, an engraving of one of the tyre mills at St. 
e one of the establishments ay ge Ae the firm of 
MM. Petin, Gaudet, and Co. The mill, it be seen, is a 
double one, and its t will be readily understood 
by inspection of the illustration. - The works at St. Chamond 
give employment to 2500 workmen, and their plant com- 
prises 60 p ing furnaces ; 40 re- ing furnaces ; 4 trains 
of rolls for puddled bars ; > rolling mills for steel rails, 
angle-irons, &c.; 1 smaller mill; 2 trains of rolls for plates ; 
l armour plate mill; 1 train of the kind which we de- 
scribed on page 118 of our last volume, for producing I irons 
of large section; 3 tyre mills; and 1 train of rolls for pro- 
ducing disc wheels. All the rolling mills, &. are driven 
by engines which have been constructed on the works, 
d the power of which amounts to upwards of 3000 
horse power. In the machine and fitting shops at 
St. Chamond are built all bel rom Bey ge steam 
hammers, and other appliances emplayed at other esta- 
blishments of MM. Petin, Gaudet, Co., and the works 
also turn out a vast quantity of railway matériel, besides 
armour plates, cannon, &. The works include.a foundry 
fitted with furnaces and cranes suitable for the production of 
castings up to a weight of 50 tons. 








ROBERT'S DIFFUSION PROCESS IN INDIA. 


To THe EprTor or ENGINEERING. 

S1z,—The second campaign with the diffusion of cane has 
just terminated at these works, and I have much pleasure in 

iving the following summary of our experiences for the 
Fenefit of those interested in the process. 

The results have been as follows :— 

1. The total quantity of cane cut up 3300 tons. 

2. The maximum quantity cut in twenty-four hours—105 
tons. 

The average quantity 70 tons. 

8. The pa hw somiber of cutters at work 5. 

The average number not 4. 


4. The quantity of juice extracted 85 per cent. 

5. The veight of green sugar obtained 13.38 per cent. 
second product only. 

_7. The Megass was the fuel used for drying the cutters and 


diffusing the cane. 
The oe by yams the cane was, 


le sugar. 
1.26 glucose. 
0.64 foreign substances. 


15.54 in 100 parts cane, or 

17.26 in 100 parts juice, or 

11.94 extractable sugar in 100 cane. 
The residue or Megs es See analysed, and was 
found to contain from 0.13 to 0.4 sugar in 100 parts cane, re- 
presenting 0.76 to 3.35 per cent. juice; the waste water on 
analysis gave 0.05 to 0.18 per cent. sugar, or 0.55 to 1.98 
‘uice, making the total loss of juice from 1.8 to 4.34 per t. 
Bo that the extraction of saccharine matter was 
complete asit is possible to be ; but most im; t of all, this 
simple and beauti notwithstanding al ho - 

regarding the high temperature in ia, fermenta- 
tion, &., works,,when applied to cane in Ses met 
easily and without the use of any line (excepting in 
fecators) as when applied to beet in the more favourable cli- 
mate of Europe. bec reae ese 0 meiner 
cent. per cent. on the weight of the cane, but the waste water 
(water used rp eager can be for condensing pur- 
ordinary tem 


poses, as it is of 
is the state of the knives, 


The whole secret of the proc : 
which are simple eno in construction, yet on their 


g 


MM. PETIN, GAUDET, AND CO., ENGINEERS. 


7) 








i oeteetll 
ettici the quantity and quality of the juice as 
well as ype for extraction. 

A few remarks ing the application of this process to 
the Aska Sugar Works, and the disadvantageous circum- 
stances under which it has been installed, will perhaps not be 
out of place. 

This factory was.not constructed to work from cane, but, 
like most factories in India, is a refinery for the native pro- 
duct or goor. I have adapted as well as I could the diffusive 
process to my refinery, with the view of doing so quickly, 
made my diffusers in the works of wood. The disadvantage 
of wood is self-apparent. Having been hitherto merely re- 
finers we have not taken in hand cane cultivation, and con- 
uently all the cane in our neighbourhood, though of con- 

ble area, is of native cultivation, and in varying 
in size from one to twenty acres, and at a distance of 2 to 2 
miles from our works. All this cane, be it remembered, is 

ted within one month, and, indeed, fifteen days, as the 

shower of rain is the signal for a general planting; the 
cane is therefore simultaneously ripe, and our time of work 
iagjduaihipanen exscodingly Yasitol. 
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beet was the superior cultivation of the plant in the present 
day; but we have now successfully applied it to a cane with 
the minimum of cultivation, and it is of importance to 
observe that, in a dry season, when the extraction by mills 
must be seriously diminished by diffusion, the percentage of 
extraction is not affected. If then, with cane, so rudely 
cultivated, and scattered over such an area, the transport of 
which to the works over a country without roads is attended 
with such delay and difficulties results have been ob- 
tained, what is the prospects of the scientific planter and 
sugar maker, who may apply the to his superior 
material grown in the immediate vicinity of his works, for 
the advantage of this process is not merely the extraction 
of more juice in a dry season, but the extraction at all times 
of 20 to 25 per cent. more juice than peer: | mills—the 
purity of that juice over mill juice (see the ysis at foot), 
the saving of the cost of plant, and while the process is as 
simple as the present method of extraction, ani uires no 
more hands, its only drawback is the mingling of 10 to 15 
per ‘cent. more water in the juice. 

In justice to Mr. Robert, I must add that, to his judicious 
selection of Mr: Edward Karop, who accompanied me to 
India, I owe ‘the instalment of the process in these works 
and the instruction of a staff of my employés, who, at the 
close of another campaign, will be well acquainted with the 
manipulation of the process, and able to introduce it in 
other establishments. I shall shortly be in England to ar- 

for the di of the patent rights to those who may 
be desirous of a process. 
I am, Sir, your obedient Servant, 
Manager of the Aska F. I. V. Mrxcury, 
er of t jugar Com: Limited). 
Aska, May 16, 1868. pany ( 


Tue Horsorx Vatiex Worxs.—The first portion of the 

po -amyer works now being executed by the Corporation of 
don under the Holborn Valley Improvement Act was 

thrown open to the public on the afternoon of yesterda 
week—namely, the Western Approach-street, so-called, whi 
leads from Holborn, at the southern end of Hatton-garden, 
to Farringdon-road, beyond which a continuation of the 
street is now in progress. The street just opened in con- 
nexion with the scheme for the improvement of the Holborn 
Valley is intended to accommodate the carriage traffic between 
the low level of Farringdon-road and the high level of 
Holborn, and foot passengers will have the option of using 
this new thoroughfare, or one of the four large public stair- 
cases now in course of construction at the angles of the Far- 
ringdon-street Viaduct. The street is 60 ft. wide between the 
frontages of the houses, the carriage way being 36 ft. Along 
the centre of the street a subway, 12 ft. wide and 7 ft. 6 in. 
in height, has been constructed for the reception of the gas 
and water pipes and telegraph wires. Below the subway is 
a sewer, and facility of communication between the subway 
> the frontages of the house vaults is obtained by means 
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Mill juice ...  ...| 18.168) 81.842) 16.758) 0.761 ‘a 0.869 | 92.289) 4.191 | 1.487 | 2.083 | 3.520 


Mill juice 





-& |Diffusion juice .../ 14.808) 85.192) 18,625) 0.728 | 0.190 | 0.27 
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gp |Diffusion juice ...| 14.34 | 85.66 |,13.222 0.708 
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The native irrigati 
century ago, consists in scratching the 
r and manuring the plant with oil cake. A German 


i 
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of scientific and practical experience once remarked to me 
that one great cause of the success of diffusion applied to 


lier branch subways, 3 ft. wide and 3ft. 9in. high. 
These subways are also connected with those upon the main 
line of the Holborn Valley Improvement, means of access 
for workmen and pipes being provided at each end of the 
street. The works which have been completed within the 
last few weeks have brought into view the new arrangements 
of the public way at the western end of the Holborn Valle 
Viaduct, where there is a circus 170 ft. in diameter, or eq’ 


| in size to Regent-circus, Oxford-street. There, six lines of 


thoroughfare will diverge, the chief of them the 
line of Holborn, running east and west, and the Western 
Approach-street, now completed, a new street from 
Farringdon-road at the foot of Holborn-hill and Hatton- 

. The works are being executed under the direction 
of a committee of the Corporation, of which Mr. Deputy Fry 
is chai and from the design and under the su ten- 
dence of Mr. William Haywood, the engineer to the Holborn 





Valley Improvement. 
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BREWING AND BREWERIES.—No. XV. 
Apparatus EMPLOYED, IN THE PROCESS OF 
Masuinc—(continued). 

Tse next mashing machine we shall describe is that 
designed by Mr. Sorrell, and made by Messrs. 8. 
Bennett and Sons, of Kingsland-road, of which we 
gave engravings on page 540 of our number for 







—— ? nage This Regency which: is en very 
ighly of by those who use it,,consists..of @ gasting 
ree three cylindrical corrugations or aban 
connected by intermediate : ‘about 8 in. 
in length. h chamber is ith.a shaft, E, 
which works in suitable bearings, and whigh garries a 
number of pins or studs, whichyreach jou! e cir- 
cumference of the chamber, and which are'so arranged 
that all parts of the surface are’ ‘wpon. by them. 
The three agitating shafts é¢ach.Gagry a bevel ‘wheel at 
one end, a these wheels gear ap hevel wheels 


on a longitudinal shaft, J, whiehss @agried~by, brackets 
on one side of the machine, nai ek is, provided 


with the fast and loose 8; K,:through whick. the 


machine is driven. . It svilldbe noticed that the bevel }the nozzle, P, this mene bis tied Hh the serrated 
wheels are arranged.so, that, the gitating shaft belong- balance plate, H, which is hi at i r side, 
ing to the central peer is, driyen in the opposite works over the seeks lavolling 


direction, to ie coe two, the = ry de motion 
eing indica the arrows on Fig. 2. The agitati 
shafts. are lana a speed ‘of about 200 tovdlations 
per minute. 

The first chamber, or that.on the left in onr figures, 
is made with a vertical neck, which js attached to the 
ground malt..hopper.or grist case; and in the neck 
there. is» placed=e=feed-roll, B, which regulates the 
supply of malt to the masher. . The. feed-roll is driven 
by a belt from a pulley on the —, shaft passing 
through the first chamber, as shown in Fig. 1, Below 
the feed-roll there is fixed to the outside of the neck 
the water-box C; this. box—which is supplied with 
liquor from the copper by a suitable pipe fitted with a 
cock—communicating with the interior of the machine 
through holes in the casting, as shown in Fig. 2. 
Another, water-box, H, is also fixed on the neck 
between the second and third chambers, as shown, 
this box receiving water of a higher temperature, as 
we shall explain presently. 

The action of this machine is as follows :—The cock 
communicating with the water box, C, being opened, 
and a supply of liquor at the proper temperature— 
about 168°—being thus admitted to the machine, the 
latter is started, when the malt, as it falls from the 
feed-roll, is met by liquor entering through the holes 
already mentioned. Any liquor not absorbed by the 
falling malt is received in the first chamber, where it 
is thoroughly mixed with the partially wetted malt by 
the action of the teeth on the agitating shaft. From 
the first, the partially formed mash is passed on to the 
second chamber, traversing on its way the intermediate 
neck, about 8 in. in length. ‘These intermediate necks 
form an important feature in the machine, as during 
its passage through them the malt has time to absorb 
more perfectly the liquor with which it is mixed. 

In the second chamber the mashing process is re- 
peated, and the mash is then passed on through the 
neck between the central and third chambers, where 
it is met by a second quantity of liquor admitted 
one a number of holes communicating with the 
water-box, H. This second supply of liquor is of a 
higher temperature than the first, the malt having 
been prepared, by the stiff mashing it has already 
undergone, to receive a higher heat. The mixture of 
the second supply of liquor with the malt is completed 
in the third chamber, and from this the mash is de- 
livered into the mash-tun, where it requires.to lay 
from one and a half to two hours, when sparging can 
be commenced and continued until the required length 
has been run over. 

The machine can be readily cleaned by filling it with 
water and setting the agitators in action, plugs, G, 
being provided for discharging the water from the 
chambers. Altogether the machine is exceedingly 
well # d for the work it has to perform, and, as 
we have already stated, it is found to give excellent 
results in practice, the mash being delivered into the 
tun in a very uniform state, and the goods being left 
sufficiently porous to allow the liquor sparged over 
them to pass through freely. A 

Another mashing machine, of which we gave illustra- 
tions dn page 565 of our last number but two, is the 
“ cataract” masher, designed by Mr. Robert, Willison, 
of Alioa, and manufactured by. Messrs. Morton and 
Wilson, of Stockton-on-Tees. This machine differs 


from those already described in being self-acting, it impo 
order ; and, moreover, 


being driven, not by power externally applied, but by 
the action of the malt and water as they pass through 
it 


hand water respectively) being merely set to the fignres 


spout leading from the grist case, and the admission 
ofthe ground malt tovit is 1 ted by the valve, G, 
the spindle of which carries a lever handle fitted to a 
eatch which takes into the notehes in the quadrant, 
A. The malt as it falls has to pass through a thin 
sheet of hot liquor which issues from the pipe, E, the 
opening of this pi ing fitted with a sluice, F, 

which the quantity of liquor admitted can be regulated, 
Passing on, the malt and liquor fall into the buckets of 
the breaker wheel, D, and cause the latter to revolve 
at a high s The buckets of the breaker wheel 
are of Y form, and by their action and that of the 
knives, O, O, O, O, O, Sree which they work, the 
mash is mixed as it s to the lower part of the 
machine. The spindle of the breaker wheel. passes 
through the sides of the machine, and carries at'dne 
end the flywheck “W, which, tends to Sepa the 
motion, and -also serves as a hand.wheel by which the 
breaker wheel can be turned round-by hand when neces- 


Phe. tiash is delivered into the mash-un through 


it, and preventing it from “sparking” over the mash- 
o facilitate cleaning, the tase of the i 
is made in two parts connected by a hing: 

bolt.at C. By onsaing. {be bolt, C, the lows is 
allowed to turn on the hinge, leaving the interior of 
the. machine open for inspection. The machine re- 
quires little skill to work it, the indicators of the valve 


and sluice (which regulate the admission of the malt 





tun. 


on the scales which previous experience has shown to 
give the required consistency of mash, when no further 
attention is required except to shut off the water tap 
at the completion of the mash. The machine has, we 
believe, already been applied in anumber of breweries. 

In our engravings of Mr. Willison’s masher the ma- 
chine, is shown in the form in which it is, made to be 
applied to a single mash-tun ; but it is also constructed 
so as to be capable of delivering the mash into either 
of two tuns, the machine being in this case placed 
between the mash-tuns, and ‘beitg made so that it 
can be turned on a vertical axis and its nozzle thus 
presented to either tun. Steel’s and Sorrell’s mashing 
machines are also frequently arranged so that a single 
machine’ is ¢apable of masbing for two tuns, the 
masher being placed between the tuns and being 
fitted with a nozzle or spout which can be directed to 
either. The mashing. apparatus. at Messrs. Miller’s 
brewery at St. Petersburg, of which we published an 
engraving on page 588 of our last number but one, and 
of which we shall give further illustrations next week, 
is an instance in which a Steel’s masher is fitted up in 
this way. A similar arrangement is adopted at Messrs. 
Salt’s brewery at Burton, and at a number of other 
establishments ; but we think that in the majority of 
instances it is better to have an independent mashing 


Waldron; of Wolverhampton, 
making lamp-posts of wrought and cast iron in combi- 
nation, the main shaft and cross-bars being, according 
to these plans, formed of wrought iron tubing fixed to 
a cast-iron base. 


regnating air or gases with hydro-carbon, and burners 
for burning the inflammable compounds obtained. 
The details of this patent would require more space 
to describe than we can give to them here. 

(No. 2818, 1s. 2d.) Joseph Smith, of Keighley, 
patents an arrangement of moulding machinery in 

hich" provision is made for lifting the top conlling 
i lowering the botiom moulding box either 
faneously or separately. Tne pattern plate also is 
ched to an arm projecting from one side of an axis 
or shaft, and.is balanced by a counterweight, so that 
it.ean. be readily turned over. 
(NG. 2826,°8d.) John Bostock Hulme, of Man- 
chester, patents apparatus for “getting” earth which 
is to be exeay: In this machine a pick is used, 
this pick being driven by a small engine, and having 
a continuous revolving motion given to it. The engine 
and pick ate mounted in a frame, supported from a 
crane jib extending over the cutting to be made in 
such a way that if can be moyed in any direction. 
We. much,.doubt the practical efficiency of this 


TNo. 39,15, 24.) . John James, of Ebbw Vale, and 
pe omy of Absilon, patent.methods of con- 
verting iron, rails, bars, &., into semi-steel or steel. 

ing to, this.plan the bar, slab, or other article 
to be converted is and is placed in a hot state 
in a receiver, which is,.then. closed, and where it is 
subjected to the action of; such gases as will effect the 
necessary conversion. The gases forced into the re- 
ceiver are either specially gen , or waste gases 
containing carbonic oxide, ammonia, or other gases, 
—e ye or hardening effect on iron, are 
employed. 
No. 2842, 10d.) Richard Smith, jun., of the Unity 
Flour Mills, Belper, patents a method of eeing 
1 








and driving millstones, which we illustrate on page 
of the present number. 


(No. 2845, 10d.) William Warren, of Cheltenham, 


an arrangement of street sweeping machine. 


ii this machiue a series of brushes attached to an 


endless chain sweep the refuse up.an inclined plane 
into the cart, the endless chain being worked by gear 
connected to the wheels of the vehicle. One par- 
ticalar feature in the arrangement is, that when the 
cart is filled, the whole of the sweeping machinery can 
be readily detached from it and attached to a cart 
which is empty. 


(No..2847, 8d.) Richard Brotherton and Joseph 
atent methods of 


(No. 2848, 4d.) Thomas Blackhurst, of 128, Con- 


way-street, Birkenhead,’ patents a composition for 
coatin: A bottoms, &c. ‘This composition is made 
of pitch ani 

the residuum from the distillation of coal gas tar, 


crude naphtha, or light, oil ; the pitch bei 
and 





machine to each mash-tun. 








(No. 2807, 6d.) 
Thomas Marsh, o 


(No. 2808, 1s.) 


gripping dies, and 


(No. 2811, 2s. 





“The machine is attached by the flange, W, to the 





RECENT PATENTS. 


Tnx following specifications of completed patents 

are all dated within the year 1867; and that year 

should be given in orderi 

seen from the Great Seal Patent Office, Chancery- 
e. 


f Birmingham, patent methods of 
constructing jointed rules, so that their folds can be 
set and secured at any desired angle. The folds, when 
adjusted, are fixed by a sliding bolt carried by one of 
them being shot into a notch formed in the joint. 


ampton-buildings, patents an arrangement of bolt- 
making machine, which we could not describe fully 
without reference to drawings. The machine belongs 
to that class in which the bolts are made by compress- 
ing with a heading tool or die a bar of heated iron 
clamped in gripping dies; and the improvements 
patented refer to the arrangements for applying the 
pressure to the heading die, opening and ¢ 


bolts and delivering them from the dies when finished. 
(No. 2810, 6d.) John Piddington, of 53, Grace- 
chureh-street, patents, as the agent of Joseph Dauley, 
of Aiseaux, Belgium, a form of pneumatic buffer. This 
buffer consists merely of a case bored out _ and 
fitted airtight with a plunger or piston. It would be 
ssible to keep buffers of this kind long in working 


spring in this way is very far from being a new one. 


Manby-street, Stratford, patents apparatus for im- 


them, at the annexed 


Alfred Bradburn and Samuel 


William Robert Lake, of 8, South- 


osing the 


for ting the length of the 


the idea of forming a pneumatic 
Nathaniel Fortescue Taylor, of 8, 


the crude naphtha, the first. runnings from the still in 
the above mentioned process of distillation. The in- 
gredients are mixed in about the following propor- 
tions; pitch 1 lb., crude’ naphtha, or light oil, 4 oz. 


to 6 oz. 

(No. 2849, 8d.) Arthur. Fane. Hobhouse, of 
Cadogan-place, Belgrave-square, patents a method of 
propelling vessels by providing at their sides im- 
mersed chambers, which can be alternately contracted 
and expanded. It is intended that the water should, 
as they expand, enter these chambers through valves 
at their front ends, and that, as they contract, this 
water should be expelled from the rear end, and the 
vessel be forced forward by the reaction. We do not 
think that the screw and paddle will be quite ex- 
tinguished by this plan. 

(No. 2854, 1s. 2d.) John Withimshaw and John 
Edward Baker, of Birmingham, patent a method of 
working the slide valves of steam-pumps or blowing- 
engines having no fly-wheel motion. This arrange- 
ment consists merely of a lever, oné end of which is 
struck, at each end of the stroke of the pump, by a 
collar on. the piston-rod, whilst the other end acts on 
similar collars on the valve spindle, and this moves 
the valve. We do not know how old this contrivance 
may be; but we should think that it was one of the 
earliest ever used for its p ‘ae 
o. 2857, 8d.) John Charles Wilson, of 5, 
Lime-street, patents making boiler flues bell-mouthed 
at one end so as to facilitate their removal for re- 
pairs, and also adding to cylindrical, Cornish, and 
other boilers small water tubes exposed to the fire, and 
opening at. one. end to, the water space, and at the 
other to the steam space. of the boiler. 

ing boiler flues with .a-bell-mouth at. 








claimed in this patent, is far from being new. 

































Junx 3, 1868.) ENGINEERING.» : 

nak 71) OTR Vv ‘it carries more weight than even a bogie should SPexep 20 Mi.xs aN Hour. 
RAILWAY GEOMETRY... .. | suport ind at the snme timbiit mite the el. base « 294ft, per seoond (291,)?= 604444. 
Tere are certain propositions, which, although | to 4 length which, although too long to work easily : he ee ee eee ee Ree SH Ey. 

not absolutely true in pure geometry, nevertheless | through curves, is ‘nevertheless too short for steadi- — ~— ee one. 

none goes be ae pone limits of OrEOE na At any rate the bone, engin es are steadier, and r 0.08106 : 
ne ge! i, permanens way and roving Si0ek: | at the same time easier to the line. The bogie, how- 6 oe 0.06755 wee 

Taking’ any praoticable railway as; radius, and} ever, shoul Gn al eases be upon Bissell’s arrange- : “ Sanne oo 3 

the various wheel bases: m . : BE 2 ment, i as with the ay pivotting ie a 9 rg 0.04503 = 25 

stock as. pie a pk md Wat tie sines Are | line traced all the wheels of one side of a four- 10 pa 0.04053 ht 24 

P y.. ly in proportion to the angles, and} coupled. engine on a curve forms a zigzag, corre- 12 ans 0.03377 a 1f 

that the versed sines are as the squares chords. ‘sponding somewhat to a reversed curve, as may be 14 ove 0.02895 eve 1g 

The latter fact is well known to every gauger inthe readily seen by constructing a diagram. 16 ni 0.02533 se 13 

platelayer’s department, even if he terms the versed’! ‘The oblique action of the flanges of the wheels upon = ra by * br 

sine a set” or ., Be inasmuch as he shh Ee 4 the rails in a curve, is exactly in proportion to the 25 2m 0.01621 - 

times the bend to.a 24 ft. rail that he gives to a 12 ft.| wheel base. By oblique action is meant the impinging 30 ae 0.01351 

length for the same curve. is one of those facts | of the flanges against the side of the rail instead of 35 on 0.01158 

= cal geometry of which even the cleverest dis-) their rolling in a direction always parallel with it. = oe eons 

ciples of Buclid may be ignorant. At any rate, sin} ‘Thus with a 20 ft. wheel base on a 10 chain curve, the 60 a 0.00675 

we had ‘occasion to refer toit, incidentally, a fortnight flange of the outer leading wheel runs towards the 70 me 0.00579 a 3 

etl we have received at least a dozen letters, most rail, instead of parallel with it, the deviation from 80 0.00506 


of them from gentleman who are evidently mathe- 
matical ‘scholars—all pointing out;as def tink that 
we were “certainly wrong.” It ‘would ‘probably be 
no answer totheth to say that we would give r Bie 
each and all, a sovereign for every thousandth part 
of an inch of the extent to which we were ‘ wrong,” 
since -we'should ‘merely send them: all into fits of hard 
figuring, and they would thus find that they had earned 
none of our money for their pains. “A case may be 
ey Given, a railway curve, the inner rail, 
of which has a radius 6f 10 chains,.or 660 ft. What 
are the. versed. sines of a l0ft. and of a 20 ft. rail, 
or whatiare ‘those corresponding to wheel bases, form- 
i tds, of 10 ft. and 20‘ft. respectively ? 

Taking a radius drawn to any point in the curve, 
0 of thelength of the wheel base or of the rail 
will be.on. one side, and the other half on the-other. 
For ‘the'20:ft, rai}.or wheel base, we shall have R= 
660 ft. ‘and sine=10ft,, the angle being a little more’ 
than 52 minutes (z\9,==0.01515,. which is the natural 
sine of 62’), The cosine will ‘be 660? — 10, 
or 659,9242381 
435,500.0000054685220864, ‘and the versed sine is, 
therefore, 660—659.92423808, .or/0.075761924t., or. 
0.9091480¢ in. bi 

For the 10°ft. rail, or wheel base, the angle will-be 
26 minutes nearly, and the cosine 4/660*—5?, or 
659.9810603343, the square of which is 
435,574,99999998693682775649.".- The roots 


and 


squares cannot be brought to absolut of dats Gon 
the deviation in’ the eth he | place of decim: 
ie dpa he ah la eo tins | one 


ba e chev sine ,} 

660-—659,9810603343, or 0.0189396657 ft. or 
0.2272759384in. We may now compare the actual 
versed sine of the 10 ft. chord with one-fourth the 


versed sing of the 20 ft. qtr od ae |... ea 

Actnal ..,.'<. | .i¢. 0.01898966575 0,9979750884 
{vot of 20 ft. thord 0.0189404800° 0,2272857600 
t will be seen that the difference appears only’ in the 
fifth place of decimals, and that it amounts to less 
than oné-millionth of a foot, or the one hun ou- 


sandth part of an inch; the actual differencesbein 
0,0000008143 ft., or-0.0000097716 in. It be sai 
by sdine’ one that we havé hot ¢arried our decimals 
pb ca Mae Bal loser extraction “of the 







the /squaré ‘of this number’ being | lo: 


parallelism being 52 minutes. This tendency to mount 
the rail is wholly irrespeetive of the centrifugal force 
upon the curve, being. entirely due to the want of 
proper radiation of the axles. This oblique action, 
and the consequent grinding of the flanges, as well as 
the as' constant twisting of-the tread of the wheel from 
the direction in which it tends to roll along the rail, 
cause the principal resistance of all railway curves, 
and it is. practically unaffected by the width of the 
gauge, being as much for .a 3ft. 6 in., as for a 7 ft. 
gauge. This is a point which those who have argued 
so much upon questions of e have almost in- 
variably, overlooked. The only, way ae of the 
Hiroad: gauge in respect of curves, is in the slipping of 
‘one of the weight of the train through the greater 
difference of length (as compared with the narrow 
gauge) between the outer and the inner rail. And the 
oss of power from this slip, as we have shown in 
former articles, is much less than is commonly ere 
hy those who do not take the trouble to calculate 
exactly what it is. “The loss ‘is less than that due to 
ng rectangular wheel bases, and it is a fact, as we 
shall prove m an early number, that the resistance per 
ton o lish rolling stock on level lines is less than 
that of the bogie stock to be met with in some 
countries abroad. 

There are few railway’ engineers who have not 
listened to or read arz2 ents as to the proper mode 
of caleulating the super-elevation of the outer rail in 
curve, as if there was anything to argue about. 
i force acts to throw tlie train against the 
, and it can only be counteracted by an equal 
force in the opposite direction. ..The only available 
counteracting force is gravity, and this is set at work 
by inclining the spe riespaversety so that, but for the 
centrifugal force the trai would slide down or have a 
tendency to slide down against the inner rail. The 
centrifugal force in terms of the weight, is readily 
calculated by the formula 

wv: 

323 R. 
Wherein W is the weight (in any terms of measure- 
ment, whether tons, pounds, or kilogrammes), V?ghe 
square of the velocity im feet per second, 323 the ac- 
celerating force of gravity, and R the radius of the 
curve, in feet. Thus a curve of 20 chains or 1320 ft. 


roots ing the .sines given. nearer | tadius will generate a centrifugal force at 40 miles an 
abe i "Comsideion the weather, sac aos think | hour (583 ft per second), equal to 0.0806 of the weight 
we have bone'far enough towards an infinity of figures. in motion. ‘Taking the weight as 1 (ton, or a hun- 
The évils of long wheel basés, especi ix or | dred tons, is all the same) we have 
eight-wheeled: ‘engines, ot’ vehicle -parallel |) © _1 589)" _ 6.0806 
axles, will be sufficiently app ever the end 324 x 1320 
play of the journals in t the side strain is | of the weight, and to counteract this force it is only 
8 at, and. it is a fact, for which will | necessary to set up an opposing force of gravity of the 
now liave |: made suffic ‘apparent, that a long | same amount. This is done by making the outer rail, 
four-wheeled engitie or carriage will run where a/ on acurve, a8 much higher than the inner one, as will 
shorter vehicle, with six whgels would leave the rails. | give a transverse inclination to the line of. 0.0806 in 
Robert Stephenson saw jhis evi ix-| 1, equal, foria 4 ft. 8$in. gauge, to 4.5539 in. 
wheeled engines became i “We have never seen a table of calculated super- 
driving Wheels without élévations of outer rails in curves, and so append one 








chief point in his patent take.. ou 

pots Ae Hen the Americaii fou 
ving a pivotting bogie in front, were. lon 

the barbarism of sixwheel engines, with 

is ‘still tolerated, except in thoge’s: 

of six coupled wheels is compalso 


0 ion to‘a single pair of leadin: " wheels, ; ie ke 
clo ale parallel with the driving axle." Tt‘ 
weight for a guiding wheel, especial 





) curv: 
| find the 
(given. 


of our own. The ratio of centrif force to the 
she is given for five gradations of speed, viz., 20, 

5, 40, 50, and 60 miles an hour, and for the usual 
limits -of ‘curvature permissible with those speeds.. 


$,| The ratio of transverse inclination of the line can be 


easily worked out for any gauge, and we have given 
them rally to the pee eighth of an inch for the 
4 ft; 84in. gauge. Our American friends not only use 
the chain of 100 ft. (and so do we); but they set off 
their curves in degrees of deflection, a “1 degree 


|| curve,” being one of 5730 ft. radius, a “4 degree 


e,” one of 1432} radius, and so on; so they must 
nearest curvature they can to what is below 








eee ove z 
(For such mineral lines as are worked at only ten miles an 
hour one-fourth of the above superelevations is sufficient. ) 
Sperep 30 Mites an Hovr. 
44 ft. per second (44)?=1936. . 
Cent. Force, or Ratio &.E. for 4 ft. 84 in. 


Radius of Curve. of Inclination. Gauge. 
chains. , in. 
ee 0.11399 ooo 63 
9 ea 0.10182 ine 5t 
10 si 0.09119 ra bt 
12 me 0.07599 as 44 
14 oa 0.06513 as 33 
16 zt 0 05699 oe 34 
18 oe 0.05066 eee 2 
20 ose 0.04559 206 2 
25 ose 0.03647 eco 2 
30 ese 0.03039 eos li 
85 ‘aid 0.02605 eee 1} 
40 sek 0.02279 hes 1} 
50 ose 0.01824 eee 1 
60 ‘as 0.01520 fat if 
70 ove 0.01802 eve i 
80 is 0.01140 “4 $ 
; Srrep 40 Miizs An Hovr. 
. per second (582)? =—3441.777. 
Pettis Fores oP Ratio SE. 4ft. 8} in. 
Radius of Curve. of Inclination. Gauge. 
chains in. 
10 i 0.16212 de 9h 
12 ea 0.13510 as 7% 
14 ose 0.11580 eco 6 
16 dee 0.10130 jee 53 
18 ove 0.09000 ove 5} 
20 BE 0.08060 He 48 
25 sis 0.06480 ose 34 
80 ‘is 0.05404 a 8h 
85 os 0.04630 th Qs 
40 eee 0.04030 ose 24 
50 ae 0.03240 aed 1¢ 
60 ‘a 0.02702 soe 1} 
70 sab 0.02315 5 te la 
80 0.02015 ene 1} 


Speen 50 Mixes An Hour. 
73} ft. per second (73})?=5377.777. 
Cent. Force, or Ratio S.E. for 4 ft. 8} in. 


Radius of Curve. of Inclination. Gauge 
chains. in 
20 oes 0.12666 one 7h 
25 ove 0.10133 eee 5§ 
30 es 0.08444 ad 4g 
35 oe 0.07238 Sah 4h 
40 os 0.06333 ts 38 
50 a 0.05066 oa 2 
66 Sie 0.04222 aoe 23 
70 ek 0.03619 me | 2 
80 0.03167 ove 13 


Srrep 60 eae oe neon 
88 ft. per sec 88)*—7744. 
we Force, or Ratio §.E. for 4 ft. 84 in. 








Radius of Curve. of Inclination. Gange 

chains. in. 

20 ose 0.18309 ove 103 

25 ose 0.14647 eee 8% 

80 eee 0.12206 See 65 

85 ia 0.10462 o by 

40 ie 0.09154 es bk 

50 “s 0.07824 aR 44 

60 ooo 0.06103 ose 8} 

70 ove 0.05231 BSA 3 

80 sss 0.04577 he 25 
‘Tae River Cam Improvements.—The estimated cost of 
the proj improvement to the river Cam has been in- 


creased from the original proposed amount to a sum of 6000/., 
one quarter of which has been already subscribed, and the 
operations will shortly be commenced under the supervision of 
Mr. Hawkshaw. The channel fora distance of two miles will 
be widened to 80 ft., with a depth of 53 ft., and the worst 
corners eased off, to obtain as straight a course as —. 
At present the average depth of the river on each side of the 
es Pr bri does not exceed 4 ft., and the channel is fur- 
ther impeded by the accumulation of the South American 
water weed, which has taken possession of so many of our 
streams during the past few years. The increased discharge 
of sewage into the Cam, and the diminished barge traflic, 
which. at one time kept the channel clear, are the principal 
causes; of the obstructions about to be removed. 
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PUBLISHER’S ANNOUNCEMENT. 








Notice.—A certificate has been given by a firm of 
accountants to the proprietors of The Engi 7 


that, the circulation of that journal has largely increased | 


within the last few years. The number of copies printed 
when Mr. Colburn ae a ee 
in November 1858: was 2850. This .rose to:3600 in. 
November 1859, to 3990 in March :1860, to 4360 in 
June 1861, and ly, while still. under its former 
management, to 5000 in June 1862. Its present weekly 
issue after'an interval of six years is but 5300. An un- 
truthful paragraph continues to:.appear weekly in the 
same- journal, : stating that its circulation exceeds; by 
many thousands, that of all the other engineering journa 
combined.: ‘The circulation of ENGINEERING now 
exceeds that of The Engineer and Mechanics’ Magazine 
combined, and it is very rapidly increasing. 


The first four of the series of portraits appearing 
from time to time in our columns were entrusted to the 
care of an engraver whose reputation and artistic merits 
were a sufficient guarantee for the class of work he could 
pr . . Despite all the care exercised, these portraits 
fell far short; however, of what we considered excel- 
lence. Since that time we have secured the services of 
an artist and an engraver, both highly gifted in feeling 
and execution. We have, therefore, considered it ad- 
visable to republish the portraits of Mr. John Fowler, 
Mr. Hawkshaw, Mr. Fairbairn, and M. Eugéne Flachdt, 
to replace the unsatisfactory productions we were unfor- 
tunate enough to put before the public last winter. ' In 
binding the fifth volume, it is suggested that: those 
issued in our present number with the Index should be 
inserted, instead of the first series, in their respective 
places. We may also mention here that the whole o 
one sixteen-page sheet me 4 filled with the Index and. 
Portraits, we are compelled to defer till next week the 
publication of many articles already in type, as well 
as numerous engravings. 


Advertisements cannot be received for insertion in the cur- 
rent week later than 5 P.M. on Thursday. The charge for 
advertisements is three shillings for the first four lines or 
under, and eightpence for each additional line. 

The price of ENGINEERING to annual subscribers, re- 
ceiving copies at places three miles away from the 
General Post Office, is 1l. 1s. 8d. If credit be given, the 
charge is 2s. 6d. extra, subscriptions being payable in 
advance. 

Cheques and orders to be made vayable only to Mr. 
Charles Gilbert. <a 

Office for Publication and Advertisements, No. 37, 
Bedford-street, Strand, W.C. 


ENGINEERING is registered for transmission abroad. 


Le bureau @ENGINEERING pour la France est 16, 
Quai Malaquais, Paris, chez E. Lacroix, Directeur des 
Annales du Génie Civil. 

Subscriptions for the ANNALES DU GuniIECIVIL are received 
by Mr. Charles Gilbert, the publisher of ENGINEERING, 
of whom also the Nouvzau PoRTEFEUILLE DE L’ INGENIEUR 
DES CHEMINS DE FER may be obtained, price 91. 

D. Van Nostrand, 192, Broadway, New York, is the souE 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. Subscription price, ten dollars yearly in 
currency. 

ENGINEERING may be obtained in Russia, by sub- 
seribing for it at any of the Post-offices in the Empire. 
The price is 10 silver roubles per annum in St. Petersburg, 
and 12 silver roubles in other parts of Russia. 
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THE PROGRESS OF INDIA. 


Tue annual statement exhibiting the moral and 
material By s and condition of India, during the 
ga 18 , has just been printed by Parliament. 

n order to facilitate the presentation of the Indian 

Budget to Parliament, and to assimilate the date for 

closing the year in all future accounts with that of 

land, it was determined that the official year in 
should terminate on the 31st March, instead of 

the 30th April, as was previously the practice. In the 
comparisons drawn in ing the progress of the 

ear under review, the information given for 1866-67 

is for eleven months only, while that for 1865-66 is’ for 
| the whole period of the preceding twelve months. ~ - 


iJ 


way 


during the year under report; the operations of the 
survey party were, however, ‘co: to an examina- 
tion of the country lying ‘between that town and the 
north-east portion of ‘British Burmah, and no serious 
obstacles by this route appear to have been met with 
within British territory. The question of extending 
the survey beyond the frontier having been referred to 
the authorities at home, it was decided by the Govern- 
ment of India to suspend all further operations for the 
present, as the prosecution of such an enterprise, in 
the then existing state of affairs, might probably have 
led to political embarrassment, and have created com- 
plications with Burmah. 

The land revenue settlement question is one affect- 
ing considerably the prosperity of the country; in 
some parts of India there exists a permanent settle- 
ment, whilst in others the settlement is fixed only for 
a certain period of years, at the expiration of which a 
new assessment is made, and a fresh settlement granted. 
The profits of irrigation works in India are largely 
due to’ the increased rate at’ which land revenue is 
assessed on lands subject to their influence, but it is 
clear that no increase can be so obtained where there 
has been a permanent settlement made. It has, there- 
fore, been laid down, as the principles on which the 
permanent settlement of the land revenue of estates 
effected by canal irrigation in the north-western -pro- 
vinces, is to be carried out, “that no estate s be 
permanently settled in which the actual cultivation 


f| amounts to less than 80 per cent. of the culturable 


area ; and that no permanent settlement shall be con- 
cluded for any estate to which canal irrigation is likely 
to be extended within the next 20 years, and the 
existing assets of which should thereby be increased in 
the proportion of 20 per cent.” ‘ Under the heading 
of revenue, allusion is made to the drought which pre- 
vailed in the Madras Presidency during the first 

of tlie year 1866-67, which created such a distress as 
had not been experienced since 1832, and which, com- 
bined with the two preceding years having been un- 


favourable for agriculture, led to a famine in the 
Gaujain and Be districts; but, in spite of these 
isadvan' , the area under cultivation increased by 


ir ng acres, though the assessment decreased by 
472/. 
Turning now to “ Finance,” that all-important sub- 
ject, constituting as it does the pulse of the empire, 
and by the healthiness of which’ is determined, to a 
t extent, how far the resources of the country 
shall be ye os during the: following year, by the 
construction of public’ works, we find that the income 
for the eleven months of the official year ending on 
31st March, 1867, amounted to 42,012,566/., against 
48,935,220/. in 1865-66; and the expenditure was 
44,639,924/. as compared with ‘46,169,152/. in the 
previous year. The surplus in 1865-66 of 2,766,068/. 
was therefore followed by a deficit of nearly equal 
amount in the year under review, ° 

The.chapter given to public works is more than 
usually e, and contained’ but little information 
com with what has appeared in our own columns 
regarding the works undertaken during the period 
therein ‘treated’ of. In: Bengal; it is cupldend, | that 
during 1866-67 the prosecution of public works was 
paralysed by a scarcity of officers in many places, owin 
to the great demand on the establishment dseniinndd 
by the relief works in Orissa, and that not merely by 
the number sent to that province, but also by the fact 
‘that those selected were on men for the. work. 
The water supply of Fort William was brought into 
operation a year, by which about 4000 persons 
are daily furnished with a supply of 16 gallons per 
head. e enlargement ofthe Cartridge and Percus- 
sion Cap Factory at Dum-Dum was completed; pro- 
gress was made in remodelling the Gunpowder Factory 
at Ishapore, and the Sailors’ Home at Calcutta was 
completed.. The expenditure on account of public 
works in Bengal was less by 78,799/. than in the 
previous year. 

In the North-Western Provinces the expenditure 
exceeded that of the previous year by 69,697/. The 
principal military works in hand were the completion 
of ‘new barracks at Agra, Morar, and Gwalior; whilst 
of ‘civil works, new central jails were in course of con- 
‘straction at Benarés, Allahabad, Fattehgurh, Bareilly, 
‘and Agra. The public offices at Allahabad were de- 

in’ consequence of certain ironwérk required 





“from * England ; and no’ progress worth. notice was 








Roorkee to Debra; which overthrew one of rainy 
i of the 


of a tunnel. This was ired, and the whole 
road between Agra and bay is now open, and the 
only works remaining are those necessary to prevent 


interruption to traffic in wet weather. 

In Central Provinces progress is reported in 
respect to the mi . buildings at Jubbulpore, San- 
gor, Kamptee, and agpore, whilst equally satisfac- 
tory evidence is given of the advancement of the four 
central jails at Nagpore, Jubbulpore, Hashungabad, 
and ns 0g A handsome post-office at Nagpore was 
expected to have been — in August, 1867, and 
a new telegraph office at Jubbulpore was well advanced. 
Among the miscellaneous and municipal improvements 
which have been commenced or completed during 
1866-67, may be enumerated: schemes for supplying 
water to the towns of Nagpore and: Hinghunghat, a 
town hall at Jubbulpore, a clock tower at Hurdah, 
and market places at Toomsur, Seonee, and Baitool. 
In addition to these, the example that has been set by 
public bodies towards improving street architecture, 
opening broad streets and squares in chief towns, has 
stimulated private individuals towards similar exer- 
tions, and it is reported there is hardly a town of an 
importance but has its drinking fountain, well, school- 
house, dispensary, or some public building erected by 
private munificence. 

Nothing is stated of the progress made in Bombay, 
that presidency being entirely left out in the chapter 
on public works.. Besides stating the expenditure 
incurred in each of the other presidencies, scarcely 
any works appear to have been considered deserving 
of notice. 

We will not here quote from the chapter on railways, 
a much more comprehensive statement of their pro- 
gress during 1866-67 than is given in the report under 
review, having already appeared at page 643 of vol. iii. 
of EncingErine, to which we must refer our readers. 

The total number of miles.of Government telegraph 
throughout India, open on.3lst March, 1867, was 
13,371, of which 11,826 miles were single lines.. A 
new cable between India and Ceylon was successfully 
laid, in January, 1867, in two sections; the one, 29 
miles in length, being laid across Palk’s Straits from 
Talamanaar Point in Ceylon, to the temple of Rame- 
seram on the Indian side; from this last point a land 
line is. carried across the island of Rameseram to 
the Paumbem telegraph office, a distance of about 
10 miles, whence two separate cables, each a mile and 
a half in length, cross the channel completing the com- 
munication with the main land.. A second wire was 
completed between Deesa and Hydrabad, -between 
Deesa and Ahmedabad, and between Bombay and 
Surat. The line between Kurrachee and Hydrabad 
has also been doubled during the year under review, 
and it is expected that this section will be obliged to 
have six wires, in consequence of the whole of 
the Indo-European traffic passing along it. Several 
other lines were either completed or been fitted with 
additional wires, and a new cable was: laid between 
Moulmein and Martaban in British Burmah. 

Under the heading of “Irrigation and Canals,” 
reference is first made to a large quantity of work 
that was done to the embankments of Orissa, partly 
in consequence of the necessity for affording relief to 
the distressed population, and partly on account of 
the great damage done by the unusual floods. With 
the view of properly controlling the large streams of 
that province, and of deciding what works should be 
entrusted to the East India Irrigation Company, a 
committee was appointed to report on the subject. 

The better tion of the floods of the Damoodah, 
Roopuarain, Selye, and Cossye rivers also engaged the 
attention of Government, and an officer was employed 
in the cold season to explore the upper reaches of the 
Damoodah and its tributaries. 

The works of the East India Irrigation and Cana 
Company made considerable © ape during the year 
with the assistance of the fin s advanced for this 
pu from the Government treasuries. The prin- 
cipal. work in ‘course of constructions were: the 

araje weir, which is to regulate the quantity of 
water to flow into the Mahanuddy and Katjoree 
rivers respectively; the Kendra and Taldunda 
canals and Mackgaon branch ; the High Level Canal, 
into which the water has been let for a length of 
eleven miles; the heirs es Canal, which is open for 
twenty miles, between Oolobariah, on the Hooghly, 
and Panchkoorab, on the Cossye; and ‘the: ‘Tidal 
Canal, which admits of inland navigation from Cal- 
cutta to Baligdi, within 25 miles of Jellasore. 
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operations undertaken 
e outfall of the Solan, 

e mischief effected to the 
works, proved most success- 
controlled, and were em- 


=a 
Qn, the Ganges Canal t 
with the view of improvi 
River, and so, obyiating 
s Khadi 


r 
vinctd uabing =p rasenieneal it doremeriog 
joyed in up swamps instead of devastating the 
Khadir a peta cuts were formed for the 
rebel of marshy lands in the upper portion of the 
valley. 

In the central provinces the progress that was hoped 
for in irrigation works ‘was not realised. Of the 
schemes selected, estimaf€s for the Saondir alone were 
submitted ; but the project was practically valueless 
from its great cost. 

In the Madras Presidency the operations of the 
Irrigation Company on their main canal from Soou- 
kasala to Cuddapah—a length of 188 miles—came to 
a standstill, owing to an exhaustion of their funds. 
It was arranged, however, under certain conditions, 
that a sum of 600,000/. should be advanced to them 
by Government, and accordingly, upon the contract 
being signed on the 6th October, 1866, the company 
at once resumed operations, though only to a trifling 
extent, at the close of the year. 

Under the head “ Sanitary,” it appears that the 
adoption of Mr. Moule’s system of dry-earth sewage 
has been reported to be the greatest public benelit 
conferred by a private individual in a manner so 
essential to public health. This system has been in- 
troduced throughout India at all hospitals, jails, and 
other public buildings, and although in its infancy, it 
has already worked wonders towards the improvement 
of conservancy arrangements from what they were 
formerly, Considerable progress has been made in 
the cities and large towns of the North-west provinces, 
where the municipal acts are in force; latrines on an 
improved scale have been built, the dry-earth system 
of conservancy has been adopted, and old and narrow 
streets have been drained, paved, widened, and lighted. 
Conservancy and water-supply arrangements have done 
much to mitigate disease in. cities and towns of the 
central provinces, many of which can now, in respect 
of conservancy and rate of mortality, vie with the best 
cities in Northern India. 


The progress of municipal improvements in the three 
Presidency towns of Calcutta, Madras, and Bombay, 
consisting chiefly of improved water supply, lighting, 
and widening and improvements of streets, are next 
described. In the last-named = steam fire-brigade, 
founded upon the model of the London Fire Brigade, 
has been established, and has already done excellent 
service on several occasions. 

We shall not here stop to record the progress made 
with the geological survey of India, as we intend 
shortly devoting a separate article to that subject 
especially. 

he report concludes with an account of the cyclone 
of 1867, and of the report of the commission appointed 
to inquire into the causes of the famine that occurred 
during 1865-66 throughout the lower provinces of 
Bengal and over a portion of the Madras coast. 








THE NARROW-GAUGE AGITATION. 


Our readers are aware of the attempts now being 
made to carry out an extensive system of extremel 
narrow-gauge railways in our possessions abroad. it 
is persistently argued that, by making a 3ft. 6 in, 
line, a large sum per mile may be sayed from what a 
wider way would cost. It is not pretended that the 
narrow line is equal in strength or in working capacity 
to a railway of ordinary gauge, but we are often told 
that the former is wide enough for a new country, and 
Mr. Fitzgibbou, of the Queensland railways, lately 
asserted, before the Toronto Board of Trade, that the 
3 ft. 6in. lines which he had constructed would be 
ample for their purpose for ji/ty or one hundred years— 
as if he could set limits to the growing traffic of any 
of our colonies! It would, perhaps, be unjust to 
charge any one, making such assertions, with inten- 
tional untruth, but they are untrue, nevertheless, and 
it is only by the more charitable conjecture of ignorance 
that we can account for the advocacy, by a professed 
engineer, of so retrograde and vicious a policy as that 
of constructing railways of exceptionally narrow gauge 
in any country in which there is traffic enough to sup- 
port railways at all, Extremely narrow-gauge lines 
are even older than those of ordinary gauge, as they 
are notably inferior also in working economy. And at 
the same time a line of given s h, or, in other 
words, one calculated to carry a given weight per 
wheel. of the train, and designed for a given 
speed, can be constructed for very nearly the same 
sum, upon one gauge as another, taking the limits 





which the. term “gauge”. now includes... It is idle.to 
pgtend that curves of ery short radius are admissible 

NRO 9 Hoey narrow gauge s e 5 chain curves 
adopted. on the 3.ft, 6in. railways are worked with 
tolerable ease, not Kecause of the narrowness of the 

e, but because of the shortness of the wheel 
of the rolling stock, in. conjuction with a low 
rate of speed. The whole secret of the working of 
the Queensland railways, having such sharp curves, 
lies in the fact, that while only very moderate speeds are 
attempted, the bogie rolling stock has wheel bases of 
from 5 ft. to 64 ft. only. The principal resistance caused 
by curves arises from the oblique action of the wheels 
against and upon the rails, the obliquity being due to 
the want of true radiation of the axles to the curve. 
With a given curve and length of wheel base, the re- 
sistance caused by this want of radiation is absolutely 
the same for all gauges. The only element of resist- 
ance that varies as the gauge is that of the slip of the 
wheels due to the difference in length between the 
inner and outer rails, a resistance which is readily 
calculable, and which, as we have shown in former 
articles, can never form a large proportion to the total 
resistances to motion. 

A narrow line cannot be kept up inas good “ surface” 
as. a broad one, “surface” being here understood as 
the always varying irregularity of level of one rail as 
compared with that of its fellow on the opposite 
side of the line, an irregularity which often gives a 
large amount of transverse inclination to the line, 
irrespective of super-elevation on curves. A sinking 
of the ballast, to the extent of 2 in., on one side of 
the line gives a transverse inclination of 1 in 21 ona 
3 ft. 6 in. line, while it would only give an inclination 
of 1 in 28} on a 4 ft. 84 in. line, and of 1 in 42 ona 
7 ft. line. The amount of this inclination (and 
the two opposite rails of a line but seldom, remain 
long at the same level) determines a special re- 
sistance, that of flange friction against the rails which 
is of the same nature as that caused by side winds. It 
requires no explanation to perceive how with a given 
height of the centre of gravity, what may be called the 
leverage of instability is greater as the gauge is less, 
and apart from any consideration of safety, the un- 
steadiness due to irregularities and to side winds, and 
consequently the rolling resistances’are greater on the 
narrow than on the wide gauge, Were both lines 
mathematically level in their transverse section, and 
were there no forces acting upon the train other than 
that of traction along its axis, difference of gauge 
would cause no difference in the resistances, but such 
conditions are not attained in practice. The 3 ft. 6 in. 
gauge of the Queensland lines is worked by engines 
which, although having but 24 or 3 tons to a wheel, 
haye, nevertheless, twelve wheels, and weigh between 
30 and 36 tons. They have over 1000 square feet of 
heating surface, and, with 1001b. mean, effective 
pressure of steam ‘upon their pistons, they exert a 
tractive force (less their own internal resistances) of 
no less than 12,100 1b., or more than 54 tons. 

The whole history of railways shows how much 
more their traffic has grown than was at first antici- 
pated. In many cases double lines have been found 
necessary after a comparatively short period of work- 
ing, and it is certain that a single line of ordinary 
gauge would be far better and very much cheaper than 
a double line of 3 ft. 6 in. way. 








MASTERS AND SERVANTS. 


Wuen the Reformed Parliament gets into working 
order, next session, there will still be need for passing 
other measures of reform, and not the least important 
of these will be one for the further amendment of the 
laws of employer and servant. In the session of 1867, 
the Parliament, which is now in the preliminary 
agonies of dissolution, did some good and effective 
work in the revision and amendment of those laws, 
but the work was left unfinished, if we may judge by 
a case which has recently been decided in the highest 
Court of Appeal in England, namely, the House of 
Lords. So far as contracts of service between master 
and workman are concerned, the agitation begun in 
the year 1864 has culminated in a successful result. 
The employer and employed are placed upon the same 

latform ; they are on the same level in the eye of the 
law. Ab of contract is no longer to be deemed 
a criminal misdemeanour if committed by a servan 
while on the part of an employer it would a 
only as a civil misdemeanour. Henceforth can 
poarens against the other ina civil court only. At 
tt the poor man is to be subject to the same law as 
the rich man, his employer. This is the proper 








is required in all industrial occupations. Labour and 
capital are both absolutely Soroka for tas tacots lish - 
ment of any industrial. work, and -no-law -be 
allowed to remain on the.statute book which in even 
the slightest ‘jnterferes. with their harmonious 
— men ty 3 — 2 coer to, as 

ving \been given by the House of Lords, indicates 
that there is some further action requited from the 
reforming broom... It is not for a. moment to be 


sup that we wish that eminent institution to be 
brought within the of the reforming’ broom. 
We may not thank God that we have a House of Lords, 


but certainly every Englishman should take pride in 
the existence of such a Court of Appeal as is made up 
of the legal luminaries’ of that: House. In the 
case ‘referred to, the law lords have doubtless. in- 
terpreted the law without any, even tlie slightest, 
prejudice against the appellant, or in favour of the 
respondents... Still, inthe face of sucli a decision, we 
must say, “so much the worse for the law ;” and it is 
this that calls for reform—the law; not. the law lords. 
But what is the case in point? We shall briefly give 
its history. vs 

In. the month of November, 1863, a man named 
ware "0 his life oon an explosion of fire-damp in a 
coal-pit belonging to Messrs. Merry and Cunninghame, 
the a Ni Glasgow firm Tactint proprietors 
and ironmasters. is mother raised an action for 
damages against the employers, on the plea that the 
underground ma r, @ man named Neish, had 
caused a scaffold to be erected in the shaft which in- 
terfered with the ventilation, and which, indirectly, 
resulted in the fatal explosion. At the trial, in the 
Scotch Court of Session, Lord Ormidale told the jury 
that the employers had delegated all their power to 
Neish, that Neish was not a fellow-servant with Wil- 
son, and that the masters would. therefore be liable. 
The jury found a verdict for the pursuer, and gave 
100/. damages. The defendants appealed to the First 
Division of the Court of Session against the ruling of 
Lord Ormidale, and applied for a new trial... ‘Lhis 
was granted, as the judges in the First Division 
deemed it proper to recall the verdict of the jury on 
the ground that Judge Ormidale’s direction to them 
was imperfect and ambiguous, and likewise on the 
ground that, under the circumstances, Neish and Wilson 
were os pagers and that, - the apne ~ 
engaged a competent manager, they were not liable. 
Mrs. Wilson appealed to the House of Lords 
against this decision, but, unluckily for her, the in- 
terpretation of the law ing on such a case 
has gone against her. As explained by the highest 
authority in the realm, the law says the employers 
are not responsible for the fatal injuries sustained 
by the man Wilson, even though the said injuries 
were clearly traceable to the improper workmanship 
which Neish, the manager, allowed to as secure. 
Now, Wilson was not employed by Neish in the 
Haughhead Pit till after the seadfold was erected, 
hence at that time he could not be a -fellow-servant 
with him. We may well ask where the culpability 
rests in such a case as this. If it is not with the em- 
ployers, surely it must be with the manager, Neish. 
Oh, no, that cannot be, for he was only a servant under 
another servant, Jack, a genéral manager, and under 
him (Neish) there was another manager or foreman 
in this particular pit. If the masters are not re- 
— for any injuries which their workmen sustain 
through the incapacity or negligence of those ser- 
vants to whom they depute active managerial powers 
the sooner they are made so the better. It will not 
do to make such sufferers as poor Widow Wilson 
a shuttlecock or football, sending her from pillar to 
post and from post to pillar in search of a re- 
sponsible party on whom she is to rely for some 
satisfaction for the loss _of the chief mainstay of 
her physical welfare. As the case ‘at. present 
stands it is from Merry and Cunninghamé to their 
managing partner, Mr. Neil Robson, from him to 
Jack, from Jack to Neish, from Neish to his “ sub,” 
and so on to the end of the chapter. “Practically, it is 
found that nobody is.liable, since responsibility cannot 
be fixed at any point between the great capatalist and 
manufacturer and the common toiler for daily bread. 
This interpretation of the law by Lords Cairns, Chelms- 
ford, Sedge yaprg Bove. law, g hie 
not equity, It ats, as a ity, want of confi- 
dence among the workmen in their empl whether 
they be mine owners, , Ship ire em- 
peers in any other of our great staple industries. 

rd Elcho persistently stuck to. | Magen of 
the Master and Workmen’s Act, and has recently been 
féted for his zealous labour. . Let him now “go in” 
enews. There is another excellent opportunity 
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THE MID-RAIL. SYSTEM. 

Tue fact inat the Mont Cenis line has been opened 
for traffic, and that a certain number of trains have 
been worked over it without mishap, appears to be 
accepted in some quarters as a decisive proof that the 

id-rail system is a success. Now we think that, 
really, no such proof of this success has yet been 
aff “ue Bc add, do we expect that it will 


be afforded experience gained on the Mont 
Cenis Railway. We have several times had occasion 


to criticise the mid-fail system in this journal ; and we 
have expressd our ea a that the system was one 
which was open to very many serious practical objec- 
tions, and that it involved complications in the con- 
struction of the line and rolling stock ‘which we be- 
lieved to be unnecessary to.attain the ends aimed at. 
So far, nothing has occurred to induce us to change 
this opinion, an opinion with which, we have reason 
to believe, most engineers who have had any experi- 
ence in railway working, concur. That locomotives 
could be built to work in connexion with the mid- 
rail, and that these engines would be capable of exert- 
ing a greater tractive force than other engines of the 
same weight not fitted with the horizontal grippin 

wheels, were facts which could not be doubted; an 

they were, indeed, matters which were settled long 
ago—before the Mont Cenis line was even thought of 
—by the results obtained by Mr. George E. Sellers 
on the Panama railroad. But the great thing to be 
proved was, whether the working of such ‘engines 
would give results so far beyond those obtainable by 
other means, as to compensate for the great wear and 
tear, and liability to failure, which are the n 
results of their complicated construction ; and so far 
as we have already said, no evidence has been adduce 

to prove that this is the case. 

The advocates of the mid-rail system give three 

rincipal reasons for its adoption; these being: 1st, 

hat.on a line like the Mont Cenis, having gradients 
of 1 in 12 and 1 in 13, its use is’ necessary to obtain 
the adhesion requisite for taking the trains up these 
inclines in all weathers; 2nd, That it affords the means 
of obtaining increased brake power for retarding the 
trains during their descent of the ients ; and 3rd, 
That by fitting the vehicles with horizontal gripping 
wheels bearing against the mid-rail, increased safety 
is obtained on curves, ‘and in other situations where 
the mid-rail is applied. These three reasons: we pro- 
pose to consider in the order in which we have 
mentioned them. 

First, then, as to the necessity which is by some 
supposed to exist for the adoption of the mid-rail 
system to give the adhesion requisite for working 
trains up gradients of I in 12 in all weathers. Now, 
it so happens that the working of the Mont Cenis line 
itself affords ample evidence that the mid-rail and 
horizontal gripping wheels are unnecessary as far as 
adhesion is concerned ; and we have ourselves been on 
one of the Mont Cenis engines when, in addition to its 
own weight of 22 tons, it took a load of 17 tons up the 
gradients of 1 in 12 with perfect ease and without any 
signs of slipping whatever. This, however, was in 
fine weather, and we shall be told that it is in bad 
weather, when the rails are greasy, that the mid-rail is 
needed. Let us, then, take one of the experiments 
made under the inspection of the French and Italian 
commissions, and quoted by M. Desbriére, a member 
of the former commission, in the Memoires de la 
Société des agimonts Civils for December, 1865, 
as a proof of the superiority of the mid-rail 
system. In this instance a train consisting of 
four ds wagons and a passenger carriage, and 
weighing altogether 24 tons, was drawn over the ex- 
perimental portion of the line (which included gradients 
of 1 in 12) at an average speed of 6} miles per hour, 
by an engine weighing 17 tons in working order, and 
having its horizontal wheels forced against the mid- 
rail by a total pressure of 12 tons. Here the total 
load taken up was 24+17=41 tons, whilst the weight 
or pressure available for adhesion was 17 +12=29 tons. 
Indeed the average weight of the engine throughout 
the trip was only 16 tons, so that. the total pressure 
available for adhesion can only fairly be taken at 
28'tons. "We have chosen this experiment for an 
example because it was performed on a day when the 
rails were moist, and because it indicates pretty closel 
the limit of the adhesion obtainable under suc 
circumstances, it being stated by M. Desbriére that 
Sand had ‘to be sometimes applied to the ordinary 
tails to prevent slipping, Even under, these circum- 
stances, however, it will be seen that the adhesion 
obtained bya pare y of only 3¢, or considerably less 
than tiie total weight of the train, was ‘sufficient to 


ecessary | necessary to apply sand more freely. 


grant of 530 ft. to the mile, or rather steeper than 


lin 12; and other experiments made on the Mont 
Cenis line under various circumstances give very 
similar results. In fact, so far as we are aware, in 
no case has it been found necessary to put on the 
horizontal wheels a pressure equal to the weight 
drawn by the” engine, and»we have been informed 
that the engines themselves are capable of traversing 
the line without a train, imany weather, without its 
por ge oo to bring the gripping wheels into 


on. 

Some experiments which have been lately made on 
a gradient at the Saltor and Eskatt-park mines, 
Whitehaven, also bear upon the matter under con- 
sideration. In this case the ient is 600 yards 
long, and rises with an average inelination of 1 in 11.2. 
The inclination is intended to be uniform. throughout, 
but from the line having subsided at some points the 
gradient, as measured by the level, is found at some 
parts to be as steep as 1 in 10. The lower part of the 
incline also is curved, the radius at the sharpest point 
being 44 chains, The locomotive with which the trials 
were made is one built by Messrs. Dick and Steven- 
son, of Airdrie; it has 12in. cylinders, with 21 in. 
stroke, and four-coupled wheels 2 ft. 10 in. in diameter, 
and weighs a little over 20 tons in working order. 
The pressure of steam is 130]b. This engine was 
fone to take up the gradient easily, in 70 seconds, a 
gross load of 22 tons ; this load being made up of four 
common iron ore wagons used on the Stockton and 
Darlington line, and one similar wagon belonging to 
the Caledonian Railway. On one of the days when 
the trials were going on the rails were greasy, but this 
was found to make no difference beyond rendering it 
When much 
sand was used, it was found that the engine could take 
up about 3 tons greater load if the wagons were pushed 


latter instance having to pass over the sanded rails. 
On days when the rails were either quite dry or 
thoroughly wet, the engine took up a load of 20 tons 
without using any sand whatever. In descending 
the gradients, the regular load for the engine was 
three loaded Stockton and Darlington wagons, weigh- 
ing 45 tons, these wagons having their brakes down ; 
and both in ascending and descending, it was found 
that the engine could be stopped and started again at 
any part of the bank. The performance above noted 
is altogether a very good one, and it. proves decisively 
that, even if the rails are greasy, an adhesion of at 
least one-fifth of the load on the driving wheels can be 
ensured by the proper use of sand. e resistances 
to be overcome, when the engine was taking a load of 
22 tons (making, with the weight of the engine, a 
total load of 42 — up the we may be calculated 
approximately as follows : 


Resistance due to gravity on incline of 
Engine friction at 18 Ib. 


Ib, 
lin1l.2 8400 - 
ig ton ... ove «+ , 360 
Friction of wagons at 10 Ib. ,,  «. 


220 


Total =a. ose eos sa 8980 
The weight of the engine was, as we have stated, 
20 tons, or 44,800 lb., and, on an incline-of 1 in 11.2, 
the pressure on the rails due to this load would be 


4,800 
reduced to 44,800 “= 44,400 lb, The re- 


sistances were, however, as we have said, about 
8980 lb., and the adhesion must, therefore, have been 


8980 
at least #400? % Very nearly 4th of the weight upon 
the rails under any circumstances. By the well- 


known formula, P=75> in which P=the pres- 


sure of the steam ; d, the diameter of the cylinder in 
inches; R, the resistance to be overcome in pounds ; 
D, the diameter of the driving wheels; and S, the 
stroke of the piston (D and S being either both given 
in feet, or both in inches); the average effective on 
the pistons throughout the stroke necessary to over- 
come the above-mentioned resistance of 8980 Ib., 
would, in the engine we are considering, be, 


34X 8980 


Tid x91 = 1009 Ib., 


or, say, 101 lb., a pressure which might be insured by 
the << game of 130 lb.,. at which the engine 
was worked. 

We may mention also that, in America, during the 
construction of the Board Tree tunnel, on the Balti- 
more and Ohio Railroad, a temporary. line, having 


in 10, was worked through the whole of one winter 
by ordinary locomotives, without any special appli- 
ances for securing adhesion except the well arranged 
sand. boxes in general use in ica. In this ease 


by it than if they were drawn after it, the train in this | Y 


19in. cylinders with 22in. stroke, and having four 
coupled , wheels 42$ in. in diameter. The weight of 
the engines was 27} tons, and they were found to be 
capable of taking up easily a loaded car weighing 
13 tons in addition tos@etemder weighing 94 tons, the 
total load taken up the iticlines of 1 in 10 bene thus 
40 tons. In this imstanee ‘the weight available for 
adhesion was only $3 of the total weight of the train ; 
yet, with the use of sand, this was found quite suffi- 
cient even during the most severe weather. 


(To be continued.) 


RAILWAY v. RACING PROPHETS. 

Ir does not require so great a stretch of imagina- 
tion to predict, in the middle. of May, that a certain 
horse will win a thousand guineas, within the next 
fortnight, on the Derby, as to prophesy that a given 
railway will earn exactly so many hundreds of thou- 
sands of pounds a year, Bs or five years hence. But 
there are railway prophets who are, nevertheless, equal 
to the last-named task. The Atlantic and Great 
Western Railway, a line which was conceived and de- 
livered amid difficulties, although its prospects, as well 
as its bonds, are now promising, has secured the in- 
valuable services of the railway prophets to support its 
appeals to its creditors. One of these is Mr. Trevithick, 
a son, we believe, of the original Richard (who, although 
enthusiastic, hated cant and pretension), and the other 
is a Mr. Oewel, whom the Scottish shareholders would 
probably name 4-weel. These worthies, who are so 
able to foresee the effects of internal and external 
wars, good and bad crops, competition, and all that, 
have made over (for a consideration, no doubt) to the 
directors of the somewhat unfortunate line in question 
an “estimate” of its nett receipts for the next five 
ears. Of course each year shows a considerable in- 





crease over that immediately preceding it, but the in- 
crease is most irregular, and, what is worse, the rail- 
way prophets do.not agree between themselves. Thus 
the soothsayers separately prophesy as follows : 
Increase. Trevithick. * A-weel.” 


$ $ 
1868 to ’69 290,000 345,000 
1869 to ’70 812,500 165,000 
1870 to ’71 285,000 425,000 
1871 to 72 168,750 185,000 


It seems that both prophets have hope—hopes we 
may say, and large ones, but they do not quite agree 
in their hopes, not that the hope of either differs from 
that of the other except in dollars and cents, and we 
are to remember that “hope springs eternal in the 
human breast.” Trevithick sees 312,500 dollars nett 
earnings in the next year, where A-weel soes but 
165,000 dollars. But, not to be beaten, A-weel fore- 
sees 425,000 dollars in the next following year, where 
Trevithick, after having cast the stars, finds but 
285,000 dollars. The be next following is, accord- 
ing to these railway Zadkiels, to be a very bad one, for 
the Welshman puts down the increase as but 168,750 
dollars, while the Scotchman makes it but a little more, 
or 185,000 dollars. Thiat the traffic of the Atlantic 
and Great Western Railway will increase, we have 
little, if any, doubt’; but we would recommend the 
chairman of that unfortunate concern to secure a 
partnership between his prophets and Zadkiel, who- 
ever the latter pretender may be. 


THE LIVERPOOL CORN WAREHOUSES. 
On page 500 of our last volume we published an abstract 
of a report made by Mr. George Fosbery Lyster, the en- 
gineer to the Works Committee of the Liverpool Dock Board, 
on the Corn Warehouses at Liv 1 and Birkenhead, and 
we now give on page 8 a general view of those at Liver- 

1 


As the construction of these warehouses and the means 
provided for raising and shifting the grain were fully de- 
seri in the report to which we have already alluded, it 
will be unnecessary that we should give a description of 
them here; but it may be convenient that we should repeat 
some of the principal dimensions. The warehouses consist 
of three blocks built on the margin of the corn warehouse 
dock, the lengths of these blocks being as follows: East 
block, '650.ft.;. west block, 650 ft.; north block, 185 ft. 
The aggregate length of the blocks is thus 1485 ft.; 
and, as they are 70 ft. in width, they occupy an area 
of 11,650 square yards. They have five floors, besides a 
gallery 24ft. in width, which is devoted to machinery, and 
which runs over the fifth floor for the entire length of the 
buildings. Exclusive of the quay the warehouses give a 
clear internal area of floor of 48,918 square yards or, including 
the quay floor, 11}acres. ‘The total height of the buildings 
from the quay to the top of the stone cornice is 82 ft., this 
height ‘being divided out between the different floors as 
follows:—From the quay to the underside of the: girder 
above, 16 ft. 3in.; and from each of the other floors to the 
girders above, 9ft. 3in. The quantity of bricks used im the 
construction of the warehouses was over 13} millions, besides 
1,100,000 cubic feet) of stone, and 6380 tons of cast and 
¢ iron, the floor beams: alone weighing 2884 tons. 














the latter to be taken up the gradients of} the 


engines 


America, 
were Winan’s “ camel backs,’ having } of 


The warehouses are capable of storing about 196,000 quarters 
grain, 
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SMITH’S METHOD OF MOUNTING AND DRIVING MILLSTONES. 
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Ws give, above, engravings showing a method of mount- 
ing and driving millstones which has been designed, and 
recently patented, by Mr. Richard Smith, junior, of the 
Unity Flour Mills, Belper, and which, although it has not 
been subjected to an extended trial, promises good results. 
The main feature in this system of mounting millstones is 
the manner in which the upper stone—whieh does not re- 
volve—is carried by gimbals fitted to its central opening, or 
“eye ;” and this ant other peculiarities we can best explai 
Wy reference to the engravings. In these, Fig. 1 is a side 
elevation ; Mg. 2, a vertical section; Fig. 3, a horizontal 
section; and Figs. 4 and 5, views of details. The vertical 
axis, a a, is driven by any convenient means, and is sup- 
ported near its upper end by a bearing on the cross beam, 5, 
fixed to main girders, c, as shown. e lower millstone, d, 
has its boss, which is fitted and cemented into it in the usual 
way, keyed on to the axis, a; ¢ e are pillars resting on the 
girders, c, and carrying the cross bearer, f, from which the 
upper stone is hung, and for this p the bearer has a 
tubular projection, /', on it on its ane side, and this pro- 
jection carries two trunnions, or studs, f**. A ring, g, with 
vertical grooves or recesses in it, receives the trunnions or 
studs, f*, and the ring being able to rock thereon, and having 
on its omy ee! other trunnions or studs, g’ g*. The cast- 
iron boss, 4*, which is fitted and cemented into the upper 
stone, 4, hangs and is able to rock on these studs or trun- 
nions, which are at right angles to the studs or trun- 
nions, f**, and thus an universal joint is formed, such that 
the upper stone is able to rock freely in any direction, and 
so as to maintain its face parallel with the face of the lower 
stone, although the lower stone may not be truly at right 
angles with its axis. Vertical sections of these parts, taken at 
the lines E F and G H respectively, are shown at Figs. 4 
and 5. A telescopic pipe, i, conveys the grain to the stones ; its 
lower end terminates in a contracted nozzle immediately over 
the distributing disc, a', which is fixed on the top of the 
axis, a, and by moving the nozzle of the pipe, i, nearer to or 
further from the disc, a*, the supply of may be regu- 
lated. This movement is given to the bower joints of the 
pipe, é, by means of the lever, k, and descending rod, /, as is 
shown. casing of the stones, m, is made tight around 
the upper stone by means of the leather flap, m*; and m* is 
a passage in connexion with a fan by which a partial vacuum 
is maintained in ing, m, so des alr may bo commpalien 
to between the stones together with grain, as is well 
understood ; m* is the by which meal passes out of 
the casing, m; and f» f* are set screws passing through the 
cross bearer, f. These screws are screwed down so close to the 
stone that a sheet of paper can but just be drawn out from 
beneath them when screws are set; the lower stone being 
at work these screws serve to steady the upper stone in 
starting and stopping. The step of the axis, a, is adjustible 
in the usual manner. 

As yet the arrangement we have described has only been 
applied toa small extent in consequence of the litigation 
which has been going on respecting exhausting apparatus 
used in connexion with millstones. Mr. Smith wae ies 
system in bination with Perigault’s exhaust, and it is 
stated that, by the combination, the production of flour per 
stone has been increased three-fold as compared with that 
obtained under the old oe. An increase in the power of 
production of a Fe of stones is an important matter for 
pag a ms. Forinst , & saving is effected in insurance, 
an extra percen' being charged upon every stone above 
three ; end thas io dive p toning of tabomr in decadion endef 
royalties, for patented improvements are ly charged 
at so much per pair of stones. Besides, t is an obvious 
benefit in having fewer stones, shafts, bearings, &c., to keep 


in motion and repair. 














Tas Mont Cents Rattway.—The traffic receipts on this 
line for the week ending the 2lst of June amounted for the 


conve of 300 to 7042f. 75c., and for 1 
‘and mails to 840? Ge; total, 7882f. 80c. (3161. 








—_, ae el 


YY) 


LITERATURE. 


A Treatise on Coast Defences. By Von Scheliha, Lieu- 
tenant-Colonel and Chief Engineer of the Gulf of Mexico 
of the Army of the late Confederate States of America. 
London: E. and F. N. Spon. 

DIsREGARDING what is too painful and idle to dwell 
upon in the late American War, it is truly inspiriting 
for men of the same blood to view the use of means, 
the judicious application of principles, the inventive 
faculties, the energies displayed on both sides of this 
dreadful conflict. Many lessons the combatants have 
taught us that will sink more deeply the more closel 
they are studied, which, if studied in accordance wi 
their importance, would be far more widely known 
than they are. With a few—we fear only a few— 
they are regarded with all the interest due to their 
importance. We were particularly impressed with the 
conviction that some are duly interested, on observing 
the close attention given to a lecture on the American 
navy, delivered a few evenings since at the United 
Service Institution, by Captain Hamilton, of the Con- 
federate States navy. It was an admirable lecture, 
full of extremely interesting matter—a great 
being an epitome (though drawn directly from the 
source) of the best part of the work we are about to 
notice—delivered without effort, with a force and 
clearness that presented every point he touched in 
strong relief. 

The naval attack on Fort Sumter and the destruc- 
tion of Federal ships by torpedoes, are among the 
many incidents of the war described in this work of 
deepest interest to us. These have been referred to 
with great effect—and in a way that should be grati- 
fying and ensure the gratitude of every Englishman— 
by Colonel Jervois, in defence of the Gibraltar shield, 
and in his lecture on the 19th ultimo., at the United 
Service Institution, on our own coast defences. Reason- 
ing from what we knowof the slight impression the Fede- 

ironclads made upon Fort Sumter, that the nearest 

7 3 geome that of the Keokuk, was 900 yards; that 

the number of shot and shell they fired was 139 (by 

their own account) ; that only 50 of these struck the 
fort, and then made but a slight impression; and 
how severely the Federal ships suffered from the light 
gans of the fort—light, indeed, compared with ours— 

ing compelled to retire in forty minutes after the 
commencement of the attack ; and the value, as here 
and elsewhere proved, of torpedoes; we, with our 
vast material resources, our power to sow torpedoes 
broadcast where required, our defences of stone, éarth, 
and iron, the strongest, and our guns within them the 

most powerful in the world, have little to fear from a 

naval attack. 

Our space will not admit of a detail of the injuries, 
—— or entirely destructive, sustained by the Fede- 


_ The aoe | from Admiral Dupont’s report will 
give an idea of how unexpectedly formidable to him 
were the defences: “ Any attempt to pass through 
the obstructions would have entangled the vessels and 





held them under the most severe fire of heavy ordnance 
that has ever been delivered; and while it is barely 
possible that some vessels might have forced their 
way through, it would only have been to be again 
impeded by fresh and more formidable obstructions, 
and to encounter other powerful batteries, with which 
the whole harbour of Charleston has been lined.” 
Here Admiral Dupont corroborates the statement we 
have heard made by General Ripley (who defended 
Charleston) in reply to the assertion that shore bat- 
teries cannot prevent the passage of a fleet: “That 
no fleet could pass such a —_ of batteries, ade- 

uately armed, as formed the defences of Charleston.” 
But we must return to Admiral Dupont. He farther 
states: “I had hoped that the endurance of the iron- 
clads: would have enabled them to have borne any 
weight of fire to which they might have been exposed ; 
but when I found that so a portion of them were 
wholly or one-half disabled by less than an hour’s 
gp rer before attempting to remove (overcome) 
the obstructions, or testing the power of the torpedoes, 
I was convinced that persistence in the attack would 
only result in the loss of the greater portion of the 
ironclad fleet, and in leaving many of them inside the 
harbour to fall into the hands of the enemy.” 

The variety of obstructions, floating and sunken, 
active and passive, invented and adopted by the Con- 
federates are a subject of genuine interest to the engi- 
neer. The same may be said with still more force of 
the shore batteries. 


We cannot state more adequately the character of 
the work than in the words of the author :—“ Its ob- 
ject is to present certain principles and methods which 
during the late war, by reason of the circumstances 
briefly detailed, were evolved in the coast defence of 
the South. 


“The correttness of these principles having been 
established by actual experience, gained during a pro- 
tracted and severe struggle against the then, probably, 
most powerful war navy in the world, a safe basis is 
offered to the scientific engineer for his task of de- 
prea bon methods that in many instances origina- 
ting with the Southern engineers, could not, for the 
want of skilled labour, material, and time, be brought 
to maturity.” 

There is au official statement in this volume b 
Admiral Porter, of his experience, both in South an 
North America, which has been very large, of the 
attack from ships upon coast defences which—espe- 
cially his account of the effect of shells—will be read 
with great interest by our artillerists and engineers. 

This work is admirably illustrated and in every way 
handsomely brought out. 
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THE MILLWALL SHIELD. 
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Owes of the targets yet remaining to be operated upon, thrown out a distance of 76 ft. to the rear, the shot itself 
during the series of experiments now in at Shoebury- | going clear out to sea. 
ness, is a shield designed by the War authorities in| Round 30.—9 in. shot, with 43 Ib. of powder, at 200 yards 
February, 1865, subsequently strengthened with an . This shot passed clean through. 
extra backing in the early part of this year. Itis 8 ft. high, “ieeed 31.—10 in. shot, same as No. 29. This was aimed 
and 12 ft. 2in. long, the lower half is covered with a 9 in. | at the edge of the port-hole, and struck on the bull’s-eye. 
rolled plate, and the upper with a 6in. rolled plate, the | The shot itself ral up and knocked over two 6 in. plates 
greater part of which is faced with three lin. plates bolted | that had been placed temporarily at the side of the casemate. 
oe The structure is backed with two thicknesses of | No shot have been as yet aimed at the port-hole of the Ply- 
hollow stringers 7 in. deep, and of the form shown in the | mouth Breakwater Fort target. 
section of the target, and in the enlarged detail. Two jin. Round 32.—12 in. shot, with 70 Ib. of powder, at 200 yards 
plates are interposed between the stringers in the manner | range. This struck between Nos. 11 and 24, and almost 
shown, and immediately behind the armour plates T-irons touching No. 6, knocked the four holes into one huge gap, 

in 


are placed between the stringers, the spaces around them | and breaking in two the plate, which was only 3 ft. 34 in. 
poe, | packed with timber. The first row of stringers | width, passed clean through out to sea. By the concussion 
run horizontally from end to end of the target, the second | this shot broke off some large blocks from the granite base. 
row are horizontal only above and below the port holes, the This ended the trial upon the War Office shield. 
remainder being arranged vertically. Two rizontal box Yesterday proceedings were recommenced, and consisted 
egg 12 in. deep support the stringer, and two others of | of sixteen rounds of vertical mortar firing upon the Plymouth 
e same strength are disposed. vertically on each side | Breakwater Fort. This and the ——. casemate were 
of the port hole. A plate 14 in. thick ks the struc- | covered with 6 ft. of sand bags an earth. The area of the 
ture, and 3} in. bolts, passing from front to rear, roof of the Plymouth shield exposed to fire was 22 ft. by 21 ft. 
secure the whole together. The stringers and the spaces Gin. The shells were fired from.a 13 in. mortar at a range 
between them, as well as the inside of the box girders, of 950 yards, and at an angle of 60 degrees elevation. This 
are filled with timber. The target rests upon two excessive rise was n to obtain a sufficient striking 
sole plates and wrought-iron brackets. In op three | velocity for the shell in its fall, it being impossible to get a 
different classes of armour combined in one shield to the | longer range. The practice commenced with a charge of 
action of projectiles—a solid 9 in. plate, a 6 in. plate, and a | 31b. 5 oz. of powder, and a blind shell weighing empty 
6 in. plate covered with three 1 in. thicknesses—the War Office | 1961b. Projectiles filled with sand were oan throughout 
authorities had in view the advantage of obtaining the re- | the experiments to avoid the danger which would arise from 
sults of three experiments at the expense of one ield. It | a live shell bursting in its flight. Previous to commencin 
will not, however, decide the merits of the hollow stringer these trials, a charged shell had been placed upon the son 
principle as theoretically “— that principle depending | of a staff 6 ft. from the ground, and exploded, in order to 
— the stringers being of same strength as the plate, rtain the distance to which the fragments would be pro- 
diameters of bolts and the thicknesses of skin plates | jected. Pieces were scattered around a circle of 750 yards 
being also in pe meee? In this shield of course the different | radius. It was therefore judged advisable to fire blind pro- 
thicknesses of armour-plate have the same strength of back- | jectiles, and to replace such as struck the casemate with live 
ing in each case. These deviations were made by the War shell, which could be exploded safely. The practice was as 
ce authorities to reduce the outlay in construction. follows :— t 
Round 1.—Shell fell beyond the casemate. Penetration 
THE SHOEBURYNESS EXPERIMENTS.* into ground, 3 ft. lin. 
TE practice was continued on Wednesday, the 24th ult., Round 2.—Shell fell short of casemate by 26 yards. Pene- 
inst the experimental casemate. The first round fired on | tration of 7 ft. 1 in. : 
t day, or the 21st round of the seriesvagainst this target, Round 3.—Shell struck vertical front of shield, 4 ft. 8 in. 
was a shell from the 9in. Woolwich rifled gun, with the full from granite footings, and broke. 3 
battering charge of 43 Ib. ata of 200 yards. It struck Round 4.—Same as round 2. Penetration, 3 ft. 4 in. 
close to No. 10, but did not start the bolt further than it had Round 5.—Shell struck on o- right of roof, 5 ft. from 
been driven out of place by that round. The holes made by | side, and 8 ft. from front. enetration, 4ft. 4in., within 
this round and No. 10 overlapped, but a small portion of iron 8 in. of concrete roof, ang; | a pit 3ft. in diameter. The 
held good between, proving the excellence of the quality. charge of this round was 3 lb. 3 oz. 8dr. of powder. A live 
Round 22.—From the 7in. rifle throwing a shot with shell charged with 104 Ib. was then placed in the earth cover- 
221b. of powder at the same range. The head of this shot | ing at the same depth, but nearly over the centre of case- 
broke off in the hole after a penetration of 8.7in. One bolt | mate, about 11 ft. 6 in. from side and front. The fuse was 
was slightly started. laced upwards, the earth filled in over it, and the shell was 
Round 23.—From the same gun with a similar range. by an electric battery. No effect produced inside, and 
This was directed — Section C. of the shield to the left | a pit 14 ft. 6 in. by 13 ft. 6in., and 3 ft. deep, resulted from 
of the port hole. It penetrated 12in., making a hole rather | the explosion, which took place entirely upwards. 3 ft. of 
larger its own diameter. The casemate at ,this place is | earth covering was then removed and firing was then recom- 
rotected with a 6 in. plate, with 7 in. hollow stringers backed menced with the same charge of powder. 
by a thin layer of concrete. Round 6.—Shell struck ground beyond casemate. 
Round 24—7 in. rifle, 221b. charge, range, 200 yards. Round 7.—Shell struck ground in front. 
This shot struck close to the junction of Seetions C and D Round 8.—Similar. 
near a bolt. The penetration was 11.3in., the plate being Round 9.—Shell struck brickwork at back of target on the 
buckled around the fracture. ground known as “ the Chinese Puzzle,” ticochetted, and did 
Round 25.—This was a 9 in. shot, with 43 Ib. charge at the | not penetrate. 
same range. Penetration, 15in. This was the first shot that Round 10.—Fell short. 











produced an. crack in the plate. A slight fissure showed Round 11.—Fell 50 yards beyond target. 

itself proceeding upward from No. 7 between Nos. 5 and 13, Rounds 12, 13, and i4.—Alll fell short. : 

and continued downwards between No. 7 and No. 20. Round 15.—Fell beyond to proper right of casemate. 
Round 26.—9 in. shot, with 48 Ib. of powder, at 200 yards. Round 16,—Shell struck almost exactly in centre of roof 

This struck just on the edge of the concrete pier, and close | with a penetration of 2ft. 2in., there being 2 ft. 6in. of 

to a bolt within 5 in. of No. 16. Plate not broken. Pene- | earth at this spot. It was considered that this shell pene- 


tration, 17 in. trated to the surface of the concrete roof, and reboun: the 
Round 27.—9 in. shot, same as last. This was aimed at earth falling under it as it rose. No damage done to the 
the joint of the plates, and struck within 2 in. of the edge of | interior of casemate. The lateness of the hour prevented a 
the lower plate, showing that the practice was very good. | live shell being substituted, as in Round 5. It is — the 
Penetration, 19.3 in. experiments will be renewed next week, when the Millwall 
Round 28.—10 in. shot, with 60 Ib. hd etree at 200 yards | shield, which we illustrate and describe on this , will 
range. This struck close to a bolt, wi ich it started about an ae be operated upon. There remains upon ground 
inch. Penetration, 3 ft. 6 in. lor testing, beside this t, the “ Chinese Puzzle,” and the 
Round 29.—10 in. shot, same as last. This struck on a masonry wall faced with 44 in. armour . It is intended, 
joint of the plates, and touching two bolts; both of the bolts before moving the battery to the red range of 70 yards for 
‘were broken, and a portion of one, 2 ft. 6 in. long, was operation against the illwall target to fire a salyo from the 
five guns against the Plymouth shield and the experimental 








# See diagram on page 624., vol. v. 
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ON THE REGENERATIVE GAS FURNACE 
AS APPLIED TO THE MANUFACTURE OF 
CAST STEEL.* 

By C. W. Smscuns, F.R.S., Mem. Inst. C.E. 


Is to your call-to deliver a lecture to your Society 
<< Seecbes mck, ee ae te caly baleneed 
a very a is 
by the distinction conferred by your call. 

Itisa sign of the advancement of science that your 


Society puts itself into intellectual communication with engi- 
cos and others, whose missin Oe be ly and practise that 
pure science cultivated rem your — It would — 
sumptuous on my part reason with you upon a 
chemical subject, for although many years ago I had Bll mend 
tag? of receiving instraction from Sbler and Himley, I can in 
no way lay claim to’ be a chemist of the present day. Yet I 
can safely affirm that of all the instructions I received in early 
life, there is none that has been a more useful guide to me in 
my professional pursuits. 

e subject to which I wish to call your attention this even- 
ing is one that has’ occupied my mind for many years, and 
which I hope may engage your interest, involving as it does the 

jon of intense heat by means essentially differing from 
those in general use, and the application of that heat to the 
production of cast steel in large masses, and directly from the 
ore or scrap metal. 

The regenerative gas furnace, which is the joint production 
of my brother, Frederick Siemens, and myself, is already known 
through its application to nearly all those branches of industry 
in which furnace heat is ve It was described by Fara- 
day, to the members of the Royal Institution, in the last public 
lecture delivered by that great philosopher in 1862, and has 
since been the subject of several publications. 1 need not, 
therefore, bring before you all the features of this mode of pro- 
ducing intense heat for the various purposes to which it has 
been applied, but sball confine myself to its description as applied 
only to the production of cast steel in large masses, which is 
the principal subject of my present communication. 

‘ature of Steel.—Before proceeding with this description, I 
shall briefly remark upon the nature of steel and the methods 
by which it has hitherto been produced. 

Steel.—Steel is generally regarded as a — of iron and 
carbon, possessing the remarkable quality of becoming exceed- 
ingly hard when heated and suddenly cooled. The proportion 
of carbon determines the degree of hardness of whic the steel 
is capable, or what is termed its temper. 

The following Table of the percentage of carbon in steel 
suited to different purposes, is ee from analyses made in 


my laboratory by Mr. A Willis, unless another authority is 


mentioned : 
Description Carbon per cent. Authority. 
Wootz... eee ove ove 1.34 T.H. Henry. 
Steel for flat files ... ee 1.2 A. Willis. 
,, for turning tools eee 1.0 E 
“ —" for cutter 1.0 Ra 
» for cutters ose ove 2 $9 
,, for chisels ove ots 75 je 
Die steel (welding) ... ose 74 - 
Double shear steel ... eee 7 a 
Welding = ose bso 68 rn 
Qu drills... one pe 64 pe 
eos tools... eco oe 6 « 
Ramrods ... ans ows 6 ee 
Common steel for stamping... 42 pa 
Steel for magnets (contain- 4 
ing tungsten) ... ‘ ” 
9 Spades we ane 32 ” 
>, hammers ... veo 3 ax 
Bessemer steel for rails ... .25 to .3 various 
Homogsasonsmetalarmosr} 25 Pee 
Very mild steel from open si 
furnace ... oe 18 A. Willis 
Sample before Spiegel was 05 
applied ... ose y ” 
Bessemer iron (pure) oo. _— trace Abel 


Cast steel containing less than 0.3 fart cent. of carbon is no 
longer capable of being hardened, an should be classed rather 
as Eocogeneous or melted iron than as steel, while on the other 
hand an excess of carbon above 1.4 per cent. again deprives the 
metal of a quality of a. ¢ temper, and it must then be 
regarded as approaching in character rather to white cast-iron. 

It is, however, a contested question between chemists 
whether the presence of a third substance may not be necessary 
to produce steel. Frémy, in his celebrated controversy with 
M. Caron before the French Academy, maintains that nitrogen 
or cyanogen is a necessary constituent of steel; the investiga- 
tions of other chemists appear to confirm this theory, and the 
old Sheffield practice of mixing leather and other animal 
substances with the charcoal used in the converting furnace 
would also seem to corroborate it. M. Frémy’s theory paras 
admits of great extension, and jt may be that we should regard 
steel as a triple combination of iron with carbon and with 
another substance, taken from a series comprising nitrogen, 
sulphur, phosphorus, silicon, manganese, tungsten, titanium, 
tin, silvet, probably many other elementary bodies, each of 
which entering, in an exceedingly small yy mone into com- 
bination with the iron and carbon is capable of imparting to the 
steel distinctive physical i egg . : 

Ni —Ni n has found invariably in the steel 
produced by the eas processes. 

Sulphur and Phosphorus.—Sulphur and phosphorus are 
commonly regarded as the worst enemies to steel, the one 
rendering it ‘‘ red-short,” or incapable of being forged, and the 
other “ cold-short,” or brittle at ordinary temperatures. It is 
owing to the ce of these impurities in nearly all British 
irons, that the highest qualities of tool steel are still made 
entirely from Swedish or other charcoal iron of high quality, 


* A Lecture delivered before the Fellows of the Chemical 








Society, May 7th, 1868. 
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produced from the purest oves:| If 
quantities cnopeding Oct. per cont; its is indicated, on 
breaking the sample, by peculiarly bright and distinct faces of 
crystallisation on the fractured surface, but the steel admits of 
being forged and welded, and though somewhat brittle when 
cold, it is remarkable for hardness. It would, therefore, not be 
safe to maintain that phosphorus in small quantities is objec- 
tionable in steel under all circumstances. Steel containing 
above 0.2 per cent. of sulphur breaks under the hammer at a 
low red heat, and is, therefore, only applicable to the production 
of steel ings; for this purpose the presence a small 
amount of sulphur is unquestionably a positive advantage, 
imparting increased fluidity to the molten metal, and toughness 
to the casting when cold. This effect is so well understood in 
Sweden, as regards cast iron, that in casting ordnance sulphur 
is added to the metal. 
J g possesses the remarkable property 
of counteracting to a great extent the effect of sulphur (or 
red-shortness) in steel. Its application for this oy me is 
due to. Josiah Marshall Heath (1839), and must classed 
among the mos! important discoveries in modern times; for it 
is only in consequence of the addition of manganese (in the 
form of oxide, mixed with carbon) to the. steel melted in pots, 
that the Sheffield melters have been enabled to use English 
puddled iron for the commoner qualities of steel in place of 
the purer and more costly Swedish iron; and again it is only in 
consequence of the addition (by Mushet) of manganese in the 
form of ferro- or spiegeleisen to the liquid bath pro- 
duced in the Bessemer converter that the better qualities of 
English pig iron have been made available for the production 
of malleable Bessemer metal. It is distressing to think that 
the author of this invaluable discovery was deprived Of the 
fruits of his labour by an unjust combiuation among the manu- 
facturers chiefly benefitted by him, who contested the validity 
of Heath’s patents upon trivial,grounds, relying for their suc- 
cess upon their financial power to crush his unquestionable 
claims. The specific chemical action of manganese has never 
been clearly demonstrated. It is certain that only traces of 
metallic manganese are ever found in cast steel, and that the 
bulk of the manganese added is found combined with oxygen, 
silica, and alumina, in the form of slag; yet it follows, from 
experiments which I have had occasion to make, that on adding 
manganese to a bath of liquid steel in an open reverberatory 
furnace, its beneficial action ceases if the metal is retained in 
the furnace, exposed to the flame for any length of time, say 
more than half an hour. This is the case quite independently 
of any sensible reduction in the proportion of carbon in the 
steel, and indicates that the effect of manganese is not due to 
the removal of sulphur or other substances with which it may 
enter into combination ; but it is inseparable from the presence 
of metallic manganese in the steel, in however small a quantity. 
A further confirmation of the view, that the addition of man- 
anese removes no impurity from the steel, is supplied by the 
fact, that if cast steel from English iron which has been ren- 
dered perfectly malleable at a red heat, by the addition of man- 
ganese, is re-melted without adding se, it becomes as 
red-short as ever. According to Parry, the presence of man- 
ganese in sensible quantity in steel tends to render it brittle 
when cold. 

Silicon.—Silicon in small quantity seems to increase the 
hardness of steel without taking away from its malleability or 
toughness when cold, and the presence of a trace of silicon 
appears to have the singular effect of preventing that violent 
evolution of gas from fluid steel at the t of solidification, 
which renders the ingot so frequently unsound. Steel contain- 
ing above 0.5 per cent. of silicon breaks up under the hammer 
if heated above low redness, 

Titanium, §c.—The effect of titanium, tin, arsenic, silver, 
and other metals upon steel is stated to produce increased 
hardness ; but | have not myself made any experiments 7 this 
subject, nor been able to find very reliable observations of others. 

Tungsten has a very remarkable effect upon steel, first ob- 
served by Dr. Werner Siemens, in 1853, in increasing its power 
of retaining magnetism when hard:ned. Being specially in- 
terested in this question, I have a»termined, by careful ex- 
periments, the extent of the increase; nd the rcactical result is, 
that whereas a horse-shoe magnet of «rdirary steel, weighing 
2 lb., is considered of good quality when i; bears seven times its 
own weight, and the famous Haarlem magnet of the same 
weight supports about thirteen times its weight, I am now able 
to produce a similar horse-shoe magnet carrying twenty times its 
weight, suspended from its armature. 

ne chief difficulty besetting experiments on the effects of 
these various admixtures upon the quality of steel consists in 
the unavoidable presence of other substances in variable pro- 
portions; but the effects of these other substances could be 
eliminated if the experiments were accompanied by exhaustive 
analyses, and it is impossible to over estimate the advantages 
that would result from such # course. 

Processes.—Dr. Percy, in his truly invaluable metallurgical 
work, has made us acquainted with the various known pro- 
cesses for obtaining steel which have been followed from the 
earliest times; but no method of producing steel can be con- 
sidered admissible at the present day which does not pass the 
metal through the condition of entire liquefaction ; for it is 
only by fusion that foreign admixtures can be thoroughly 
separated, and that flaws and fissures can be avoided; inas- 
much, however, as the steel obtained by them may be subse- 
quently fused, I shall briefly refer to them. ‘The principal 
processes of this class are: 

1, The direct process of making steel, or steely iron, from the 
ore inthe Catalan forge, by employing a large excess of char- 
coal, The steel is obtained without fusion in the form of a ball 
of spongy metal, and is drawn out into bars. 

2. The cementation , in which bar iron is converted 
into steel y prolonged contact at a comparatively low tem- 
perature either with liquid cast iron, as formerly practised in 
Styria and elsewhere,* or with crushed charcoal—a method 
extensively employed in Sheffield at the present day for the 
manufacture of steel for railway and carriage springs, and for 
the production of bar steel from Swedish iron, which, when 

















* Percy, Metallurgy, LI,. 790, 807. 








subsequently melted in pots, makes the finest quality of steel 
for tools and cutlery. , 

3. The decarburisation process, in which steel is made from 
cast-iron by the sumed een oe es 
furnace, or by the partial a tion of of older 
methods of decarburetting cast iron in an open 3 
contact with the fuel. A modified form of the decarburisation 
— has hen eee ‘a beste 34 extent | ee 

eaton and greaves. remove 
iron by the action of oxidising salts, principally nitrate of 
and either fuse the crude metal obtained, producing cast steel, 
or work it up into blooms under the hammer, 

The Bessemer process, now so well is also a method 
of producing steel by the decarbonisation of cast iron ; but it 
presents a vast advantage over these just named, in the fact that 
the steel is obtained in the liquid state, and may be cast, free 
from flaws, into homogeneous ingots of any size. Bessemer 
steel is produced much more cheaply than the cast steel obtained 
by any other process yet extensively in use, its introduction 
has opened out a vast field for the application of steel where 
iron alone could formerly be thought of. Thus many parts of 
steam and other machinery, railway plant, ype ay 
even rails, are now made of Bessemer steel, and are found to be 
cheaper in the end when made of that material rather than 
when made of iron, although their absolute cost is fully twice as 
great. 

Cast Steel—The remaining methods of producing cast steel, 
are those in which ,it is obtained by the fusion either of steel 
already made by other processes, or of its component materials, 
iron, or iron-ore, on the one band, and carbon, either as 
charcoal or already combined in the form of cast iron on the other. 

The oldest known steel of high quality, the Indian Wootz, is 
obtained by the fusion of compact iron and carbonaceous sub- 
stances in small crucibles, but it is only in the course of the last 
century that the manufacture of cast steel was first introduced 
in Europe. 

Rin states, in his work on the conversion of forged 
iron into steel, published in 1722, that he had succeeded in pro- 
ducing steel by the fusion together of cast and wrought iron in 
a common forge ; but steel meltingjwas first practically carried out 
in the latter half of the century by Huntsman, of Sheffield; the 
process he employed consisting in ‘‘ the fusion in closed crucibles 
of steel already made by cementation in charcoal,” is still 
universally in use for the production of the finest qualities ot 
steel for tools and cutlery. The Hindoo process has, however, 
been revived ‘within the last twenty years, by Heath, Price, 
and Nicholson, Gentle Brown, Attwood, and others, and lar; 
— are now made in Sheffield and elsewhere, by the 
usion of puddled iron or puddled steel with charcoal, or with: 
pure pig-iron (Canadian or Spiegeleisen), in such proportions as 
to form steel of the required quality. The Uchatius process is 
somewhat similar to these in priuciple; it consists in effecting 
the partial decarburisation of granulated pig-iron by fusing it 
in contact with iron-ore, but the temper obtained is said to be 
irregular, and, together with the — just mentioned, it 
labours under the disadvantage of involving the expensive 
operation of fusion in pots. 

Open Hearth.—Some method of effecting the fusion of steel 
more cheaply than in crucibles, as well as in larger masses, has 
long been a desideratum. Heath, the discoverer of the bene- 
ficial action of manganese, was the first (1845) to conceive 
that cast steel might be produced in large quantities by fusing 
wrought and cast iron together upon the open hearth of a re- 
verberatory furnace. The modus operandi he proposed, consisted 
in melting pig-metal in a cupola, and running it into the heated 
furnace. The wrought iron was introduced into another part 
of the furnace, forming a bank between the bath of fluid metal 
and the chimney, to be there heated by the waste heat of the 
flame, previously to its being pushed forward into the — in 
order to be dissolved. Fearing the effect of the ashes from a 
common fire-place, Heath proposed to heat his furnace by jets 
of gas, and there is every probability that his experiments 
would have been crowned with success, if he had the 
means of imparting to his flame the intensity of heat and, at 
the same time, the absence of cutting draught, which are 
essentially necessary. Since the date of Heath’s patent, the 
fusion of steel in an open furnace has formed the subject of an 
extensive series of experiments by Sudre, in France, The ex- 
periments of M. Sudre were made at the Montataire Ironworks, 
at the expense of the He of the French, and were super- 
intended, on his behalf, by three members of the French 
Institute; MM. Sainte-Claire Deville, Trenille de Beaulieu, 
colonel of artillery, and Caron, captain of artillery, who have 
made an able report on the subject, showing that it is just 

ible to raise the heat of an ordinary furnace by means of a 
an-blast, sufficiently to effect the fusion of tool-steel upon the 
~~ hearth in protecting the metal by a layer of fae but 
that the rapid destruction of the furnace, the cost of fuel, and 
other difficulties attending the operation, were such as to render 
the process, commercially, of doubtful value, 
_ Regenerative Gas Furnace.—The regenerative gas furnace 
is so manifestly suitable for the operation of melting steel, both 
in pots and on the open hearth, that my attention was directed 
from the first towards this object. The early experiments con- 
ducted by my brother and myself at Sheffield failed, however, 
partly on account of certain irregularities, arising from defects 
in the furnace which have since been: removed, but chiefly in 
en ea of the want of determination on the part of the 
manulacturers and their workmen to persevere with us to the 
attainment of the proposed results. 

Attwood.—In tee Mr. Charles Attwood took a licence to 
apply the regenerative gas furnace, to the melting of steel upon 
the open in connexion with certain chemical processes 
or mixtures of his own. I supplied the design of a furnace 
which answered the p except that the quality of steel 
produced was not such as Mr. Attwood desired. This circum- 
stance decided him to carry out his process in closed pots heated 


in the same furnace. : 
1863 my friend M. Le Chatelier, Ingénieur 


Le Chatelier.— 
en Chef des Mines, e a process for producing steel from 


cast iron by puddling, and melting the hot puddled blooms in a 
bath of cast iron pre; 
a bed of bauwite of 


in a regenerative gas furnace, upon 
e following composition ; 


in direct | infusible 








Ut bei = 
; » at thei 
and would certainly have accom the desired ‘the 
ee ek ee ee eee 
Sta nesar as ia tcaerd eae eae 
rose to the 3 but 
this was soon rectified by the substitution of a white sand 
bottom. h some carelessness, however, the covering arch 
of the furnace was damaged by excess of atid this slight 
accident, which proved nothing except an “of 
heating power, sufficed to deter the. company on 
to the attainment of that success which was so nearly 
their reach. In the mean time I had granted a licence to 
Messrs. Emile and Pierre Martin, of the Sireuil Works, to melt 


steel, both in pots and open bh, anda 
erected by them, in 1864, which was chiefly intended for a heat- 
ing furnace, but was at the same time constructed of such 
materials (Dinas brick), and in such a form, as to be also ap- 
plicable for melting steel. 

With this furnace, which was really less suitable than those 
previously erected, MM. Martin have succeeded in producing 
cast steel of good quality and of various tempers, and their pro- 
duce was awarded a ae medal at the great French Exhibition 
of last year. MM. Martin have since patented various arrange- 
ments of their own, such as the employment of particular 
Aluxes to cover the surface of the molten metal, the application 
of a separate furnace for heating the iron before charging it into 
the melting furnace, and the employment + brands 
of cast and wrought iron, which may be ‘ul under special 

part of the general 


E 


circumstances, but which form no essential 
solution of the problem. 

Having been so often disappointed by the indifference of manu- 
facturers and the antagonism of their workmen, I determined, 
in 1865, to erect experimental or “ Sample Steelworks” of my 
own at Birmingham, for the of maturing the details of 
these processes, before inviting manufacturers to adopt them. 
The first furnace erected at these works is one for melting the 
higher qualities of steel in closed pots, and containssixteen pots 
of the usual capacity. The second, erected in 1867, is an open 
bath furnace capable of melting a charge of 24 cwt. of steel every 
six hours. Although these works have been carried on under 
every disudvantage, inasmuch as I had to educate a set of men 
capable of managing steel furnaces, the result has been must 
beneficial, in affording me an opportunity of working out the 
details of processes for producing cast steel from scrap iron of 
ordinary quality and also directly from the ore, and in proving 
these results to others. 

(To be continued.) 








Sparks From Locomotive Curmnnys.— Yesterday week 
an action was brought in the Court of Queca’s Bench by a 
Mr. Jones against the Festiniog Tramway Company to re- 


cover compensation for —- caused. to the plaintiff's 
property by reason of sparks which had been blown by the 
wind from the funnel of a locomotive engine used upon the 
defendant’s tramway. The tramway been made under 
the provisions of a special Act of Parliament in the 
year 1832. There was nothing in the Act to show that it 
was intended to use locomotive engines and, in fact, none had 
been used until about three years ago. The action was an 
appeal from the decision of a county court judge who gave 
je ent for the defendants, holding that foe. were autho- 
to use locomotive engines, and. that had used all 
proper precautions to prevent any accident resulting from 
the escape of sparks. itr. Justice lilsckboerm anid shot ib pene 
avery nice point of law; no imputation could be made 
the learned county court j , but he was of opinion 
t the Act did not authorise the use of locomotive engines 
upon the tramway. If, therefore, the defendants chose to 
ae oe ae aes Oo ee il, and must bear; the 
consequences ca y use of such engi al h 
they might have taken all reasonable and ee tania 
Mr. — Lush concurred, and judgment was given for a 
new ‘ 

Royat AcricuntuRaL Socrery.—The arrangements for 
the holding of the annual country show in connexion with 
the society at Leicester during the current month are so far 
completed that nothing remains for the commemoration of 
the event but the arrival of machinery and stock.. The show 
yard, so far as the contractor (Mr. T. Penny, of Taunton) is 
concerned, may be said to be out of his hands. 
four days previous to the appointed time, 
for eaves implements, and already many hundred tons 
have arrived—among the early arrivals being those of Messrs. 
Hunt and Pickering, Leicester; and Messrs. Hill and Smith, 
Brierley-hill, Staffordshire. 

A very New Bzaxr.—tThe table talker in “Once a 
Week” has read a good American of a locomotive and 
vdedie at ae Ce tian -y rex pele in the 
vicinity of New Orleans, agency of caterpillar 
corpses, crushed when i ike Sak nounced peotens 
new. The juicy exudations the murdered grubs so 
lubricated the rails, that the wheels failed to get what 
the caterpillars themselves were cocking: “8 ite.” 
Hence the train stopped. From this, of 
hogany tree” points-a moral. 
dent,” he said, “point to a 
rapidly when necessi i 
would according} gest, 
the application of vessels of oil 
w the driver could. at, will 
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NOTES FROM THE NORTH. Gitteack Quatty, 8. tie vitsiey of Clkaguw, ala expples 4 “EIVERPOOL NOTES. ==>: 

: Cae a quola but tat of he sone usd wbagdug the "an vai yo) avamroon, Wednesday. 
_8 the G Pig Iron Market.— local pig ground itself, now the property o the Universi | The epee nsdn Abpea Seating of 
iron t has not been so animated. and firm for a long | pin4 seams of coals have also been in the shareholders‘ and others Im this'-undertaking-was 
time back as it has been since this day week. Prices have gindstone quatvies, aud Chatnitess eaiploves in ton ildi a ee i j On Saturday, to 
risen from 4d. to 6d. per ton, and instead of 52s. 6d. cash, and rations are supplied with fuel on the most convenient consider the report of the chairman, Mr. D.' Thomas, in re- 
si mae he eee wee ailed a week ago, | *vantageous terms. ‘The University, indeed, appears to have | {tence to the proposed “extension of the:liné tor Ovalle, and 
buyers are now getting cash, and 3d. a month. conde o ery Sctamshé pieibaias Gikessuiine The south, | *eceive a statement from Mr. T. B.. the con- 


last-mentioned prices were given and taken to-day, and a 

business was done at them. On Thursday last, busi- 
ness was done to the extent of about 20,000 tons, at prices 
varying from 52s. 74d. to 62s. 104d. cash, and 53s. a month. 
No. 1 Eiincen, and No.1 Gartsherrie are now quoted, re- 


spectively, at 60s, and 57s. The follow:ag is a statement of 


imports of Middlesboro’ pig iron into Rabat: 
ons. 

For week ending June 27,1868 ... ... 2,105 
“ a June 29, 1867... adn 880 
Total imports till June 27,1868 .. «» 51,851 
June 29, 1867... ew 19,729 


»” ” 





Total increase for 1868... e- 82,122 
The exports from the Scotch ports are still standing at a 
very fair figure in comparison with the exports at the same 
time last year. 

South of Scotland Chamber of Commerce and Technical 
Education.—At a special general meeting of this chamber 
held in Hawick, on Saturday last, Mr» Robert Gill read a 
long report on some of the industrial schools of Belgium, 
Prussia, Saxony, and Austria, which he has lately visited on 
behalf of the chamber, and with a view to giving evidence in 
the interest of the woollen trade of the district before the 
Committee of the House of Commons on scientific in- 
struction. The report gave a minute description of the 
Continental schools, the instruction im in them, and 
their system of government, and pointed out their beneficial 
influence on the manufactures of the countries in which 
they are established. A discussion followed the reading 
of the report as to the best means of egtablishing 
scientific schools in this country, the meeting bemg unani- 
mous in thinking that it was absolutely necessary that 
such institutions be formed to enable the manufacturers of 
Great Britain to compete with those on the Continent. Mr. 
Cathrae, secretary, intimated that he had received notice 
that Mr. Gill would be examined. before the Committee on 
Thursday next (to-morrow). I having been making some 
inquiries in Glasgow, but I cannot learn that any person is 
cited from this city to give evidence before the Committee, 
except Mr. John Mayer, F.C.S., one of the science teachers 
certificated by the Government Department of Science and 
Art. There have been no fewer than five gentlemen examined 
from Manchester, including Professor Roscoe, Alderman 
Rumney, manufacturing chemist, and Mr. Joseph Whitworth. 
It may he sunseanberelt that Mr. B. Samuelson, M.P. for 
Banbury, is the chairman of this committee, 

Prevention of the Fouling of Ships’ Bottoms.—The inven- 
tion of a composition for preventing the- fouling of ships’ 
bottoms, by the growth of sea-weeds and crustacea, made by 
Mr..Francis Cruickshank, a well known Edinburgh t 
painter about two years ago, has now been’ thoroughly and 
successfully tested. It was pretty well tested at the time, so 
satisfactorit , indeed, that it was patented, and the composi- 
tion is now known as the British and Oriental Company’s 
Composition for the Preservation of Ships.. The Valparaiso, 
an iron ship which was coated with the Cruickshank composi- 
tion, has just returned perfectly clean from an éleven months’ 
voyage to the West Coast of Africa. Much sati m has 
—_ expressed. by shipowners, merchants, and others at the 
result 


Aberdeen Harbour Bill.—This bill was before a Select 
Committee of the House of Lords, presided over by the Duke 
of Manchester, on Friday last. e ‘first witness examined 
was Mr. A. Nicol, Lord Provost of Aberdeen, who gave evi- 
dence to show that new graying docks, .shipbuilding-yards, 
and other conveniences were absolutely required for the 
prosperity of the trading interests of Aberdeen, and that from 
a long knowledge of the subject of the harbour ement 
of that city, he could affirm that the bill before the Commit- 
tee would amply secure these objects. The Harbour Com- 
missioners had endeavoured to compromise the matter with 
the proprietors of the salmon fisheries, with the view of 
withtire sin their opposition, but had failed in the.attempt. 
Mr. Hawkshaw, C.E., was next called. He described with 
some minuteness the works proposed to be executed, which 
had been planned by himself. He expressed his opinion that 
they were necessary, and that they would vastly promote the 
shipping and general trading interests of Aberdeen. No 
Witnesses were called for the salmon fisheries, the only oppo- 
nents which the bill had in the House of Commons. 
Committee passed the preamble of the bill, but. refused to 
accept any of the clauses submitted on behalf of the oppo- 
nents, with the exception of one fixing the time for compen- 


sation at five i of ten years. Some account of the pro- 
posed works rag ag be forthcoming. Mr. Abernethy was 
associated with Mr. Hawkshaw in the planning of the works, 


and Mr. Dyce Cay, the resident. harbour engineer, also has 
some creditable connexion with them. . 

The New Buildings for Glasgow. University.—The new 
buildings at Gilmorehill are ing very satisfactory pro- 
gress. Mr. Bradford, the contractor, has apparently quite 
cpononates, the difficulties interpoust a the trades’ union at 

commencement, of the works, an ing fair 4 
and the certainty to deserving men of two oe, thine a 
steady work, has ered round him abundance of hands. 
He has no fewer 700 men at present in his employment, 
of whom 300 are hewers. One is struck, on approaching the 


scene of the operations, by the immense extent of the new 
ifice.. Gilmiorehill House, which ased ta look “very large, 
has been kept s for present use by: the at 


is quite lost to’ view, and reduced to a mete any ee a 


immense blocks of masonry rising round it on 


south, | 
or main front, of the buildings is already well advanced ; the 
east front as well ; and other sides of the buildings are making 
progress. The formal laying of the foundation stone is to 
take place in August, when it is confidently hoped that her 
Majesty will officiate. Certainly any monarch might be 
proud to take part in the foundation of a structure which 
will be a memorial for centuries to come of the learning, 
wealth, and liberality of Scotland, and the scene of no one 
knows what triumphs of genius and civilisation. The new 


spacious edifice—not the equal of it at all in Scotland, if 
indeed anywhere else. Mr. Gilbert Scott, the architect, has 
twice visited the works going on, and is taking a keen interest 
in the completion of his designs. 

New Agricultural Hall in Edinburgh.—The enterprise of 
a private firm has provided Edinburgh with a spacious new 
building intended for the sale of stock. The internal fitti 
are of the most convenient and approved description, and the 
interior, having about 16,000 square feet of surface, can com- 
fortably accommodate 250 cattle and 1800 sheep. The capa- 
bilities of the building have already pointed it out as the 
most suitable place for the next Christmas show of fat stock, 
implements, &c. Messrs. Oliver and Sons are the proprietors, 

the cost approaches 6000/. 








Tue Mont Cenis epg Mi came Bs the usual 
monthy report published by the Italian Government, the 
progress made during the present year at the Mont Cenis 
tunnel has been as follows :— 

















Advancement at 
Bardonneche. Modane. Total 
m. m. Pro 
January ... 54.30 ... we 5190 2. ave 106.20. 
February ... 49. see 47.06 1. oe 96.05 
March ... 49.80 1. «. 6046 ... ... 109.75 
April... .. 46.40 ... ss 62.45 .,. ... 100.86 
Totals ... 199.50 ..... ... 221.85 ... ... 421.35 
The position of the tunnel up to 1st May was as follows :— 
Length Driven. 
metres. 
South end, Bardonneche oo. oe 4084 
North end, Modane ... aa Se 3.344 
Total length driven ... ove 8.268 
Remaining to be driven ove oo 8.952 
Total length of tunnel ove”; ove 13.220 


There now seems to be no doubt that in 1870 the tunnel will 


be opened. 

Tue Brrypist Roure.—The Italian correspondent of the 
Times writes as follows respecting the Brindisi route: “The 
success of the Fell Railway over the Mont Cenis, and the 
tendency shown by a portion of the public to profit by the 
shorter sea route, and go.to Egypt and India by way of 
Brindisi, seems to have awakened the Peninsular and 
Oriental Company to the necessity of doing something in 
that direction if it would not see its interests suffer from. com- 
petition. Already, it is said, that. great company has felt the 
effect of certain rivalries with its traffic. The number of 
passengers by the boats from Brindisi (Adriatic-Oriental 


Com: increases; a good many officers get b 
pan be steamers ; srmeeene prefer ie Seende bean 
because the cooking is gene’ p hetien an botek I think it 
was about three years ago, or probe rather more, that the 
then Minister of Public Works, Mr. Jacini, proposed to 
apply six millions of franes to the improvement of the port 
of Brindisi, to the completion of the railway down to the 
quay, and to the construction and establishment of a lange | 
and good hotel, for all of which purpose that sum wi 
have-amply sufficed. In Brindisi harbour there are 24 ft. of 
water close to the quay, but at a short distance it gets 
shallower, and a large ship cannot swing round. To remed 
this the best avd machines were. to be set to work until 
the harbour should be altogether eligible. The condition 
stipulated by Jacini for the outlay and work was that the 
Peninsular and Oriental Company should undertake to run 
boats between that harbour wn gy amen =< The proposition 
was made in London, through an excellent by a 
gentleman whose name and character alone should have se- 
eured careful consideration of the overture, as they were a 
guarantee for its bond fide nature. The official representa- 
tive of the company, however, seems ily to have re- 
poet the proposal. After waiting a while, Jacini abandoned 
is design in dudgeon.. It. appears, that. since then, the 
Peninsular and Oriental Company have thought better of it, 
and have just applied to the Italian Government for facilities 
to bea to an engineer they are about to. send out to 
inspect the railway from Susa to Brindisi. Oddly enough; the 
application has been in the first instance made through the | 
very person whose overtures to the company found such little, 
favour and prumpt rejection three years ago. The Itali 
Ministers, rejoicing at the prospects of the Indian traffic | 
coming: through their territory—as it assuredly, in the natural 
be saloed, nlttmately inhi do--have tell. pemdand ore | 
i timately must ve i ised ey 
i the foninesse Onental Gon ? 4 


























University of Glasgow will certainly be a most noble and | © 


Italian | lots of 


} at 767., and 150 tons bars. at 


ee eee Railway, who had arrived that 
morning by the Pacific from Chili. iced. ees prntied, 
and stated to the meeting that the recommendation of the 
1 s re as to extending’ the line to Ovalle, which 
par bopeed i Bek cpm aig present mg = a ao 
quite satisfactory iverpool. board, as it is likely not 
only to produce’ a i from mineral traffic, but 


parties to whom it is 
proposed bar oy the work wel, 2 4 bs a ore The 
pro} n at a meeting a paraiso was 
to the effect that the new capital and the present loan capital, 
amounting together ‘to about $800,000, should be united; 
that new shares to the amount of $400,000 should be offered 
to the subscribers in Chili, and then that the ‘matter 
should be referred to Li l to see if the remainder 
could be obtained. If it could not be obtained, the company 
would continne to hold its present loan capital, and merely 
get up what was required to carry out the line. A 
amount has already been subscribed by the Chilian share- 
holders and their fiends, and it is believed that the moiety 
of the $800,000 will be taken up in that country. Mr. 
Garland himself has taken $40,000, and a Mr. Augustine 
Edwards, who is intimately acquainted with the district and 
—__ of the line, has subscribed $50,000, and his brother 
also taken $50,000. The line already made is 60 miles 
in length, including a branch of 4 mi There are no 
engineering difficulties to overcome. The line will be 
continued along a valley on the direct route to Valparaiso, 
which city it must reach in the course of time. It will 
probably join the Santiago and Valparaiso line, and thus 
of the trunk line of the republic. The Coquimbo 





45,000 or 50,000. Some26 miles to the South of Ovalle there 
Tilngeh on agriqniveed disteioh very sigh ermpen whieh bee 
, an ¥ in copper, w 

hardly boos worked at all for want of the means of conveyance. 
Smelting works will be established at Ovalle as soon as the 
pro: line is completed, and probably also between the 
present terminus ane i ry , as is ar known, there 
are very extensive deposits of copper ore, but, of. too poor a 
parca bys bear the cost of conveyance to the coast ; but very 
suitable for smelting on the spot. The Liverpool shareholders 
expressed themselves as quite in favour of the new line, and 
- repared to take their share of the responsibility. The 
Company has, I believe, hitherto paid the ees 
of 9 per cent. The capital; including the loan, is 2,805,000/., 
and the number of shares issued 26,000. 

Mersey Shipping Statistics.—The chief accountant to the 
Mersey Docks and Harbour Board has issued his annual 
comparative statement of the shipping revenues, &c., of the 
port for the year ending the 24th June, by which it appears 
that the to: rates paid on 8479 foreign-going sailing 
vessels of 1,955,004 tons burden was 143,976/., and 74751. on 
4814 sailing vessels coastwise of 411,784 tons burden. The 
rates paid on steam vessels was 26,200/; 7s.‘2d.'on 4120 coast- 
ing steamers of 551,458 tons, and 92;188/. 8s. 5d. on 1350 
foreign going steamers of 1,302,920 tons; 8338/..2s. 4d. was 
paid during the year on 6455 vessels paying harbour dues 
only. F -going vessels. paid’ as dock dues on goods 
inwards 183, ; and outwards 50,7772.; alsoas town dues on 
goods inwards 107,708/.; and outwards 51,3322, 5s. 7d. Coasters _ 

aid as ‘town dues inwards: 19,6641, and outwards 

1,7871. 13s. 7d. The anchorage dues were. 7721 .4s. 2d., 
ving-dock rates, 32,622/.  7s.»; pent ee rents, 

254. 8 4 and dock pe ot poe 12s, 10d. — ber A 
the year’s receipts is: 750,765. against 704,1362. for 1867, 
being an increase of no less than: 46,628/. 

The National Steam Ship , Limited—The direc- 
tors of this company have issued their half-yearly report, and 
declared a dividend of 10 per cent. per annum, being ten 
shillings per share ‘on the ordi shares, and sixpence on 
the preference shares. The profits of the: half-year will also 
enable them to provide for the insurance and depreciation of 
the ships and boilers, besides leaving a large sum for, future 
appropriation. “The debenture debt of the company has now 
been reduced to 90;804/. Shipping conipanies have done ex- 
evedingly well during the past six°months ; but it will be 
prudent for them not-to reckon:too much upon a continuance 
of such prosperity, for emigration is of all trades perhaps the 
most fluctuating and uncertain. 

Copper Trade.—-Messrs. J.. Pitcairn, Campbell, .and 

Co. report that an improvément has taken place, and that a 
fair amount, of ‘business has. been transacted. Some large 
a copper; out of second hands, have been sold, 

and there have been some large speculations in Havte. ~Quo- 
tations are 73/..to 741. for bars ; 76/. to-76/. for ingots; 15s. 
for ores and regulus; and 15s. 6d. for barilla., “ Business 
during the fortnight comprises, ox the spot here, 

365 tons.bars at 731. to 741.; 100° tons ingots at ‘75. ; 400 
tons us at.15s, To arrive at §' a, 160 tons ingots 
731, 10s. To arrivé at Havre, 


The Hardware and, Tron Trades,—There ig tio nitterial 
asthe Herta fet Peles iat i, seis 
i i , and it is manifest that we must 
nited States for orders than upon 
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the Continent. On. the whole, however, matters look tole- 
rably cheerful. 

Northern Ironmasters’ Quarterly Meeting —The iron- 
masters of Cleveland:-and the North of England held their 
meeting “at i on Tuesday. The attendance was 
smaller than at the previous meeting at Middlesboro’, and 
there was but little interest felt i 
of steel from Cleveland iron. Mr. 8 process is still 
regarded as the best, and is likely to hold its own against its 
new rival. 








CELLULAR CONSTRUCTION. 
To tue Eprror oy ENGINEERING. 
Srrz,—In your number for June 12th, you draw attention 

to a mode of construction recently bone by us, and 

“ whilst giving us every credit for a full belief in the origi- 

“ nality of our ideas on the principle of cellular construction,” 
u describe a roof constructed on this ae by Lieutenant 

Fife, at Shikapore, in Upper Sind, as far back as 1851. The 
idea of building with tubes is by no means new, for some ten 
years previous to the adoption of this plan in India, as 
described by you, some bri were thus built, namely, two 
at Mettlach, and a third near Luxemburg, both (at that time) 
in Rhenish Prussia. 

In these cases, one of the ends of each tube is formed of 
the same material as the tube itself; but it does not seem to 
have occurred to any one to form the end, especially the end 
next the weather, in concrete faced with granite, flint, iron 
slag, or any cheap and handy substance, and so make a 
strong, durable, and weatherproof external surface. It is 
this peculiarity that we have patented, not the shape of the 
tube, or the formation of the cell, but the peculiar combina- 
tion of tubes and concrete, in the construction of walls, flues, 
and roofs. Inthe accompanying sketch,; Figs. 1 and 2 are 





SECTIONS 


sections of a tube with one end formed of concrete, and faced 
with pieces of stone to form external face of wall, and the 
other end covered with a burnt clay cap, fixed with cement 
in end-of tubé as base for plastering inside the wall. Figs. 
8 and 4 are modifications of the same materials. 

We believe that our combination possesses great advantages 
over brickwork, and we shall be — > point them out, at 
any time, to you, at a house now being erected with our 
materials at Bickley, Kent. 

Permit us to add that we have the sanction of the Metro- 

litan Board of Works for the erection of a house at Eltham 
in this material. 

We are, Sir, your obedient Servants, 
Page aNpD Strona, 
26, College-hill, Cannon-street, E.C. Architects. 
June 29, 1868. 








MONT CENIS RAILWAY. 
To tHe Eprror or ENGIngeRine. 

Srr,—Referring to your account of the above railway in 
ENGINEERING of last week, would you permit me to state 
that I was employed solely by the Mont Cenis Company to 
design and superintend the construction of their e and 
that their general arrangement, proportions, and the draw- 
ings were prepared by me without consultation, either with 
Mr. Fell or any other gentleman connected with the comvany. 
I, in fact, announced to the Board the arrangements and pro- 
portions I wished to adopt, and these after full discussion 
were accepted. Better engines, I believe, could mow be de- 
signed, but at all events, “ have performed the duty I pro- 
mised, and their commercial value as regards maintenance 
can be determined only by experience. . 

With respect to the value of the central rail system, it ma 
be remarked, that had the observed results during experi- 
mental investigation led the promoters of the Mont Cenis 
Railway to believe that the public service during all seasons 
could be carried on on a more simple plan, they would hardly 
have carried out the more expensive and complicated one. 
Their conclusions may be erroneous, but it is not likely they 
will be induced to change them by any mere expression of 
opinion, and it would be more satisfactory to note the result 
oP actual trial of different systems of traction for mountain 
railways, for which the — Cenis road is now, of all others 
i , the best ada q 
—— Your obedient Servant, 


London, June 30, 1868. A, ALEXANDER. 








Garrarp’s Mowrne Macutnz.—A mowing machine, pre- 
senting several interesting features, has lately made its a 
ce. In ‘Hie matine, wiih fo mantel 
essrs. Turner, of Ipswich, from the design of Mr. G. M. 
Garrard, O-E., the finger bar of this mower is supp rted at 
both ends on hinged arms, and is arranged iounathotaly in 
front of two main wheels in such a manner that the cut 
is uausdl caus Wr es axle, while the whole 
ing and gear is contained between the wheels. Light- 


ness of drought, and perfect adaptability to surfaces however 
uneven, are the objects so’ in this apparatus, anticipations 
which, we ‘Believe, have tangely sealiesd during the 








We give above views of a peculiar kind of chain belting 
(Clissold’s. patent), which is now being manufactured by 
Messrs. James Apperly and Co., of Stroud. This belting is 
com: of iron li of iar shape, coupled by 
each alternate link being formed with sockets, in which 
pieces of hard wood, bevelled at the ends to fit the pulle 
are inserted. As will be seen from the detached ssctlon, ths 
shape of the groove in the pulleys is such that the belt is 
ciyone between the sides, and a good hold obtained. Chain 
belts of this kind have now been in use for several years, 
some of them running at.a speed of 1700 ft. per minute, and 
we believe that they have been found very durable, whilst 
they work smoothly without slip. 








MR. SILLAR’S SEWAGE SYSTEM. 

Tus Tottenham Loeal Board of Health, being restrained by 
an injunction from pouring their sewage unpurified into 
the Lea, have instituted a seriés of experiments with different 
processes, to ascertain which is the most efficient and least 
expensive mode of purifiéation. 


was unsuccessfully tried some time ago the 


— i —- partly due to the inconvenient situation 
o outfall, @ hécessity, therefore, of pumping to a 
considerable distance => 


Higgs’s process of precipitation with lime was also tried for 
a lo ticas, bat seoutted fa 0. gveus loss to Mr. Higgs, and 
was far from satisfactory as regards the quality of the 
effluent water. Since Mr. Higgs death results of the “lime 
process” shave been still worse. outlay being 800/. per year 
for lime, and the residue so worthless that farmers refuse to 
pay its carriage when the board offered to give it them. 

A new — tried about ten days since, seems to promise 
well for p' where it is essential that the liquid portion 
should flow at once into a river. 

This process, which has been introduced by Mr. Sillar, 
consists in cg mn by a chemical compound (the 
formula of which 1s not yet made public), which appears to act 
far more rapidly than either alum or lime, and the 
singular Pee nearly 85 per cent. of the 
a: epee aes 2 im the sewage, and all the phosphasic 
acid. 

The experiments at Tottenham, which were conducted by 
Mr. Wigner, were commenced in a tank holding 5000 gallons. 
The necessary quantity of chemicals, dissolved in about 
6 gallons of water, having been put in, the tank was filled 
with ; the pare sufficient agitation to mix 
the in ts thoroughly. The sewage (a very black sample 
was immediately i and in twenty minutes a sample 
drawn from a tap nearly at the bottom of the tank was so 
clear that filtering to be almost unn - 4700 





Y | gallons of this water was run off, and the tank = 
the 


without removing the sediment, another small addition 
rising agent bei This also was completely 
clarified in less than twenty minutes. This tank having been 
filled and precipitated eight times, the trial was so far 
satisfactory, and the water having been drained closel 
the residue amounted to about i 
mud, with but little smell. This has been dried in the open 
air, and forms about 8 cwt. of manure, much resembling a 
sample of artificial manure in appearance, and containing 
2.37 per cent. of ammonia. 
The analysis of the water shows but little more organic 
impurity than in the Tottenham water supply, and far less 
: t Tottenham. 


than in the river Lea at 
dissolved in 50 gallons of 


& 


P 

86 Ib. of the new com Pn 

water, were used to itate this quantity (nearly 40,000 
The cost is estimated at 18s. per 100,000 





present season. 





CLISSOLD’S CHAIN BELTING. 





























from the proportion of ammonia precipitated, this looks 
reasonable. 126 erent 


The ammonia in the excreta being valued at 8s. 4d. per 
head per annum, and the average flow taken at 26 gallons 


per head or (the actual quantity at Tottenham), we 
shall have in a eae pe ear, giving at 18s. per 
100,000, 1s. 9d. cost of precipitation. 


; 1. per per year as 0 
Again, déducting 15 per cent. of the ammonia which is left 
in the water, we have 7s. 1d. as the value of the manure per 

year ; deducting 1s. 9d. cost of chemicals, we have 
5s. as the difference, which certainly ought to pay all 
labour, wear and tear of plant, cartage, &c., and leave a 


margin. 
It would be premature to assert the success of the 
from these few experi ts, but they are certain sufciently 
promising to j a much more extended trial; and this, 
‘wo unddeieedl, 1s Mbety fo tole shortly in a town where 
the sewage amounts to 3,000,000 gallons per day. 
Abstract of Analyses of Sewage, &c. 
Me. Sillats Proce 9? 5 
ArcTage Water trom Teena 
» Sewage. ‘ 





oe pei eo ee 
Organic matter... ... 109.20 14.62 11.31 
Ammonia = ae ote — 584 o«~ 
Phosphoric aci eve .23 ans woe 
Common Salt ... .. 57.10 57.51 9.21 
wae = 90.86 oe mS 
Manure or Sewage Residue. 
Water eco oes ons ase 4.45 
Organic matter containing ammonia, 2.37 20.05 
a aa ove ee 5.33 
Sulph lime ... ove eve eco 1.67 
Silica, alumina, and various salts ab 68.50 
100.00 


:G. W. Wiewsr, Analytical Chemist. 








A Fearrun ayp Worpsrrut Macurnz.—A somewhat 
ludicrous case was brought up for a hearing before Vice- 
Chancellor Sir R. Malins last week. This was a case of 
mutual annoyance between the occupants of adjoining houses 
in the neighbourhood of Kilburn. The plainti , Mr. Simpson, 
was of a musical turn of mind, and was in the habit of in- 
Ss at what the defendant, Mr. Campbell, con- 
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UPPER STATE-RQOM SALOON OF THE STEAMBOAT “DANIEL DREW.” 

















Forry-rour years before the opening of the railroad 
between New York and Albany, steam navigation was in- | 
augurated by Robert Fulton on the Hudson river, and 
during that time a monopoly was held for the earriage of 
freight and passengers, by the various steamboat companies | 
that came into existence with increasing traffic between the | 
state capital and all the intermediate towns situate on the | 
Hudson and New York. In 1851, when the railroad to | 
Albany was completed, fierce competition arose betwixt it 
and the nger boats, and as the former reduced the rates 
for travelling, increased its speed, and improved its rollin 
stock, the latter added to the magnificence of its vessels, an 
the luxuriousness of their equipment, until at the present 
time they vie even with the celebrated Sound steamers, of 
which the Bristol is the most sumptuous. We illustrate above 
the interior of the upper saloon of the Daniel Drew, a repre- 
sentative boat of the line running larly on the Hudson 
between Albany and New York, a distance of 160 miles. 
The view is taken from the upper floor of the saloon looking 
forward, and conveys a good idea, not only of this particular 
line of vessels, but of the American type of passenger boats 
generally. Forthough in appearance and design these differ 

tly ent the Western and Southern river steamers and 
| agama lake craft, again from the Sound boats, and 
the passenger vessels coasting from San Francisco to Panama 
andon Western shore to New York, still the idea 
of magnificence of saloon, and thorough comfort in state 
roomé, is alwaysthe same. Undeniably this luxury is obtained 
at the expense of seaworthiness in ocean boats, and ngers 
incur a great risk from fire in vessels housed with dry inflam- 





mable timber, a risk sometimes fearfully realised, as in the | 


ease of the Sea Bird on Lake Michigan last April, and in 
the destruction of one of the finest of the Star line in the 
Pacific some two years ago. But setting aside this danger, 
which, after all, confers only a greater zest to travel, there is 
more comfort and pleasure to be obtained in an American 
steamer than, in any other craft in the world. In the Daniel 
Drew the main deck saloon is a spacious apartment hand- 
somely furnished, with a clear omen | to the arched roof 
above the upper deck and state-rooms leading off on each side 
in the usual plan. A wide staircase gives on to the higher 
level, which forms an agreeable lounging place, and from 
which access to the upper tier of state-rooms is obtained. 
Handsome chandeliers hang from the roof, and;a row of 
heavy Corinthian columns are spaced, with very doubtful 
taste, down the whole length of the saloon. The appointments 
and general arrangements on board these boats are excellent 
throughout ; and during those months when the Hudson 
river is open for traffic, they are always crowded with pas- 
sengers who are conveyed at very moderate rates, and well 
provided for at the libefal table-a’hétes which are amongst 
the “ institutions” of American passenger river boats. 


A STEAM YACHT RACE IN THE 
MEDITERRANEAN, 

A CORRESPONDENT sends us the following account of an 
exciting scratch race in the Mediterranean, between the 
Viceroy’s favourite yacht the Mahroussé and Prince Napo- 
leon’s yacht the Jerome Napoléon: 

The Mahroussé had been lying at Malta some time getting 
a new piston fitted. A few days before she was ready for 


sea the French yacht came into Malta for coal or otherwise. 

French captain hearing the Mahroussé, when ready, 
was bound for Constantinople, sent a challenge to his Excel- 
lency Kassim Pasha to race the yacht Jerome Napoléon 
against the yacht Mahroussé. This challenge his Excellency 
politely refused, not pag bos steam up since the new 
piston had been fitted, and being advised by the chief engi- 


neer, Jackson Bey, to go slow for a time to see that all was ° 


right, and also because he wished to go half boiler power in 
order to save coal. The French captain is reported to have 
waited two days, until the Mahroussé was ready, and must 
have been on the look out for her lighting up, for about 
6.30 p.m. on the 18th of June both yachts left the grand 
harbour. The Mahroussé was not at half speed, but the 
French vessel came outat full speed,and, much against fair pla: 
under the circumstances, crossed the bows of the Mahro 

The yachts kept company for fourteen hours. Kassim Pasha 
at last signalled the French captain, challenging him to test 
fairly the speed of the two yachts, and gave the French captain 
his own time to prepare. About an hour afterwards up went 
the signal from the Jerome Napoléon, which was then 800 yards 
shad ; off went both vessels like something mad, and in 
twenty minutes the Mahroussé was side by side with her 
opponent. Now came the struggle for crossing the bows: 
a few minutes solved the question, the Mahroussé crossin 
the bows of her antagonist three times, and then went ahead 
fora mile. Kassim Pasha immediately gave the order to 
Jackson Bey to reduce at once to half-boiler power again, as 
no doubt the French captain was quite satisfied that ha bed 
wasted his time very much ind by waiting two days to 
get his owner’s fast yacht beaten.—Levant Herald. 
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- in each instance is that’ due to the reaction of the 
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THE STRENGTH OF BEAMS.—No. XIX. 


On tHe Transverse Strenctu or Sreet Rats 
AND OTHER Anatocous Bzams. 


train... Senos over . nae pital 
with that at the centre must be invariably 
o that which would take place at the centre of 
epen ie of equal span and similar 
Hare is, ‘therefore limited’ ond 
proportions...in» whi 

Own, gross amount will be sust&ined by they anna 
central. .and end ms of the. girder, Two 
elements are involved in this ao panel, 


the distribution of “ Joad and the¥ 


wn; the load 


» continuous girder is there performed by the wheels of 

the, rolling, stock, rails are of uniform section, 
eam will, consequently, be con- 
tant throughout. A few simple considerations, will 
maximum bending moment exerted by the given loads 
in each case. 

In.a series of continuous spans equally loaded, no 
matter whether that load.be great or small, vertical 
lines drawn on the webs of the beams oyer the piers 
will, obviously, always remain vertical, and parallel to 
each other. Such beingthe case it followsthat—neglect- 
ing the infinitesimal correction due to the deflection of 
the beam—the length of any fibre in the beam, will 
be constant under every degree of strain, and be equal 
to the distange apart,.of the piers, centre to centre, 

to this, that the total 
fibre must be equal to 
fension'‘on the same. That. is. to. 


snes ne get 


ae of ant of compan on on 


yen 80 ression 


tes 
[ene Temaining ; gh cy 
iv’ UNow, taking the firstigase a site A csiuhion, that-with | manner 
bee nthe: wheel ‘over'e . 28) we have the meamenty 
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(m) at the centre of the independent span, and we have 
also the moment at any other .point,, since it. will be 
ayer to the width of the: triangle at that point. 

Ve know, again, that in this continuous beam, the 
moment over the pier, together with that at the centre 
must be equal to m; hence, in order to obtain a 
diagram representing the proportional amount of com- 
pression aud extension occurring on each fibre in 
terms of that taking place in an independent.beam, 
we baye only to draw'a line parallel to @ 4, atsuch a 
heigi:t that the amount of compression, or extension, 
as. the case may be, represented by the area of the 
triangles ahove that line, may be equal to.the amount. 


“Vi the 
; singe it is only. frds of 


triangle below the line. To comply with this condi- 
tion it is obvious the - must : through the 


ie Wc i pet unr hese whe 
as well as at the intermediate ones! At the former; 
point the top table of the rail will be in compressiqn,, 
and at the latter in tension 
Pcl with the investigation of » the: 
problem, when the er ripen test 
peveirabis oe eaertcoeens a pair of. 
ees cf apie ns bei 28) 


sg asia sahpotaccthe-aroqs of the hele 
oad, i) le areas 
portiots above rei 
ensile and compaeibeatiai, t required 
to be asvertained is the-value of :zythe moment-at.thes 
centre of*the continuows ‘rail, imterms. of the known 
moment # at the centre‘of the inde; trail. 
This'may be readily @édaced: from the di } for, 
the area Being necessutily equalyiwer have 1—2)i= 
224-2"; hence, z=}, that is toway, the strain at they 
cefitre of ‘the continuous rail—from sleeper to sleeper 
—will be 9th that ocortring ‘atithe tentie of the in- 
dependént rail, and, of course, the'strain at the wheel 
of "he engitie, ‘taking the place’ofthe'pier in ordinary 
construetrotis, will be the remaining 3ths. Inthvis} 
instance thé maximum bending moment will-be equal 
to the weight*on''a driving-wheel multiplied by yy of 
the distance ofthe wheel céntres, or one-half greater’ 
than it'was*when the wli€el Was over a sleeper.’ With 


amonnts of 


9 ore -X3 60.75. 


‘One ‘abe case : are to be scsi the |, 
ae Tongitudinal sleeper road. 


‘acs 


peda! bea distributed load, the diagram 
zt be portion 
the pie 0 f which at any 


“the line must ‘be equal;} 11.4 
rtional at 


the 9- tons “whéel“and 6 ft. centres, the value -will be ; 


Btiow of the ballast ope: ates in thesame |: 


ara 


sequently, the maximum strain per square inch on the 
nietal of : ay in tons’ per square inch, may be esti- 


tomer ad = ont Pn 65 ing deat, 
pitss.o+ Sexbain £117; ind, since the maxityum 
strain in tous pee ua inch on the metal has:been 
show to be aanal:tosr, it wil.im, thin instance, ‘be 
60 


eh iee gti 


tons payee ina: 
Mab the. rail on transverse .slee the. 
of M for,te is 114 iaeoseandireen, 


com toils per square inch. ~The rail, as ‘Taid 


with. drilled pelegigywil be liable to an. increased strain 
to some, 6. tons bare ic 
a all aivedivhan, closely the strength 
‘of. permanent way, atrived.at by a strictly tentative 
process, approximates to. that of other engineering 
structures. There tobe some capri virtue 
in a strain of 5 tons peg, sqdareinch.on wrought iron, 
sinee, whether the. a bea Britannia-bridge, a 
steam boiler, or a simple railythe force the metal.has 
to ‘sustain never varies‘niuch from thatdegree ofsin- 
taselay ~~ fact Should not be. doy when ¢on- 
sl tions of economy are prom ng the engineer to 
adopt too light a sentintapt il rail, for it as evident that 
thiswould not. be daneswithout rendering the metal 
liable tora strain mh ya tthaw-that which practiculsex- 
wren of a varied distinctly eye out asthe 
rae een of its resistance. » re B. he 
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the strain at the same place. .As ; 
, the shaded ns above aiid below. the linemmust mores 
equal. Here , Since the area of a parabola is reds | 


that of the oualaaual rectangle, we have 7x 9g. 
i= 2+ (Gex4/%), aud by inspection, we obtain} 


=). 
“Ree maximum endiligs moment will, therefore; as 
previous ‘case, ' take @fect under the whett: 
the engine ; but- it v4 be rather smaller in amouiéjpie 
igs wil be eal theme | 
to 
on the wheel multi yeaters 
reentres ; ‘and in ib factiondee case egret rao 


2 tons x72 in. 54, a 


a 


tt pe 


AE 
the’ beaing calculations, the maximum bending’ 
moment a transverse sleeper road and a longitudinal 
sleeper one should respectively be calculated to resist, 
will be as follows: 

Weight on driving wheel x 3 x wheel centres, or for 
9 ton wheel and 72 in. centres, m= 60.75. 

Weight on driving wheel xX 7; X whéel centres, or for 
9 ton wheel and 72 in. centres, m= 54, 

The reduction in the case of the longitudinal con- 
tinuous bearing is, therefore, comparatively insignifi- 
cant. Itclearly marks the limit of the reduction in 
the weight of rail which could be effected by placing 
the cross sleepers closer_together; since it is | obetoke 
if they were even touchipg each other, the road. would 
still be under the same ‘conditions as a! continuous 
bearing one. 

It has been shown that tle maximum strain in tons 
per square inch, occurring on, beam, is equal to the 
moment of the ‘bending stress divided by the moment 


of resistance of the cross‘settion; that is F=7- Under 
the heavy traflic,. to which, most railways are now 


linble, and under all. contingencies of working, the 
vulue of m has been ascertained «to range from. 50 to 





of. the tension, or compression, represented by the’ 
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To ture EpITor oF Rpaaeaenes. 

Srr,—I wish much to know, what distance articulate 
sounds, say words, can be conveyed, perfect, *y the agency 
of acoustic tubes, also the best conformation ani material for 
such tubes, and the diameter of same. 

If articulate sounds can be conveyed a peg feenre 
through acoustic ‘tubes, it would ‘seem that electric 
magnet agency, in many cases, be’ rendered “un- 

Now in the o ces where thi Miers sin sa aad 
commuieation i is held from the counting-house to the 
the building, and to the bottom of the premises gn the 
of ‘the , & distance of 250 ft., out any tible 
diminution of distinct m Now how tar would’ this 
action extend ? No ‘doubt the sound is this’ cénvéyed, take 
the word , action and teaction. How far would this 
travel arti ately ?~ The word why is t ey perfect as faras 
these tubes* extend. How far would. it (the thus 
travel? The fact ven, query the distance it woul { reagh 
a ty ve pecs 
widhs abi to Late the Soest Why? Geli debit Co toed 
of clear water, a very great depth, eve ‘a’ pebble at the 
bottom, and cannot seé through a piece of ground, or 
can why ay a plate glass an 
inch thick, or much more. want the causes of re’ on 
and refraction | somewhat oe nena ~C, 


o ‘ime tin, he become imperfeet, small 
hate dood rate ewe Serer yet they 


even tissue paper, although 








60 for any deseription of - permanent way; con- 


still act very tolerabiy—but not so well as when first and up. 
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CANADIAN ENGINEERING, 
To tnx Eprror or ENGINEERING.“ °° 

Sm,—My previous letters have been intended to 
indieate what has been already done, and what is 
really required to form an effective route for a line of 

and powerful steamers to ply between the ports 
of Britain and Europe generally on the one hand, and 
Thunder Bay on Lake Superior, on the other hand. 

I will now endeavour to follow up the accomplish- 
ment of such a valuable and important navigation to 
its natural and legitimate results, the speedy settle- 
ment and-ocenpation of Central North America, now 
in the occupation of the Hudson Bay Company, and 
the opening of a continuous line of communication to 
the Pacific Ocean, through British Territory, which, 
from its geographical position and natural advantages, 
will afford the shortest and cheapest route for the im- 
mense traffic carriéd on between Europe and Asiatic 
countries, having a population of five hundred millions. 

It has been already stated that this bay is situated 
on‘the Western confines of.the Province of Ontario, 
very nearly in the centre of the Continent of North 
America, and 600 ft. above the level of the sea. 

Westward of Thunder Bay navigation is. inter- 
rupted by the sudden elevation of the ground, which 
rises about 900 ft. in.a distance of eighty miles, or toa 
height, of about 1500 ft. above the level of the sea. 
This plateau forms the most im t watershed of 
this Gecko, and from its table lands the drainage 
is northward by the Severn and Nelson rivers to 
Hudson Bay; eastward, by the Great Lakes and the 
St. Lawrence to the Atlantic; and southward, by the 
Mississippi to the Gulf of Mexico. 

As already stated, 80 miles brings us to the summit of 
this plateau, from which there is a regular descent for 
about 300 miles, when we arrive at Lake Winnepeg, 
an important sheet of water 260 miles long, 35 miles 
wide, and 628 ft. above the level of the sea. Eventually 
the distance from Thunder Bay to the head of this 
lake, say, with its detours, 430. miles, will no doubt 
be traversed by railways, but in the inauguration of 
a route through this portion of the country, it is 
believed that about one-half of railway, and the other 
half ofimproved river and lake navigation would be the 
most desirable. From Fort Garry, near the head of Lake 
Winnepeg, stretching out to the south, the west, and 
the north, is the vast prairie and park-like region of 
country: to whieh allusion was made in my last. It 
is here, that..Blodgett, the American: climatologist, 
points: out 500,000.square miles of country, fit to 
produce everything for which the temperate zone is 
noted; and it is of this region that Lord Selkirk (from 
personal, knowledge) declared, more than sixty years 
ago, its capability of sustaining a population of thirty 
million of souls... This. extensive region drained by 
the Red river of the ‘North, the Assiniboiue, and the 
two branches of the Saskatchewan, is so gently 
undulating in its topography, and so free from,bush, 
that it may be traversed in summer time, for hundreds 
of miles, by wheel. carriages without any -previous 
road maki ir; George Simpson and a large party, 
i sandJdoaded carts, having traversed 

thirteen days. 

From Fort Gaesy to Acton House, near the foot of 
the Rocky Mountains, a distance of 1000 miles, a con- 
tinuous steam navigation may be had through Luke 
Winnepeg and the Saskatchewan river, equal, if not 
superior, to that of the Danube ; and if the route sug- 
gested by Mr. Hind (in his report on the Red river 
expedition), a the Assiniboine river and the 
valley of Qu’Appelle river, to the elbow of the south 
branch of the Saskatchewan, be found practicable, the 
distance may be reduced to less than 800 miles, 

From Acton House would commence another line 
of railway, crossing the Rocky Mountains, by~ the 
Yellow-head pass, the lowest at present known, and 
which has been estimated at not-more than 4700 ft. 
above the level of the sea. Now it has been alread 
said that Lake Winnepeg is 628 ft. above the sea level, 
and it is estimated that, in tue 900 miles of river navi- 
gation, there would bea rise of at least 1600ft.; so 
that the rise to the summit of the , from the com- 
mencement of the railway, would scarcely exceed 
2600 ft., which would be spread over a space of about 
50 miles, and make an aggregate grade not at all un- 
favourable. Even this, it is contended, may be mate- 
rially ameliorated by a tunnel at the sammit, which, it 
is further stated, would neither be long nor difficult. 
From the summit, a descending grade of about 50 
miles, with a considerably steeper pitch, would lead to 
the valley. of the Fraser river, following which, for 
about 300 miles, would terminate the railway, at or near 






its mouth, in the Straits of Fuca, on the Pacific shore, 


No work has been laid before the public for many 
years of greater importance to British interests than 
this. It is caloulated alike to benefit the poor and the 
rich, the artisan and the capitalist, the manufacturer, 
the shipowner, and thé” merch: While thousaids 
upon thousands of pounds have been squandered in 
fruitless attempts to find a north-west passage to the 


passage, has been held as ahunting ground by a mono- 
poly of merchant adventurers, whose policy has been 
alike adverse to freedom of trade and the colonisation 
of the country. With the transfer of this vast terri- 
tory to the Dominion of Canada, it is to be hoped that 
a new policy will be inaugurated; and if the present 
position of the finances of the Government of the Do- 
minion does not warrant it in extending aid from its 
own pecuniary resources, it appears ny & @ case to 
which the Imperial Parliament might justly afford 
countenance and aid. ‘There can be no doubt that an 
offer of 5 per cent. interest upon the cost of the works 
during construction, guaranteed by the Imperial ex- 
chequer, would at once secure the subscription of the 
necessary capital for the construction of the works, the 
ultimate payment of the amount being arranged by the 
Dominion and the Imperial Governments beforehand. 

It is further believed that if the Governments are 
not disposed to enter into pecuniary engagements in 
the manner suggested, a liberal grant of the wild 
lands of the public domain would have the effect of 
securing the execution of the works. A grantsimilar 
in extent to that made by the Government of the 
United States for the Pacific Railway, now in progress 
of construction, is worthy of serious consideration. 
This land, worth nothing while unoccupied and shut 
out from the world for want of avenues of communi- 
cation, could, with these avenues constructed, he made 
the means of vast national wealth and importance. 
Is it, then, too much to ask that a tithe of it should 
be. devoted to secure so desirable a result? For, Jet 
it be recollected that if such grant were made the 
land would neither be carried off nor alienated, and 
could only be made of value to the grantees through 
the means that would, at the same time, ensure a 
much larger benefit to the nation at large. 

The following Table shows the relative distances 
from the English Channel to various Pacific and 
Asiatic points of importance by this and competing 
routes through this Continent: 














From the English! Via Canadian! "é4 New York! via Isthmus 
Channel to | Route. Railway, of Panama. 
| Miles. Miles. Miles. 
Sandwich Islands | 8,025 9,175 10,700 
Tapan .. sve one) 10.125 12,800 14,750 
Amoor River _...| 9,750 13,700 14,400 
Shanghai «| 11.760 14.000 16,300 
Canton...’ ... «| 12,150 14.550 16,850 
Queensland... ...) 12,700 13,700 14,400 
New Zealand ...| 12,700 13,500 12,800 





I will now glance at some of the estimates, which 
seem to me to warrant any reasonable outlay for such 
a route as this. For amount.of traffic, I beg to ac- 
knowledge myself indebted to the paper by Dr. Cullen, 
recently read before the Society of Ciyil. Engineers 
ia London. That paper gives reasonable grounds for 
placing the commerce between Atlantic and Pacific 
ports at 8,000,000 of tons per annum. I will assume 
that one-fifth of this amount may come by this route,. 
and we shall then see that the receipts herefrom 
would be enormous, and by comparing the costs of 
transport with those of any other proposed route, we 
shall also find that an immense saviig would be 
effected. In making these estimates, Ls' 
myself to the English channel iu Europe, and to Can- 
ton in Asia, so as to limit my remarks to a reasonable 
compass: rs ‘ 

Cc. 


From Liverpool to Quebee, Atlantic voyage, on which 
provision never need be made for more than ten 
days’ fuel, say, 2500-miles at 8% mills per ton per 


mi ie,” fee er eer 
From Quebec to Thunder Bay, on Lake Superior, river, 
canal, and lake navigation, including tolls, 1100 
miles at 5 mills per ton per mile <a 
From Thunder Bay to)Fort Garry Railway, 430 miles 
at 3 cents per tom per mile ond oes ooo 
From Fort Garry to foot of Rocky Mountains, by im- 
proved river, including tolls, 900 miles at 5 mills 


per ton per mile ... ose cog eae ene 
From eastern foot of Rocky Mountains to mouth of 
A — Pes the panos Railway 420 ape, 
allowing for defour at 3 cents per ton per mile ... 

r River to Casten Pacific Ocean 


8 75 


5 50 
12 90 


4 50 


12 60 


Asiatic seats of commerce, this, the true north-west} 


Let us now estimate the cost of the same amount 
of freight passing through the United States by the 
Pacific Railway im course of formation, and which 
will probably be completed within from two to three 


years. 
‘ oe Sc. 
From Liverpool to New York (Atlantic), 3000 miles 
at 4 mills per ton per mile ose -| | iene sean” SD OO 
From New York to Pacific port by railway 3500 miles 
at 3 cents per ton per mile coo. gee” “ee 106.00 
From Pacific port to Canton, (Pacific), 8050 miles, at 
5 mills per ton per mile ... 9 4. ase wwe 40 25 


Estimated total charge per ton so» $157 25 

Say, then, 1,600,000 tons st $157 25c. = $251,600,000. 

If then we deduct from this amount what has been 
estimated as the cost by the route through British 
America, we find that there would be an annual saving 
of 126,400,000 dols. over the New York route. 

It may, however, be‘objected that it is unfair to 
make a comparison with the United States route, as 
there is a prospect of the Panama or Darien Isthmus 
Canal being constructed, and thrown open to the 
world at reasonable rates of toll. Let us then examine 
the probable costs on this proposed line. 


From Liverpool to Caledonia Bay (Atlantic) 5600 


miles at 5 mills per ton per mile ... 28.00 
Passage of Isthmus Canal and rivers, say... ase 4 
From Gulf cf Panama to Canton (Pacific), 11,650 

miles at 6 mills per ton per mile... ove w. ~—69 30 





Estimated total cost per ton ... --- $101 

Say, then, 1,600,000 tons at $101 30c.—$162,080,000. 
Being an excess of 36,880,000 dols. over the Canadian 
line, besides the disadvantage of having to pass a large 
portion of the distance in a tropical climaté, which 
must necessarily be injurious to many of the products 
carried, and expose the steamers to the hurricanes and 
tornadoes to which those latitudes are subject, while 
the Canadian line would lie wholly within the tem- 

perate zone..- 

I now proceed to make some comparisons in regard 
to time occupied on the aforementioned several routes. 


Canadian Line. 
dys. hrs. 


2500 miles, Liverpool to Quebec, at 10 miles per hour 10 10 
Quebec to Thunder Bay, 1100 miles, at 9 miles perhour 5 5 





Extra time passing locks. &&. ..; eos pee at 1 
Thunder Bay to Fort Garry, 430 miles railway at 20 
miles per hour ©... se al bee «- «0 215 
Fort Garry to foot of Rocky Mountains, 900 miles at 
9 miles per hour ... ons soe soot: Tien, 4 4 
Extra time passing locks, &. ... ose oes ris -9 
From Rocky Mountains to Pacific, 420 miles railway 
at 20 miles per hour Sc ve’ |, wap ae Oe 
Days «» 24 135 
dys. hrs, 
Total from Liverpool to Straits of Fuca onthe Pacific 
—Carree Forward .05 © cco: cee bee, eee, OA BG 
From Straits of Fuca to Canton 6800 miles at 10 
miles per hour _... ove ove bee «. 28 18 
Allow time for changing cargoes 4 165 
Days ees «. 58 0 
Say from Liverpool to Canton 58 days. 
-- Vid New York. dvs. hrs. 
8000 miles from Liverpool to New York at 10 miles per 
our @se0h4 eee eee eee dee ooo | 12.8 
3600 miles from New York to Pacifie Port at 20 miles 
per hour ©... ong eee eee i. oct a a 
8050 miles from Pacific Port to Canton at 10 miles per 
our one oo ese eee deo -. 33 13 
Allow for changing cargoes and coaling Io 3 16 


Deys .m ... 57 0 
days, being only one day less than aitthatted time by 


Say 57 
Canadian line, although at more than double the cost.” 


Vig Isthmus of Darien hrs. 


ati dys. 
5600 miles from Liverpool to Caledonia Bay at 10miles ~ 


por howhree Ad tees. S000 23 8 
Allow for passing Isthmus Canal, &c. oe ond} kA 
11,550 miles from: Isthmus. to Canal at 10 miles per 

hour a oo se eve eee oo 48 & 
Allow for time lost at coaling stations 21 


_ 


” Days — a. aw . @ 
Being 18 days longer than vid New York, and 17 days 
longer than vid Canada. ' 

These statements, I think, bear out what I have b»- 
fore said, that the reeeipts would be sufficient to 
warrant any reasonable amount being expended to 
secure this route. Ata future time I may return to 
this subject ; in the meantime 

I am, Sir, yours abetiontly, 


Toronto, May 13, 1868. 


** 








A Tetzerarn Capiz From France to America —A 





From mouth of e 3 ; 
couling at aps or some other suitable place), 
miles-at-0 mills per ton per mile ©...) 34 00 





and thus — a route for the European and Asiatic 
rough British territory. 


commerce t 
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a 
- ae 


concession for the privilege of laying a telegraphic cable 
Ce ee een Gn ee eke last, ad- 


E ted total charge perton | ... $78 25) judicated to Baron Emile d’Erlanger and Mr. Julius Reuter 
Say, then, 1,600,000 tons at $78 Qbe. = $125,200, 5 | ‘or 20 years by the French Gepettinent. 
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"BRIDGE OVER THE RIVER THAMES; GREAT WESTERN RAILWAY OF CANADA. 


MR. GEORGE LOWE REID, ENGINEER, 


(for Dessription, see hh 22.) 
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ANNEXED are detailed particulars of experiments with 
seventeen cast-iron guns, enlar; in the bore, and lined ; 
together with sections of most of the guns referred to in the 


report. 

68-Pounder Converted into 9 in. Rifle (See Fig. 12).— 
Completed the first proof series with a charge of 16 Ib., and 
=— increasing in weight every 10th round, from one 

t upto 10. It ultimately burst with a charge of 32Ib., 
and a cylinder weighing 204 Ib., but not in a way which in- 
dicated a deficiency of longitudinal strength. 

68-Pounder Converted into 7 in. Rifle (See Fig. 3).—This 

has been twice lined. The first time in 1863 with a 
ouble tube, of which the inner portion was composed of steel 
tempered in oil, the outer of coiled iron. The steel tube split 
pom caper oe in proof and was cut out. It was re-lined with a 
double coiled tube of Thorneycroft’s iron in 1866. It blew 
the breech out after 136 rounds, of which 83 were with the 
full battering charge of a wrought-iron 7-ton gun ; but the 
tube being entire was taken out, plugged again, and inserted 
in another gun, in which it was enlarged to a calibre of 8in., 
and remained serviceable after the test stated under that 
number. 

10 in. Smoothbore Converted into 6.5 in. Rifle (See Fig. 13). 
—Burst after a proof series, with a charge of 161b., and 
cylinders increasing by the weight of one shot every 1 (th 
round. The cylinder with which it burst weighed 599 Ib. 

68-Pounder Converted into 7in. Rifle (See Fig. 2 and 
Fig. 4).—This has been twice lined. The first time with 
a double tube of coiled iron, with which were fired 800 rounds 
as follows: 

With charge, 12b., shells, 100 Ib. ... ... 20 
ee 16 Ib. 


» 100Ib.... ... 740 
°. ~ 30. ., 100... . @ 
800 


It received a new “ A” tube in 1865, and blew the breech out 
at the 108rd round, of which 53 were with a full battering 
c of a 7in. ; neither this gun, nor the 9in. rifle 
(Fig. 12) had their Ereech closed in the manner Major Palliser 
approves. The tube was taken out, and has been since in- 
serted in a cast-iron 10in.gun. The committee are informed 
by Major Palliser that this gun has been proved at Elswick 
with two rounds 30Ib. charge, and 180 Ib. cylinders, and is 
to all appearance uninjured. : 
Three of these were guns which had been condemned in 
their original state for fissures in the cast iron round the 
vent. 

10 in. Smoothbore Converted into 8 in. Rifle (See Fig. 6). 
—The interior of this , as mentioned above, is the same 
tube as was previously in No. 220, in which it fired 136 
battering charges. It has since fired 77 rounds with shells of 
180 Ib. and rot peng from 12 Ib: to 30 Ib.; 50 rounds 
with shells of 180 Ib. and charges of 301b.; 35 rounds with 
shells of 120 Ib. and charges of 221b. In five of the rounds 
with 22 Ib. c s air spaces of from 10 in. to 50 in. were 
—— ly left betweeii the cartridge and the shell, and four 
shells containing 12} Ib. bursters, were intentionally burst in 
the bore without any serious effects. 

82-Pounder Converted into 6.3 in. Rifle (See Fig. 1.)— 
This gun was rejected at proof for certain apparent defects. 
It was voluntarily offered afterwards by Major Palliser for a 
trial of endurance. It endured 25 rounds with cylinders of 


50 lb., and charge ing every fifth round by 5lb. ata 
time from 10 Ibe to 801b.; 26 rounds with cylinders of 100 Ib., 
charges as befere ; 20 rounds with cyli of 1601b.- In 
addition to these rounds, which. formed a series, it has fired 


40 other rounds, viz., 6 with 101b. charges and shells of 
b., 25 rounds with 16 |b. 2 
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pw ‘ly left between the cartridge and the shot, and five 
shells, containing 44 Ib. bursters, were intentionally burst in 
the bore without any serious effects; the gun was loaded 
afterwards without difficulty. When this gun burst it was 
firing a cylinder of 150 1b. with 301b. of powder. The nature 
of the burst did not indicate deficiency of longitudinal 
strength ; it split externally, but did not go to pieces. 

68-Pounder Converted into 7 in. Rifle—Palliser lined gun 
has fired 134 rounds, of which 121 have been with full 
battering charges of 22 1b. and shot of 115Ib. It does not 
exhibit any dekseney of longitudinal strength. 

68-Pounder Converted inte 8 in. ge alliser lined gun 
has fired 80 rounds with charges of 30 Ib. and shot of 120 Ib., 
being more than the original proof charge of the cast-iron 
gun with the wi ‘two shot. It does not exhibit any 
Sofciency.. of inal strength; in fact several of the 
examples here quoted, instead of proving weakness, proved 
extraordinary strength, 

32-P, Converted into 6.28 in. Rifle—This gun is one 
of 20 ordered by the Government of Victoria, New South 
Wales, for the armament of the “Nelson” blockship. It was 
issued to the committee for the determination of range 
tables, and has fired 74 rounds, viz. : 

Charge, 161b.; shell, 86 Ib. 24 
9” Sib. ,, 64]b. 50 

Two of the guns last lined have been tested with charges 
double their proposed service charge without any symptom 
of failure, viz. : 

32-Pounder Converted into 5.72 in. Rifle (See Fig. 10).— 





50 rounds, charge 141b.; shell 641b. 50 rounds, charge ;jth 
6.4 1b. ; shell 6hib. 


Fila. 


VMI EEE y 


cast-iron ordnance now on hand, the Select Committee draw 
sufficiently favourable infe from the experiments just 
detailed, and from the evidence of Sir William 

and Major Palliser himself. But they do not suggest their 
adoption forimportant home coast or harbourdefences, noreven 
for fortresses of the first magnitude abroad, but only for minor 
places of defence, all of which can never be ras want 
with wrought-iron rifled ordnance, but which at same 





time 

bores. It isfor such positions, therefore, that Major Palliser’s 
gue are at oe t destined, and ——e has gehen 
or garrison defence guns are required to effici 

i orice Seas os pose 


besides which they can always be relieved 
With field and siege ordnance the case is ve 


one object of attack, and endurance is the first essent 
this class of ordnance. 

The Committee recommend the following natures of cast- 
iron guns as specially suitable for conversion, viz. : 

68-pounders of 95 ewt., and 10in. guns of 84cwt. These 
are to be converted into 7 in. guns, employing a 14 Ib. charge, 
the same as the 64 and 7 ton gun, but with a smaller batter- 
ing charge. 

Bin. 65 cwt. to be converted into 6.3in. rifles with 3th 
charges. 

32-pounders of 63 to 56 ewt. to be converted into 64-pounder 
shell guns, with ;;th c! s 

24-pounders of 50 and. 48 ewt. converted intg 56-pounder 
shell guns, with »th charges, ies Lf . 
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82-Pounder Converted into 6.3in. Rifle (See Fig.210).— | 
50 rounds, charge 16 lb.; shell 64 Ibs. 50 rounds, 
» th 6.41b.; shell 64 1b, 


The other six guns of this supply have fired as follows : 


Fig. 10. = iM. 50 rounds, charge }th, 81b.; shell 64 1b. 
82-pr. 

5.72 in 56 rounds, charge }th, 8 Ib. ; shell 64 Ib. 
32-pr. 

5.72 in. 50 rounds, charge’ ysth 5.61b.; shell 56 Ib. 
24-pr. 50 rounds, charge jth, 7.0 Ib.; shell 56 Ib. 
5.72 in. 


24-pr. 


Fig. 10. 
Fig. 11. 


Fig. 11. 50 rounds, charge Ysth, 5.6 Ib.; shell 56 Ib. 


— in. 100 rounds, charge }th, 7.0 1b ; shell 56 1b. 
24-pr. 

5.2in. 50 rounds, charge yoth, 5.6 Ib.; shell 56 Ib. 
24-pr. 50 rounds, charge jth, 7.0 Ib.; shell 56 Ib. 


The other figures not referred to in the above record, 
represent various methods adopted by Major Palliser for 
lining cast-iron ordnance. Fig. 5 shows the conversion of a 
68-pounder cast-iron gun into a 7 in. rifle, of which a number 
have been supplied to the Government of Victoria, New 
South Wales. The bore has been enlarged to 13in., and 
strengthened with a double wrought-iron tube, the outer of 
which, from the muzzle to the trunnions, is only } in. thick, 
the inner tube pages a thickness of 2}in. to the latter 
point, where it is uced to 1.11 in., and surrounded with 
an outer tube 1.9in. thick, extending to the breech. The 
inner tube is not ~~ so long, stopping short of the breech 
by about 24in., the abutment against the cast iron being 
made with a wrought-iron solid plug, which is screwed into 
the outer tube. e cascable is in two pieces, the one 3 in. in 
diameter, screwed into the larger one, which is secured to the 
“ A” tube. Figs. 6, 7, and 8 show different methods that have 
been tried, or are still under trial. In Fig. 7 the three outer 
coils towards the muzzle are of cast iron, and in Fig. 8 that 
part of the bore adjacent to the Spee chamber is lined with 
a steel skin 1.01 in. thick. In all these cases the “ A” tube is 
coiled, and made from Marshall’s iron, the brand exclusively 
employed at Woolwich for the barrels of ordnance where steel 
cores are not introduced. 

It will be seen that the iron linings are screwed into the 
cast-iron shell at the muzzle, in all the figures just alluded to. 
In Fig. 9 the section of a 64 pounder gun, recently tried on 
board the Excellent, the ment is very similar to that of 
Fig. 7, except that the outer tube near the breech is stronger, 

the vent is placed further forward towards the front of the 
powder chamber. 

In recommending an extensive conversion of the stock of 


Fig. 11. 


Fig. 11. 
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The following Table shows in detail the nature of gunsit is 


‘charge | proposed to convert, as well as the numbers that were in service 
| in and since 1864, and those in stock at Woolwich, exclusive 
| of such as are in India, with the assumed cost of conversion : 
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24-prs, 
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32-prs. 





Stowt. | Gbcwt. | 6s owt. | 58 ewt. | 56 ewt. | 50 ewt. | 48 cwt. 





8 in. 
Guns of | Guns of 
£ 
132 
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10 in. 
238 





£ 
288 


68-prs. of 
95 ewt. 





se) 115 Ib. 


: 
oot 78 


of 


, 1865 .. 
for conversion into,..| : 
gthen- 


As powerful shell guns, and for occasional.nse with shot charges in harbour defence. 


As shellgans for works of defence, and. broadside guns in smaller vessels. 


As broadside guns for wooden ships. 


stren, 
nt wooden pla’ 


fnew gun .,, 
about ... 
mo: 


ighting ... 
carriages... 
services, 


7.0 in. 
10 in. 
24-pr. 


tract, exclusive 
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timated cost of 


8. 
Zr 
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® |In store at Woolwich 
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— better weapons than the old-fashioned. smooth | will 


ongevity I are never |) 
required at all, and very few are ever continuously engaged, |) 
nécessary. 


different; a 
small battery has often to be concentrated continuously be go ‘is. 
i ial of 


piety Gs cele guns of the same calibre will 
ve an advantage over newly constructed ordnance of 1041. 
and 84/, respectively. Of course in each case the cost of 
carriage, platform, &c., would have to be added alike; if for 
shot service an additional amount of 73/.; if for shell only 


391. per gun, as well as 237. 15s. for proof and sighting in 
the 4 ape, ee OO, 6s. for the, 64- agning 
for the ogprersion.ia shout to be let, and 


Bedi pe 
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the first 


mounted. eae 14 we 

To compromise the matter, therefore, has been the object 
of the Select Committee, and in recommending Major 
Palliser’s system for adoption, they feel secure that they are 
recommending a class of ordnance, which is cheap and 
rapidly com: and one which can be relied ypon in case 
of need. committee has taken this step in default of 
any better system ; but Ha Sa not bind themselves to its 
permanent and universal tion. A stronger, more reli- 
ve. werted from our old ordnance, is promised us by 


ugh the same 





BRIDGE OVER THE THAMES; GREAT 
WESTERN RAILWAY OF CANADA. 

Tue bridge which we illustrate on page 20 is" interesting, 
not from any novel feature in its construction, but as an ex- 
ample of the change that is going forward in most of the 
flourishing railways in Canada and the United States. 
Economy in first rome eee motes essential sone ya form- 
ing long lines through an uno country, and in erica, 
ma a haitnes and viaducts were at first made almost ex- 
clusively of timber, an inexhaustible supply of which was 

obtained at a very small cost. ; 
f Mevelspall the” urces of the country 
through which it passes, and towns have sprung up along its 
route, the increased traffic of a railway justifies the construc- 
tion of works of a more permanent character, and iron 
bridges and viaducts replace the original timber structures, 
steel rails are laid down, and brick and stone stations are 
built instead of the temporary wooden sheds which did duty 
well enough at the beginning. During the last five or six 
years’ such improvements have been in gm on the 
Great Western Railway of. Canada, which is one of 
bs most profitable lines in the Dominion. The 
| respotisible engineers have combined their English experience 
with American practice, and ‘endeavoured, successfully, to 
tages in both of railway working. 
ment of Mr. W. A. Robinson, the locomo- 
tive superintendent, and Mr. George L. Reid, the civil 
engineer, the locomotive and rolling stock, no less than 
the permanent way and general works upon the line, are 
intained in a manner creditable to a lass English 
.' The eastern terminus of the Great Western Rail- 


and separated from it by the Detroit river, which forms the 
connexion between Lakes Huron and Erie. Tlie length of 
sillpeively 139 nadie tang. tho iret lenving the main line at 
ively 1 i main line at 
i e the ting, ing, and general shops 
to" ; another branch com- 
ing to Guelph, one of 
inks ‘Michigan, iamediately 
station at Sarnia, a port on ichi immedi 
opposite Milwaukie, about 100 miles north of Chicago. 4 
bridge we illustrate crosses the river Thames at a 
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23 
costs about 32s. yard. The arrangement of the cofferdam, | 2 in. interior skin,-and also between two stringers, ucing | Her are follows 825 ft., breadth 
which is alike in each pier, is shown in Figs. 6, 7, and 8. Tt} a total ion of 38.5 in, Shiecueety oak eat 2 8. 9 ee ee ee Sets femte tower ane. 
consists of a double row of sheet » 12 in. square, eee See Pe arran, t of the | The i fleet owned by Messrs. Burnsand Mclver 
strep by 9 in. walings, the inner row being 6 ft. from eee peers notent at right angles to the direction of | will have, in this latest addition, a very valuable accession to its 
the outer ; the two are tic with lin. bolts, and “> carrying capabilities. 4 
the 6 ft. space is filled with puddled clay. The outer row is round finished Tuesday's proceedings, and.on Wed-| The New Waterworks at Paisley.—The Paisley Water Com- 
was drawn after the construction the pier, and the | nesday morning, before the arrival of the committee, four | missioners made an inspection of the New Waterworks last 
inner row cut off below low-water level. Six feet within | shells were fired from the mortars at the roof of week, ied by Mr. James Leslie, O.E., engineer of the 
the cofferdam, sheet piling was driven to the contour of | Plymouth target, under the same condition, and with the | undertaking. They were accompanied, likewise, by Provost 
the pier, Fig. 8, enclosing a mere 17 ft. wide and 52 ft. 6 in. | same resylté)as yesterday. Donald and Bailie Findiayson, of Johnstone, and Mr. John 
long. Within the area thus enclosed, circular piles, fimng was then recommenced against the ex- | Salmon, Johnstone Castle. The ing tank at Craigen- 
3 ft. 2in. apart and 16 in. diameter, were driven, and cills feoch, for the Johnstone and Elderslie supply, was found to be 


12 in. square were bolted down upon them. These, in turn, 
were covered with 6in. pi 

masonry pier, 8 ft. 8.in. wide (Fig. 7). 
were driven into vary 
attained, and the 12 in. square cills, which sup 
planking, are at a distance of 12 ft. below 

water level. The batter of the sides of the pier is. one- 
twelfth, and the bed upon which the girders rest has in each 
= oo of 1 in 200, the gradient of the railway at 

place. 

Fig. 4 shows an enlarged transverse section of the bridge, 
where it will be seen that the gi are braced at intervais 
with strong diagonal bars. Over the piers the bridge rests 
upon steel rollers 2 ft. 8 in., and 4} in. diameter, placed-be- 
tween two cast-iron bed- the u 


The bearing piles 
ing depths until a firm bottom was 
the 6 in. 


it is a type, was sent from England, but cut, punched, and 
riveted in place psoas cost 23/. per ton, inclusive of 10 
per cent. import duty. e general particulars of the girders 
are contained in the following Table: 

Weight of each girder, 25 tons. x 

Length of each girder, 93 ft. 6 in. 

Depth, 6 ft. 11} in. 

Clear span, 86 ft. 


9 ft. 
Width from centre to centre of girder, 7 ft. 








THE SHOEBURYNESS EXPERIMENTS. 


THE practice was resumed last Tuesday (July 7th) against, 
the Plymouth Breakwater Fort Target. Ayn fre was 
devoted to a vertical fire on the bare concrete roof of the 
casemate from two mortars fired from the same range at thie 
same elevation, and in all other respects gimilar to the 
ae on the 2nd inst., except that it was not so good. 

irty-four rounds were fired, and none struck, although all 
fell within twenty yards or so of the casemate, two in fact 
(the sixth and seventh shots) striking the roof of the 
“ experimental casemate” almost exactly on the same spot, 
about 6 ft. from the proper left rear corner. The effect of the 
morning’s practice showed how exceedingly difficult if-is to 
hit a small though fixed object at the distance from Which 
mortars are generally fired. The mortar which was used on 
Thursday week was not used on Tuesday, but this can hardly 
account for the marked difference in the practice, which was 
probably owing to there being more wind. Both were the 
ordinary 13 in. land service mortars. 

In the afternoon this vertical firing was abandoned, and 
recourse was had to horizontal firing. The first round was a 
shell from the 10in. gun, fired with 48 lb. of powder, repre- 
senting a range of 1000 yards. The total indent was 21 in., 
thus working its way entirely through 16 in. of armour 

lating, on which portion it struck close to an old injury, and 
broke an interior angle iron; smashed up some of the oak 

king (this does not exist in the fort), and made a 
fo e crack in the external plate running up to the left. 

‘he second round also struck on the Bs in. ion of 
the target on a joint of the plates and into an old hole, ex- 
ploding inside ; but owing to its being so high up as to strike 
against the girder supporting the roof a great deal of the 
force of the explosion was directed outside. 

The third, a 10in. shot, was the most ‘destructive 
round yet fired. It struck a little above port hole to 
left and carried away the whole of the armour plating 
above the port hole. This = had been considesabie 
weakened by the second round fired on the first day (June 
16th) accidentally not striking full on the 20 in. portion of 
the target. One piece, consisting of all three thic s of 

lates ging together by a bolt and weighing about 

& cwt., was thrown against the rope mantlet, which was 
itself just set on fire by the explosion, and would in its 
present crippled condition prove an effectual impediment to 
working any gun in the casemate. This, however, ma 
not be considered of so much consequence as the inevitable 
results of the explosion, which would have been to destroy 
all human life in the casemate. One fragment, weighing 
2} cwt., was carried 39 yards to right rear; another, about 
2 ewt., nearly 27 yards direct to rear, and a smaller trian- 
gular piece 18 yards to left rear. Pieces of shell and other 
numerous small fragments were thrown, some on to, and 
some oven over the sea-wall, about 60 yards to rear. 

Fourth round : having changed the t, the gun was now 
directed against the 44 in. plate of the experimental casemate, 
instead of the 15 in. portion of the Plymouth target, and the 
charge was increased so as to represent 200 yards range. The 
penetration was necessarily complete; and the shell burst 
in the pier, and the concrete, being now little better than so 
much dust from top to bottom of the pier, ran out through 
holes in the iron plating, by the bushel. 

Fifth ne was a pegs io shot at 1000 yards from the 
same . _It struck on the 8in. portion, penetrating into 
the pom pier a total depth of 28.96in., but did no atl. 
gh apa beyond ‘cracking the. plate through two old 

Sixth round, same as last, struck on: the right 4} in. portion 
with channel iron backing, but did no damage: except open- 
arn owe from an old hole. Total penetration 81.46 in. 

enth round, same as last, struck on the 6in. plate with 
hollow stringer backing, but hit exactly over the joint of the 


lanking, upon which rested the | i 


; 0 cas e pper one secured to, the’ 
girder. The iron work for this and the other bridges, of which | 


Height of bottom flange above high water, 7 ft. 9 in. to’ 
6in. 


‘Pmissed fire, and conseque 





was a shell from the 7 in. gun at 200 yards ; 
the Gin. portion of the target near to an old 
wound, making a total penetration of 22 in. 

The ninth round was shot from the same gun at the same 
range; it struck on the right 44 in. portion, and produced a 
total penetration of 16.18in, 

The tenth round was the same as the last ; striking, how- 
ever, on an uninjured 6im. plate; it only produced a total 
penetration of 11 in. 

The eleventh round was a shot from the 9 in. at 200 
yards range ; it struck on the same portion of the target as 
the last, but near to the edge of a plate, and produced a total 
penetration of 25,8 in. 

The twelfth*round was the same as last, and struck on the 

4¥in. portion of the target, close to a hole, burying it- 
self in the disintegrated concrete pier. In its passage it 
wedged up one of the E irons about 14 in. 

© thirteenth round was the same as the last, and struck 
oe same portion of the target, making a total penetration of 


These rounds-all struck on one or other of the concrete 


| piers, and-ag these’are cased. in iron, the visible damage was 


notso great as it would otherwise probably have been, but 
the piers themselves: are now, and have been for some time, 
little better than a heageef dust, and the iron skin is almost 
torn to pieces. “f 

The fourteenth and last round was intended to have been 
@ salvo of shot from each of the four heaviest guns, at 200 


three shots fired were : 


_pyards range, with full battering charges; but the 10in. gun 
nil te 


ib ‘owder. Range. 
Rodman XVin._.... 7 3: Sere 

Wim.... 2 os «+. 76Ib. pellet powder 

uj =701b. R. L. G. 200 yards. 
BAER. 2c. ctl cee cee SGU. BL. G. 


The guns were pointed atthe extreme right of the target, the 
bulls’ eyes being at distaneés of about 2ft. from each other. 
This was, perhaps, as fair a/portion of the target as could have 
béen selected, for, although somewhat injured by previous 
shot, it more fairly represented the actual fort than any other 
piece in the same state of*preservation, and had fhe advan- 
tage'of a three-fold stiffener at the back where the Plymouth 
Fort.onlyhas a double one; but'the shot struck near the 
end of the plate. 

The effect, of this-combined fire produced, as might have 
been imagined, the most disastrous results to the target. 
Masses wei ee ere in all di- 
rections, ing a breach nearly 5 ft. in height, and 4 ft. 6 in. 
wide in the largest part. 

The shield for all practical purposes of defence has been 
destroyed by twenty-eight rounds from the 10, 12, and 15 in. 
guns. It may doubtless be urged, and with some reason, that 
under no circumstance of actual warfare could any shields be 
— to so galling a fire; but, in designing forts, or any 
other engineering structure, the worst possible combination of 
events must be considered and provided against. 








NOTES FROM THE NORTH. 
Griascow, Wednesday. 
The Portpatrick Railway—Concession by the Government. 
—The Government has at length consented to a tardy act of 
most imperfect justice in producing a bill under which the Port- 
patrick and the Belfast and County Down Railway re oat 
shall be permitted to borrow 320,000/. from the Public Works 
Loan Commissioners. This act of grace, for such it appears to 
be represented, arises out of a breach of faith on the part of the 
Imperial Government in not fulfilling its engagements in con- 
structing harbours at Portpatrick and Donaghadee, and on the 
pledge of which the two companies constructed railways to these 
places, so as to perfect the communication between Scotland 
and Ireland, In addition to this privilege of accepting a loan 
the Portpatrick Railway Company is to be mollified by a grant 
of public money to the extent of 20,0001., so that the latter 
comp: ny may, after all, be able to redeem itself in the course of 
years, or at least become a lesser burden than it is at present to 
the Caledonian, which, it will be remembered,. purchased this 
loss out of the teeth of the Glasgow and South-Western, as it 
did afterwards the Scottish North-Eastern over the head of the 
more wary North British. The short sea between 
Scotland and Ireland will be resumed in a few days by the ply- 
ing of a steamer owned by the Donaghadee and Portpatrick 
Steam Packet Company. 
The €rack Yacht Fiona,—This most famous of le built 
chts arrived in the river on Friday night last from the 
rsey. Her builder (Fyfe, of Fairlie), and her owner have 
both good occasion to be proud of her, and Clyde people gene- 
rally rejoice with them more or less. She has brought home 
with her no fewer than three of this season's prizes, all tangible 
oofs of hér sailing qualities. The prizes are the Royal 
Thames 100 guinea cup, Her Majesty’s 100 guinea cup, and 
the Royal Mersey 75/. cup, which she. carried off on the 30tk 
ult., the begs also one of Fyfe’s yachts, earrying off the 
second prize, a 507. cup. The Fiona was the only yacht which 
put in an appearance for the ladies’ prize of 1001, and the 
match was postponed. The Torch, another of Fyfe’s yachts, 
won the 201 prize for'the 15-ton cutters. 
Launch of another Cunard Liner —On Saturday last another 
magnificent. st hip wa’ launched on the Clyde from the 





and G. Thomson 








building yard of Messrs. J. . for the 
Cunard a Atlantic i Samaria. 


service. She was named the 





fairly commenced, and the pipe track to Thorn in an advanced 
state of The reservoir at was likewise 
found to be in such an advanced state that there is every pros- 
pect that the Rowbank water may be flowing to Paisley before 
the end of September. The contract Messrs. Wilson and 
Son, have pushed on the works with great energy, and 
hitherto with entire satisfaction to the community. 

Harbour Works.—We noted last week the proceedings in the 
House of Lords regarding the Aberdeen Harbour Works Bill. 
The bill is now safe, and at the last meeting of the town council 
it was resolved to proceed at once with the diversion: of the 
river ; and the engineer, Mr. Dyce Cay, was instructed to con- 
sider and report, 1st, how the diversion of the river could best 
be carried out, and, 2nd, how the ground recovered from the 
river could most advantageously be used. It is believed that 
from sixty to seventy acres would be left for agricultural pur- 
poses, after all that is uired for houses and shipbuilding 
—_ has been taken up. This spare land would be irrigated 

y the town sewage—a scheme for the utilisation of which was 

referred in these ‘‘ Notes” last autumn. This week also the 
Dundee harbour trustees resolved to delay proceeding with their 
extensive harbour works until. a more comprehensive scheme 
had been considered. The feeling was that the docks ought to 
be carried much further out into the Tay, both with the view 
of securing deeper water at the entrance and of securing ground 
for graving: accommodation. It is pan that the trus- 
tees will call in the aid of some eminent harbour engineer to 
advise them. The Portpatrick Railway Company have received 
an offer of a loan from Government to enable them to complete 
the Portpatrick Harbour themselves. It is also stated that the 
Treasury will give the company 20,0002 as compensation for 
the postal subsidy, &c, &. The lawsuit which was pending 
against the Clyde trustees to compel them to proceed with the 
construction of the Stobcross Docks. at Glasgow has been 
decided in favour of the trustees, at least to this extent, viz., 
that, though the Act of Parliament was obtained, and the 
ground purchased, still the terms of the Act were permissory 
rather than obligatory, and the trustees may proceed with the 
works when it suits their convenience. 
i Works.—The North British Railway Company are 
about to serve notices under the Edinburgh and Glasgow Rail- 
way Company Act, 1864, for acquiring the lands requisite for 
the formation of their station and line at Stobcross. The same 
company are also asking for tenders for the construction of 
their Coatbridge and Glasgow branch, of about eight miles in 
length. There is this singular proviso, however, that the 
tenders are to be subject to the decision of a forthcoming meet- 
ing of shareholders as to whether the line shall be proceeded 
with or not. So much money, howev-r, bas been subscribed by 
the coal and ironmasters interested in the formation of the line, 
that it is pr d the scheme wiil be carried out. 

Technical Education.—We are informed thet Mr. James 
Young, of Bathgate Oil Works, the subject of the memoir in 
ENGINEERING, a few weeks ago, has, with the view of for- 
warding technical education, promised to found and endow a 
ehair of practical chemistry in the Andersonian Institution, in 
Glasgow, and for that purpose he will cause 5000/. to be forth- 
coming. This is going the right way to work, 











Tue East Inpraw Rartwaxy Company.—The report of th 
East Indian Railway Company, to be presented on the 
16th inst., states that after a thorough investigation by Mr. 
Rendel, the consulting engineer, who was sent to India for 
the purpose, as to the works necessary to complete the entire 
system on the general scheme required by the Government, 
it appears that the capital account, which at present stands 
at 27,873,24a1., may be closed at 31,642,300/. It is under- 
stood that this expenditure is quite within the Parliamentary 
powers of the company, and will be spread over three years, 
when, on the conclusion of the undertaking, they will possess 
936} miles of single line and 5634 miles of double line, with 
rolling stock fully equal to.a traffic of 60/. per mile per week. 

Tue Lospoy, reese anp Souru Coast Raitway.— 
It is understood that the Brighton Railway accounts, now in 
course of being made up, show that the working expenses of 
the whole line for the half-year just ended are still in as large 
a proportion as from 65 to 70 per cent, It is expected that 
the balance of profit will be enough to pay the debentures, 
the debenture stock, and about half the preference stocks. 
The company having taken powers to issue another million 
of ordi stock (which is expected to yield about 450,000/.), 
and a er amount of 333,000. debentures, it is anticipated 
that these amounts will together defray the outstanding 
liabilities as contracted by the former directors. 

Tprat Trp or THE (8.S.) Ivawnoz.—The (s.8.) Ivanhoe 
built by Messrs. W. Pile an Co, of Sunderland, for Messrs. 
Kelso and Bell, of North Shields, and egne by the North- 
Eastern Marine Bagincecing Owen: ted, made a very 


satisfactory trial trip on Thursday, the 2nd inst. The en- 
i had contracted to supply 90 horse power =a that 
should not require more than 10 tons of fuel per —_ 


giving out four times the nominal power—the ac 
on trial was 8} tons, when indicating 365.6-horse power. The 
ship steamed 9} knots on the measured mile, on a draught of 
16 ft. 6 in. aft, and 12 ft. 6 in. forward, the engines indicating 
at this time 5142 horse power. The dimensions of the 
Ivanhoe are 214 ft. by 30ft. by 17 ft. 6in. depth of old; she is 
well finished, and admirably adapted for her intended trade, 
and has been built under the superintendence of Captain 
Scarlett, who now commands her, and fitted with improved 
Corliss valve gear, jackets, and surface condenser. 
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FARNHAM MAIN DRAINAGE COMPETITION. 
To raz Eprror op ENGINEERING. 
Srr,—A year and a half there appeared in the first 
of your journal an advertisement of the Farnham Local 
Board, in which the engineering profession were uested 
to send in schemes for the main p mare age of their district, 
ther with the ultimate disposal of the sewage therein. 
mes were to be sent in on or before the first of March, 
1867. 

The Board, as represented by their surveyor, did not vouch- 
safe the slightest vestige of a plan or sections of their streets, 
or, indeed, any practical information whatsoever. Each 
competitor, therefore, was compelled to construct his own 
survey, or to amend an old tithe plan, a tracing of which he 
was at liberty to purchase, and had to take his own levels. 
He had also to trast to his own ehterprise for ferreting out 
a sufficient knowledge of the value, tenure, and eligibility of 
the lands below the town to enable him to form a definite 
scheme of irrigation, if he chose that means of dealing with 
the sewage, and to use his own judgment as to the periodical 
floodings of the river Wey. us a week of his time was 
consumed in obtaining what should, in the first instance, have 
been supplied by the rd. 

The enterprising competitor had then to betake himself to 
his office and spend three or four weeks in working out and 
embodying a carefully pondered scheme, which, being pro- 
vided with the necessary details of plan, sections, report, and 
estimates, was finally rolled up, sealed, and consigned with 
no little anxiety, blended with hope, to the care of the South- 
Western Railway Company. 

The 1st of March now being at hand, our competitor makes 
sure that his fate will be known in the course of three or four 
months at the furthest. He therefore waits in hope, care- 
fully scanning the engineering periodicals to possess himself 
of any scrap of information as to what is being done in the 
competition. Several months pass away without enlighten- 
ing him as to the fate of his “bread cast upon the waters.” 
He does not even know whether his plans ever reached their 
destination, and begins to speculate upon the damages he 
will charge upon the railway company, should his precious 
roll have been lost in the transit. 

At length, when December arrives, he ventures to write a 
letter of inquiry. He is then informed that, acting under 
the advice of a very eminent hydraulic engineer residing 
below Farnham, the Board have long since placed the 
whole of the schemes—sixteen in number—in the hands of 
another engineer experienced in drainage matters ; that the 
report or analysis of this gentleman is expected by the end 
of the year. He’is also informed of the due receipt of his 
own proper plans. 

His mind thus eased, our competitor applies himself to 
whatever his hand findeth to do in these do-nothing times, 
and again dares'to cherish hope. However, the end of the 
year arrives, but the decision of the Board ‘does not. One, 
two, three, four months away, and again does his im- 

tience wax strong. Once more he writes, the schemes 

ving now’ been ‘duly sat upon fourteen months. Once 
more he recéivés a:most courteous answér. The schemes 
have’ been ‘surrénderéd by the referee, with an analysis so 
cunningly adjusted, that it leaves the Board in precisely the 
same position as they were nine-months before. Accordingly 
they have procured the services of one of the most eminent 
engineers of the day, whose report is expected in a fortnight. 


ut, Sir, the fortnight has grown into two months, the end 
of 1867 has grown ‘inté'tlie latter half of +1868, and sixteen 
months have elapsed since the lst of March, 1867, and yet 


we are no wiser than we were then. 

Have all things earthly an end? Then we must expect 
this Farnham competition to have one. But meantime we 
must bethink us that life is short, and will not admit of such 
antediluvian deliberations as those of the Farnham Board; 
at least if they are to bear practical fruit. It is true, credit 
must be given them for wishing to arrive at a just conclusion ; 
but it is easy to see that, in the desire to do justice to one or 
two, they are doing injustice to all. In these times of change 
and scarcity of work there is every chance that many of the 
competitors have either left the country or entered into such 
engagements as may prevent their carrying out their design 
if successful. Such a result would be eminently unsatisfac- 
tory. Trusting that these remarks may arrive at the proper 
quarter, 

I am, Sir, yours, &c., 


July 7, 1868. Ove oF THEM. 





Tue Lonpon Association or Foremen Encrverrs.— 
The thirty-fourth bi-annual meeting of members of this in- 
stitution was held, on Saturday the 4th inst., at the George 
Hotel, Aldermanbury, City. The chair was occupied by the 
president, Mr. Joseph Newton, of Her Majesty’s Mint, and 
the attendance was large. The sitting was mainly devoted 
to business connected with the association, and, after sundry 
elections of new associates, the auditors, Messrs. Irving and 
Humes, produced the balance-sheet of the past half year. 
From those documents we gather that the number of ordi- 
nary members (foremen) is exactly 100, and of honora 
members (employers and other scientific gentlemen), 53. 
The general funds invested, and in the hands of the treasurer, 
amount to 431/. 2s. The superannuation fund for the 
partial maintenance of decayed foremen has reached 9037. 18s., 
whilst the widows’ and orphans’ fund unhappily stands at 
12/. 4s. only, and thus forms something like a reproach to the 
members generally. The d total of money in hand for 
all D eae is 13471. 4s. After some discussion the report 
and balance-sheet were unanimously accepted. Messrs. 
Smith, Salmon, and Vinicombe were chosen as committee- 








shoe or sledge, h, but thet ma: 
wheels, or shoes, or wp object of these fore ends of 
bearing frame, e, and of the arm, e', being thus provided 








WE give, above, engravings of a new ment of 
mowing-machine, designed and patented by Mr. George M. 
Ga: , and which is now being manufactured by Messrs. 
E. R. and F. Turner, of Ipswich. In this mower the cutting 
parts are so arranged as to follow, ina perfect manner, the 
undulations of the ground, and side-lying ground, therefore, 
does not affect the action of the machine. The finger beam 
is supported at both ends, and is, therefore, better calculated 
to withstand the strains such parts are subject to; and it is, 
with its adjuncts, raised and lowered bodily and lel with 
the quent and not hoisted on one end as in other mowers. 
The machine having a large driving wheel of great adhesive 
power there is no tendency to skid; and also owing to this 
and to the other carrying wheel being unusually large, and 
to the direct application of the — the power required 
to-draw the machine is very small. ere is no side draught, 
and the horses cannot back upon the knives. The arrange- 
ment of the whole machine is very compact, and the drivin 
clutch, the lifting apparatus, &c., being conveniently an 
simply dis , the machine is very easily worked. The 
construction of the machine can be best explained by 
reference to the engraving, in which Figs. 1 and 2 are re- 
goctadty a side elevation and - of the machine; whilst 
igs. 3 and 4 are views of details. 

he main or draught framing, aaa, is affixed to brackets, 
6 5}, and 5, formed to receive the axis, c, of the main wheels, 
c' c?, These brackets, 5 6' 5?, descend as shown below the 
axle, c, and the brackets, 5 5', aoges by. the axis, d, the 
rear end of the frame, ¢, whilst the bracket, 5?, by an axis, d, 
supports the bearing arm, e'; and the i yy 
the ing arm, e', at their other ends support the finger 
bar, f. The object of the bearing frame, e, and the arm, e', 
being thus capable of moving on axes, d d, is to admit of the 
finger bar, f Hsing ing or falling with the undulations of the 
ground. fore end of the bearing frame, ¢, is formed to 
receive a bearing wheel, g; and the ing arm, ¢', has a 


the 


men in place of three others who retired by rotation, and Mr. | with supporting wheels or sl is to aid them at those 
Bunt was appointed co-auditor with Mr. Irvine for the parte in following the surface of the ground when the ap- 
current half year. We are glad to find that the transactions | paratus is in use. The ing frame, ¢,and the bearing 


of the association are now regularly printed, and that copies 
of each month’s proceedings may be obtained on application 
to the secretary, Mr. David Walker, 14, Canterbury-place, 


arm, e*, are attached to chains, 4, the other ends of which 
attached ; — 


to pulleys, 7, and these pulleys are applied to 


axis or shaft, j*, which is supported o as to be capable of 





Lambeth-road, London. 


revolving in bearings, 72, and which is provided with 
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handle, 7, by which it may be readily caused to revolve, or 
partially so, and thereby raise or lower the bearing frame, e, 
with the bearing arm, ¢*, and the finger bar and parts con- 
nected with it. . 

The finger bar, f, and the knife bar, k, carried by it are 
placed as shown to operate in front of the wheels, c* c*, and 
so as slightly to project over or beyond the wheel, c®. Re- 
ciprocating motion is im to the knife bar, k, by a con- 
necting rod, 1, one end of which is by a pin joint co 
at 1? to one end of the knife bar, whilst the other end of this 
rod is connected to a crank stud, /*, formed on or affixed to 
one end of the axis, m, which is sup in bearings carried 
by the frame, e. At its other end this axis, m, has applied to 
it a bevelled toothed pinion, m*, the teeth of which gear into 
the teeth of a bevelled tooth wheel, », which is capable of 
turning on the axis, d. This bevelled toothed wheel, n, is by 
preference connected to its axis, d, so as to be caused to re- 
volve with that axis by a clutch connexion, 0, and the axis, 
d, has motion given to it in the revolution of the wheel, c*, 
by the teeth of a wheel, c’, affixed to the wheel, c*, gearing 
with the teeth of a pinion, c*, affixed on the axi The 
supporting wheel or sledge to the frame, e, is placed in front 
of the crank motion above referred to, so as to protect it from 
being interfered with by the cut or other material. 
This frame, ¢, is connected to the ing arm, ¢*, by the 
finger bar, f. One of the main wheels only is used as a 
pene. wheel, namely, the wheel, c', which carries the 
too wheel, c*. The main axle, c, in this case does not 
i tas and both of the main wheels, c c*, are free to turn 
on it. 
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BREWING AND BREWERIES.—No. XVL 
Apparatus EMPLOYED IN THE PROCESS OF 


Masuinc—(continued). 

We have already pointed out the desirability of 
having the temperature of the contents of a mash-tun 
at all times completely under control, and we shall 
now describe some arrangements which are in use for 
attaining this end. On referring to the engraving of 
the mash-tuns, &c., at Messrs. Miller’s brewery at St. 
Petersburg, which we published on page 588 of our 
number for the 19th ult., it will be seen that beneath 
the false bottom of the mash-tun there is placed a pipe 
coiled spirally. Into this}pipe steam can be admitted, 


SoS 


and the temperature of the mash can thus be increased 
when desired, the action of the arm working just 
above the false bottom tending to some extent to 
equalise the temperature in the different parts of the 


tun, This arrangement is simple; but it is scarcely 
applicable for ordinary use in this country as, in most 
cases, the increase of temperature ca’ by it would 


not be sufficiently uniform in all parts of the mash. 

A far better apparatus for controlling the heat of 
the mash is the mash-tun attemperator, designed by 
Mr. Joshua Crockford, of Messrs. Combe and Dela- 
field’s Brewery, Long Acre. This attemperator, of 
one arrangement of which we give an engraving on the 
present page, was patented by Mr. Crockford as long 
ago as March, 1852, so that the patent has now ex- 

ired. Our illustration represents the attemperator as 
fixed to a wooden mash-tun with sliding side doors 
and fixed roof, such as are largely used in Burton 
breweries. It consists merely of a circular vessel, D, 
fixed on the top of the mash-tun, this vessel contain- 
ing a coiled steam pipe, and being fitted with suitable 

ipes for conducting the wort into and’ out of it. 
When it is desired to raise the temperature of the 
mash, the wort is drawn from the tun by the pipe, A ; 
and the centrifugal pump, B, being set in action, it is 
raised into the vessel, D, through the pipe, C. There 





it is heated by the action of the steam in the coiled 
pipes; and then it is led down through the pipe, E, to 
the central vessel of the sparger, J, which distributes 
it over the . It will be noticed that the pipe, 
C, conducts the wort to the bottom of the ial 9 
whilst the pipe, E, draws off the wort from near the 
surface where it is of course hottest. The pipe, F, is 
for admitting the ordinary supply of hot liquor to the 


oe ae : 

So long as the pump, B, is in action a constant 
current 1s maintained through the goods, the wort 
being drawn off at-the bottom, heated, and i 
sparen on the top continually. Those who have used 
this apparatus speak very highly in its favour, and 





a 
" 


it surrounds this shaft; which latter carries a disc. on 
which the friction wheels of the sparger run ; or, in 
many instances, the bevel wheel on the shaft serves 
the purpose of this disc. The central vessel is in most 
cases open at the top, the liquor being delivered into 
it by a pipe conveniently placed ; but in some instances, 
as in Messrs. Miller’s brewery already mentioned, the 
vessel is connected to the supply pipe by a joint, so 
that the water may be delivered into it under pressure. 
The joint is of course so formed as not to interfere 
with the rotation of the sparger. 

In the majority of instances spargers are driven by 
reaction, the water issuing from the perforations of 





the arms, imparting motion to them on the principle 


LLL LD ALTA TLAA ALL ADT eg PIII: 





CROCKFORD’S MASH-TUN ATTEMPERATOR. 


it certainly possesses so many obvious advantages, 
that it appears curious that it has not been more 
extensively adopted than it has been, both by brewers 
and distillers, particularly the latter. By the use of 
the attemperator the temperature of the mash can be 
kept at any desired point for any length of time, and 
in the case of small brewings, where the loss of heat 
from radiation, &c., is proportionately very great, it is 
particularly valuable. 

As we have already explained, it is the custom to 
complete the “ length” of a brewing by distributing 
over the goods the required amount of liquor by the aid 
of a “ sparger,” and we must now say a few words 
about this detail of brewing plant, which is said to have 
been first used by Masterman. A sparger in its usual 
form consists of two or more radial arms perforated 
on one side and fixed to a central vessel, so mounted 
that the arms can revolve freely over the goods in the 
mash-tun. In some cases the central vessel rests 
upon a point, as shown in the engtaving of the mash- 
tuns, &., at Messrs. Miller’s brewery, at St. Peters- 
burg, which we published on page 588 of our last 
number but two, whilst in others it is carried by 
friction wheels. When the mash-tun contains mashin 
apparatus driven from the central shaft, the cen 





vessel of the sparger.is made annular in form, so that 


of Barker’s mill. In some instances, however, spargers 
are driven from the shafting by a light belt or cord ; 
and this plan is adopted, amongst other places, at 
Messrs. Allsopp’s breweries at Burton-on-Trent. The 
object of driving the spargers in this way is to ensure 
regularity of motion, and, consequently, equal distri- 
bution of the liquor over all parts of the goods ; but 
we much doubt it it is not an unnecessary refinement, 
as, if a self-acting sparger is. well constructed, any irre- 
gularity that may occur in its motion must be extremely 
small. 

A point of far more importance than any slight 
irregularity of motion is the proper distribution of the 
holes in the armsof a sparger. In order that the 
liquor may be equally distributed over all parts of the 

ods, it is necessary that the quantities of water 

elivered from different points in the arms should be 
in exact proportion to the areas swept over by those 
oints. Thus if the first hole in this arm of a sparger 

6 in. from the centre, and the last hole distant 6 ft. 
from the same point, the latter hole will, as the sparger 
revolves, cover a circle twelve times as great as the 
former, and in order that the goods passed over by 
the two holes should be equally wetted, the delivery 
of water from the outer should be twelve times that 
from the inner hole. The required increase in the 
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deli from the outer ends of the arms may be 
ensured either by increasing the size of the holes, or 
by placing them nearer her as they get farther 
from the centre; or, as we think is best, by combining 
these two methods of obtaining increased discharge. 
In cases where the sparger has four arms, two of these 
may be made without holes near their inner ends, and 
inany case the combined area of discharge all of the arms 
at any | dg radius should be directly proportional to 
that radius. 

The arms of spargers are sometimes straight and 
sometimes curved, the object of curving them being 


THE SINGAPORE BRIDGE. 


ferred to the Home Office, and incorporated into one Crown 
colony, subject to a governor appointed by the Colonial 
Office. As Singapore a commodious harbour, and 
is conveniently situa’ * has become Fae tine Rug 
and centre of exchange for Eastern mar selling 

and receiving kind of Asiatic Fn uce. In 
865, the imports a ir | to 6,610,0002. and the exports to 


to cause the water to travel outwards in radial lines. | 6,630,0000. 


The curve to be given to the arms to ensure this result 
will depend upon two points, viz., the speed at which 
the sparger revolves and the: rate at which the flow 
takes place through the arms at different points in 
their length. If the arms are formed of tubes of the 
same diameter throughout, the flow through them will 
of course be most rapid near the centre, and it will 


diminish gradually towards the outer ends, the rate } £2 


of flow at any point being approximately proportionate 
to the area of the discharging holes outside that point. 
The best practice is to taper the arms gradu 
wards the outer ends, taking care that their sectional 
area at any given point is at least equal to the com- 
bined area of the discharging holes beyond that point. 
If the taper of the arms be properly proportioned, the 
rate of flow through them will i constant at all 
points, and the curve to be given to them in order to 
ensure a radial movement of the particles of water 
may be laid down in the manner shown by the sub- 
joined diagram. In. this figure, let C be the centre of 


to-}" 


Under the direction of Colonel Collyer, R.E., who was for 
many years chief engineer to the Straits Settlements, but 
who has recently —_ u 
works in Singapore have been designed and carried out. 
One of the most important, and the last upon which Colonel 


of which have a sea frontage, for Singapore is built on a strip 
of land between the beach and a range of hills, and has con- 
ex no depth, but a considerable lineal extent. 

bridge, which was constructed by Messrs. P. and W. 
McClellan, of the Clutha Ironworks, Glasgow i 


the mash-tun, and let aC, 6C,¢C, and dC, be the} from 


positions successively assumed by the curved arm of a 
sparger. , 


If now the rate of flow through the arm is such that 
a particle of water will traverse one-fourth of the 
radius of the arm during its motion from @ to 4, or 4 
to ¢, it will be seen that from the diagram that this 
particle will move in a radial line, and will occupy the 
positions 1, 2, 3, and d successively. To lay out the 
curve of the arm it is merely necessary to describe 
from the centre, C, arcs passing through the joints 1, 
2, 3, and d respectively, and to intersect these arcs 
by radial lines, C 7, Cf, Ce, and C d, situated at the 
same angular distances apart as the curved lines, a C, 
bC, eC, and dC; when a line drawn through the 
—_ of intersection of the radial lines and ares will 

the curve required. If the rate of flow through 
the arm of the sparger be not uniform through- 
out, the distances between the points C and 1,1 and 2, 
2 and 3, &c., and consequently the radii of the arcs 
will have to vary accordingly. Thus, taking the time 
occupied by the arm in passing from the position, aC, 
to that marked 2 C, as the unit, the distance, C 1, will 
have to represent the distance passed through by a 
particle of water during the first unit of time, the 
space, 1, 2, the distance traversed during the second 
unit, and so on. 

We have explained the above method of laying out 
the curved arms of spargers in some detail, because 
there are many of our readers who are probably in- 
terested in the matter; but practically we consider it 
to be of but little, if any, importance whether the arms 
be straight or curved. If spargers were driven at a 
high speed, the case would be different; but usually 
their speed is very moderate, and practically the 
straight and curved arms may be said to answer 
equally well. 


_ Bompay.—The new Government house at Mahableshwar 
is rapidly approaching completion, and will form a great ad- 
dition to the architecture of the hills. It is at once elegant 
and commodious in design, and when it is finished, and the 
Forsvan cnt ag in order, the whole will form a very charm- 











the bridge. 
plates is filled with cork and asphalte, 


and that a longitudinal timber (and in the centre two) run 
alongside each T-iron for the purpose of securing the timber 
platform to the ironwork of the bridge. The platform is 
covered with timber blocks 9 in. long and 6 in. wide, by 3 in. 
in thickness, laid endwise of the grain. These blocks are 
channelled down the centre lengthways, and chamfered at 
the edges all round, so as to afford a good foothold for horses. 
The blocks are spiked down through the centre channel to a 


close planking 2 in. thick, laid transversely all over the area | q 


covered in with the buckle plates. A longitudinal kerb 
timber 104 in. by 9in. is laid along the bridge on each side 
against the webs of the main gi and a cast-iron angle 
ee preserves the timber, and acts as a a (see Fig. 3,) 
The footways are carried upon timber longitudinals 6in. 
deep, the one in the centre ing upon the cross girder 
through a 3in. packing, and the outside ones resting on the 
bottom flange of the main girder, and on ,the inner side of 
the cast-iron facia plate, which forms the ornamental plinth 


to the hand-railing as before mentioned. The footways are |i 


close timbered with 3 in. . 
they are simply web plates 


34 ft. 6in. long and 15 in. Sip: 
with angle-iron upper and lower members and occasi 
stiffening plates. thes. 8, 6, and 7 show these girders. The 
former of these figures is a longitudinal section of the road- 
way, and represent the shape of the paving blocks as well as 
the close planking to which they are spiked; and Fig. 7 
shows the construction of the 5ft. 9 in. platform, with the 
longitudinal bearers and packing pieces over the cross 


The main girders are 4 ft. in depth, and the same rise in 
the centre, with a solid web, and a maximum section of 42 
square inches. They may be regarded as continuous girders, 
supported at three intermediate points 50 ft. apart, and rest- 
ing at the abutments on curved bedplates, as sliown in Fig. 
22. The ends of these girders abut against cast-iron skew- 
backs, bolted ‘into the masonry (Figs. 21 and 22), and are 

it against the towers, forming 
ige is suspended by a system 

eatenary passing over 
moorings in the abutments, 


The cross girde 


his appointment, numerous Finer h 


onal equal to another shield to the back of his ta 


' and 20, is an adjustible one, and 


the curve of the catenary whith i 
ged info the mooring chains which through the back 
of the abutments to cast-iron anchor plates beneath, which 
in Figs. 12, 13, and 14. strain upon the 

ing chains amounts to 6 tons per inch, or 432 tons total 

; this is divided over an area of 28 square feet, giving a 

of 154 tons per square foot, on abutment. At 

the towers the chains pass over a double saddle (Figs. 8, 9, 
and 10), resting on ten rollers 4in. diameter, 8 ft. 6in. 


shipment the “bridge was erected at Messrs. 

’s works, and tested with a load equivalent to four 
times its own weight, i. ¢., equal to double the greatest strain 
which could be brought upon the ¢hains. 








IRON SHIELDS. 
To THe Eprtor or ENcineerine. 
-Srm,—The experiments at Shoeburyness during the 

few weeks furnkh | another illustration of the coth ee 
statement, “The race is not to the swift nor the 
to the strong.” So neither is effectual resistance to 
shot due entirely to the weight of iron employed in the de- 
fensive structure. The Plymouth Fort Target, which had an 
qrarege eight of iron equal to $94 ip. thick, . per 
foot, was not so successful in resisting shot as the War Ofiice 

which did not average over 600 Ib. per sq: 


casemate, c P " Toot. 
Still it will.mot be denied that the weight of iron will, if it be 


of a fair quality employed, determine in a 
great measure the strength the structure. The fact 
seems to be thoroughly appreciated by the designer of the 

i shield, the trial of which is expected to come off 
soon. This shield, according to the offical returns, weighs 
874tons, which is equal to about 234in. thickness of iron 
plating. It thus weighs about 940%. square foot, or 
40 lb. per foot heavier than the target. I do not 
object to this weight of materials per se; if it be really neces- 
sary to employ so much iron in to resist shot, let it be 
employed by all means. But I decidedly object to this target 
being compared with others, either existing or pro; 
which are 10 tonsor 12 tons lighter. I believe it is intended 
to subject the Millwall shield to a similar test as the Gibraltar 
shield had; but how any fair oa of results can be 
made between two structures so different in weight, I cannot 
understand. 

Along with other inventors and manufacturers I was re- 
nested by the Gibraltar Shield Committee, to send in plans 
of such a shield as I considered suited to resist the heaviest 
modern ordnance. I did so, and the shield which I pre 
is several tons lighter than the Millwall shield, and will cost 
several hundreds of pounds less. With this shield I propose 
tee to resist the 12 in. 25 ton at 200 yards with 

3; and on public sient tap no reason why 
shield of 37} tons should be allowed to 

ied to the Gibraltar shield of 26 tons 12 ewt. 

shield been left as originally constructed, 

ve been quite fair to test it as the Gibraltar shield 

was tested, but, since the trial and failure of the latter, Mr. 

Hughes has (I believe at the public ) added what is 

target. 


and we 


The of those who have to 


feel inclined to accept the results as final, forgetting that 
wm free easily have been attained with less weight of iron, 
at much less cost, on some simple system. On behalf of 
who have sent in plans for defensive structures at the 
request of Government, and in the interest of the public 
generally, I respectfully demand that the Millwall shield be 
treated (according to its weight) as the defensive structures 
lately tried were treated ; that, in a national question of such 
importance, there be no respect of persons tolerated. 
I am, Sir, your it Servant, 





James CHALMERS. 
London, July 9th, 1868, 
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PUBLISHER’S ANNOUNCEMENT. ’| in the field, or live for a month in the wilderness with | to the ‘power of ordmance, so that unléss we are to 
———— only an axe and a rifle, or navigate a ship, orconstruct | give up plating altogether a case might be made out 
The circulation of ENGINEERING exceeds that,|% chronometer. | , elles for 10,000 or 20,000 tons on a ‘single ship, a 
collectively, of all the other weekly engineering and me-| ‘With mechanical engineers, hac for trade, they | monster which would require to be much larger 
chanical journals, of the same or a higher price, now pub-| should be réady to take up any and every kind of | the Great Eastern in r to carry it: But, we are 


lished in London, ard it is constantly and rapidly 
increasing. 
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THE SITUATION. 

Ir is the misfortune of engineering, and of every- 
thing connected with it, that its powers of multi- 
lication, whether of railways, canals, *bridges, har- 

urs, docks, piers, shipping, and the thousand forms 
of manufacturing plant, are far beyond the assimilative 
powers of commerce and of capital. A couple of 
months ago the Committee of Lloyd’s Registry ad- 
vertised for a secretary at a salary of 10Q0/. per annum, 
and were not long in receiving applications from some 
hundreds of gentlemen, of all professions and of no 
profession: Just as the supply, in this case, far 
outran the demand, so in engineering there ‘is now, 
and there has for some time been, far more available 
falent and “routine ” than there is work to be done, 
Almost any competition, whether for the construction 
of a harbour at St. Helier, or for ferries at Seacombe 
and Egremont, is now enough to set the whole profes- 
sion in motion, and it is idle to deny that there is at 
present but little prospect of any material ch for 
the better. Something like ten years’ work has 
been done in fiye or six, and we must wait. And 
it is waiting more than working that tries the 
metal of us all. The born engineer will die an en- 
gineer ; but the “made” engineer can be as easily 
unmade, and he may be found, after a while, in a 
“commission agency,” or (and there are such cases 
on record) in the “public” line, or he may, like 
Micawber, “turn his attention to coals.” ttin: 
these aside as extreme cases, there-are many 
fellows, who having ve the inner life of the 
offices in Westminster, have turned farmers, country 
tradesmen, and the like, while young men who had 
started with them, and under aon advantages, 
have worked into first-class positions. 

As engineers there is not now room for us all, and 
many must leave the ranks by a process of. 
exclusion. The defect in the composition of the half- 
aud-half engineer is want of force and of versatility. 
Success requires strength, both of body and mind, 
and it requires that the engineer should know the use 
of his hands as well as of his head. Old John Rennie 
could shoe a horse or set a cart tyre with any black- 
smith on the border. Telford could have cut. stone 
with the master mason of King Solomon’s temple, had 
that worthy lived forty years ago. George Stephen. 
son’s ready turn for varied han was well-known, 
and there are engineers living who, impressive enough 
in their offices, can nevertheless turn a straight furrow 





work, especially machinery for new countries. Strong, 
simple, ee pes engines, saw mills, sugar 
mills, flour mills, rice mills; pumps, and a hun- 
dred other forms of machinery are always in re- 
quest abroad, and none pay ‘better. Yet all these 
require beyeoe up, and this may —— the 
journey of a partner, or ason, or an agent, to Hungary, 
a Rusia, io Brazil, or La Pinta, or to some other 
place quite as far. Specialties are well, but to succeed 
well the maker should be famous for them. ‘The en- 
gineer who, in these times, can make only engineers’ 
tools, or steam engines, may expect to see his factory 
half idle, and:his men working short time. He must 
push, and push hard ; he must have first-class Loudon, 
and, if possible, foreign representation, advertise, put 
in an appearance at exhibitions, and do all in his power 
to compel the world to hear of him. It is astonishing 
how well some firms know themselves, and how 
little others know of them; how many who have 
an excellent opinion of themselves, while not one 
of a thousand among the proper range of their 
custom ever had an opportunity of forming any opinion 
of them. There was never a time when English en- 
gineering firms, if not already of high eminence, 
should take more pains to represent themselves abroad, 
and te adapt their patterns, finish, and prices to foreign 
wants, not upsetting the calculations of distant cus- 
tomers by prices founded on needlessly excellent work- 
manship, but suiting them with exactly what they re- 
quire. There are other nations a-field besides our- 
selves, and it is idle to suppose that work will always, 
as it has heretofore done, come to us. We must go 
after it, and this lesson both civil and mechanical 
engineers will yet find it requisite to learn. 








OUR TRONCLADS. 

In the debate, a few nights ago, upon the navy 
estimates, Lord H. Lennox ably defended the Con- 
troller’s department of the navy with respect to the 
qualities of the ironclads designed by the Chief Con- 
structor. He not only showed that, while they were 
much better protected with armour than those designed 
by the late Chief Constructor, they had cost less, and 
were far handier than the latter, and that they were 
nearly equal to the best of them in speed; while, in 
the instance of more than one of the new ships, they 
were also particularly steady at sea. With respect to 
the Bellerophon, the testimony of Admirals Yelverton 
and Ryder, and of Captains Vansittart and Macdonald, 
was quoted, all of it strongly in her favour, and gene- 
rally to the effect that hers was, on the whole, the 
best type of plated sea-going cruising war ship in the 


navy. 
The Times, although not so very long ago a ripe 
supporter of the present Controller’s department, ani 
of Mr. Reed’s designs, has, as is well known, lately 
gone round, as the sailors say, and is now as energetic 
an opponent. It accordingly lost no time in attempt- 
ing to write away the impressions conveyed by Lord 
H. Lennox’s speech, devoting, last Saturday morning, 
a good long leader to the subject. And, as the leaders 
of non-professional newspapers upon professional sub- 
jects go, it was an able one, but the Zimes.seldom, 
if ever, discusses subjects of this kind upon the basis 
of natural principles and mechanical laws, and, where 
it can find conflicting testimony upon matters of fact, 
it takes, as too many of us naturally take, that only 
which helps its case, putting it forward as a complete 
answer to just as good testimony on the other side. 
It now asks, in substance, what is the use of ships like 
the Bellerophon, when it is known that her 6 in. plates 
could be riddled by existing ordnance, and that with 
shell even when fired from a distance ofa mile? ‘The 
answer is, that the Bellerophon was designed some 
four years ago, when such armour as hers had not 
been penetrated, at least by shells. The introduction 
of chilled and steel projectiles has since then doubled, 
if not more than doubled, the effective force of gun- 
powder; and guns are now successfully made-of a 
calibre and power that it was then thought unlikely 
the skill of ordnance engineers could produce. For 
anything that is now positively known we may have, 
in another four years, guns of a power which will send 
a live shell through a 2ft. or 3ft. plate, a mile off; 
but: would the naval: architect feel himself. quite 
justified in designing vessels to carry such armuur ? 
wenty feet in height of 2 ft..armour along: both 
sides.vofa. ship 300 ft. long, would weigh. nearly: 
5500 tons, and even if we went as far as that there are 





those like- Mr. Bourne to tell us that they see no limit 


told, you ean have a great thickness of armour with- 
out increasing the weight, merely by cutting down the 
height, and the 15 ft. of freeboard of the broadside 
ships is compared with the 3 ft. or 4 ft. of the monitors. 
But the monitors have, and must of necessity have, a 
considerably greater depth of armour than shows above 
water, for the armour for a sea-going monitor must 
reach 5 ft. or 6ft. below water at the very least, so 
that the real heights of armour to ‘be compared are, 
say, 21 ft. and 9ft. But even this is hardly a begin- 
ning of the true statement of the case, for the monitor 
has its two or more heavily armoured turrets above 
its freeboard; and if the thickness of these is, as it 
should be, at least as great as that on the sides, their 
weight will be at least half that of the side armour. 
But this is not all. Unless the broadside ship carry 
guns for the greater portion of her length, in which 
case she will carry at least three, and perhaps four 
times as many as the monitor, and be pro tanfo a more 
formidable ship, and, therefore, entitled to more 
armour, her guns, of the same total number (or even 
the same number on a side, for the monitor can 
work all her guns on either beam), will be enclosed 
in a central battery, the total perimeter of which will 
exceed but little, if at all, that of the turrets enclosing 
the same number of guns. Beyond the battery, the 
side armour need rise no higher than on a turret ship. 
And as the battery need be of but the same height 
and thickness as the turrets, the weight of armour 
will be practically the same. The illusory assertion 
that greatly thicker armour can be carried, with a 
given displacement, on a monitor than on a broadside, 
thus falls to the ground after a little examination. 

It-will be fair to say that every ton of the weight of 
armour involves nearly or quite another ton of ad- 
ditional weight of hull, engines, boilers, and coal to 
support it and to drive it. In this way the present 
weight of armour, and of the additional weight which 
armour directly involves, may be taken as varying from 
one-fifth to nearly one-half of the total displacement of 
ironclad ships. If the monitors required but three- 
fourths as much armour as broadside ships of the same 
dimensions and gun power, and this is the utmost 
saving that mat be reasonably claimed for them, the 
difference would amount to but from one-twentieth to 
one-eighth of the present displacement of our afmoured 
ships, a.difference of, say, 500 tonsin'the total displace- 
ment of the Warrior, and’ of 1250 tons ‘in that of the 
heavily armoured King William lately made for the 
Prussian Government. But to save even these 
differences we should have monitors which could not 
carry sails, and in which the officers and crew would 
be exercised, messed, and berthed below the water 
line, monitors which would be unsuited for a peace 
establishment, while they would be but little, if at all, 
better in war than broadside ships. 

Those who are disposed, like the Times, to be 
severe upon the: Admiralty, should reflect carefully 
upon. the facts upon which we have herein touched, and 
they will not then, we are sure, be misled by any pre- 
tensions as to the greatly superior carrying powers of 
monitors in respect to thickness of armour. 








PURCHASING POWER OF NATIONS. 


Tue historical and happy period at which the popu- 
lation of England numbered at least a hundred and 
thirty millions was remarkable eithér for its agricul- 
ture or for the moderate appetites of the people. 
Where “ every rood of ground” then “ maintained its 
man,” to say nothing of his wife and daughters, an 
acre and a half is not now enough for any one of the 
family. With a population of about twenty millions, 
and with 32,247,680 acres, or 128,990,720 roods of 
land in England alone, we should most of us stand a 
chance of starving but for the annual importation of 
many ‘millions worth of foreign breadstufis and other 
forms of food: As it is, there are nearly a million 
paupers in the three kingdoms. Not that we buy 
nothing else than food; for the accounts of the tide 
waiters enumerate a great deal else besides. What 
we buy we must pay for in exports, giving or receiving 
a little cash now and then, according to the difference 
in exchange. Our power of exportation is almost 
iltimitable, could we only find nations prepared to buy 
all’we-couii send them,, We co.ild siip them a sieam 
engine every minute, or more than halfa million a year, if 
they would but order and pay for them. Let. them but 
draw in our favour, on Rothschilds.or Barings, and we 
could manage a hundred millions’ worth of coal for 
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them, Mr. Jevons’s misgivings notwithstanding. We 
could throw our energies into cotton yarns and piece 
goods, iron, glass, linens, worsteds—in short, almost 
anything required of us in any part of the world. But 
every will not buy, nor will anybody buy every- 
thing. Of much that we can make, ay | other nations 
can make the same goods cheaper for themselves, and 
beyond this our — are limited exactly by their 
as wer. eyo power is greater 
than that © any other nation, simply because we pro- 
duce more ; but, like ourselves, they can only buy by 
producing the wherewith to pay, unless, of course, by 
impoverishing their capital, or by running in debt, 
neither of which expedients would hold out long. 

Beyond the labour, skill, and talent devoted to 
works at home, and to the production of. articles for 
home consumption, the sources of employment are to 
be found in the purchasing power of other nations. 
This power has more than doubled within the last 
fourteen years, for the increased amount of our ex- 
ports tells us so. In the case of some articles, as in 
that of steam engines, the exported value has quad- 
rupled, rising from 458,376/. im 1853 to 1,994,984/. 
in 1867, while woollen and worsted rose from 
1,456,7862. in 1853, to 5,899,997/. in 1867, and 
coal from 1,604,591/. to 5,400,353/. Taking the 
great staples, the exports of cotton yarn rose from 
6,895,653/. to 14,870,562/, while those of’ piece 
cottons rose from 25,817,249/. to 55,973,130/. A 
hundred items might be enumerated showing the 
general rise, although while the exports of iron pro- 
bably doubled in quantity in the fourteen years, their 
increased value was almost exactly one halfonly. Our 
total exports last year were more than 180,000,000/., 
or exactly halfa million a day, having increased from 
a quarter of a million a day in 1853. It is not pre- 
tended that the bare nett profits upon our exports 
abroad: form the whole or even a large part of the in- 
crease in the national wealth. Could we produce for 
ourselves everything which we now import, wealth 
might still increase freaily among us although we 
exported nothing. For all labour, employed upon 
works or in processes beyond those requisite for the 
wants of the hour, adds to the public wealth. Whena 
house is built, or a railway made, or a fen drained, 
the country is richer than before; and taking the 
other view, we = export enormously, and nomi- 
nally at a profit, and yet grow really poorer, as would 
be the case did we consent to receive payment in 
wines, finery, and other articles of neither real present 
utility or permanent value, unless for re-exportation. 

The extent of British exports forms, however, an ex- 
cellent index to that of the sources of employment at 
home. And just as a merchant looks as far as he can, 
and with the best lights at his command into the future, 
interpreting the visible influences which may determine 
rising or falling markets, so it is well to look ahead, 
and judge as closely as we can of the influences now 
at work likely to increase the purchasing power of 
other nations, and thus to increase our own trade both 
at home and abroad. Nothing is more important to 
us than their growth and their prosperity, and even if 
their growth encouraged them in a disposition to 
encroachment we should be growing too, and ready 
upon occasion to repel it. 

That the purchasing power of our customers, having 
doubled within the last fourteen years, is likely to 
again double (thus increasing in a geometrical ratio), 
by the end of 1881, will hardly be challenged by those 
who have carefully studied the rise of. British trade, 
and the influences now indisputably at work for its 
extension. While we have railways beyond our re- 
quirements, India, one-third as large as all Europe, 
and having a pee of 130,000,000, has but 
about 5000 miles. Russia, still larger, and com- 
prising more than one-half of Europe, and having a 
populatian of 60,000,000 or more, is but little better 
off. Brazil is larger than all Europe, although it 
has a population only equal to that of Ireland, and it 
has but lately been penetrated with railways. It is 
the same with many other countries, inclodieg Aus- 
tralia, Turkey, Egypt, Mexico, La Plata, Chili, Peru, 
&c. Much as we are familiar with the thousand ap- 
plications of steam, with constructive appliances, and 
with machinery in numberless forms, there are not far 
from eight hundred millions of human beings out of 
the thousand millions now living upon whom such 
things are as yet but barely dawning. It is useless 
to suppose that four-fifths of the human race are to 
be for ever without, or that they are even now with- 
out, the pale of civilisation. hat we now enjoy, 
they are, many of them, intent upon having. Who, 
even fourteen years = oe have thought of rail- 
ways at the Cape of Hope, in the Mauritius, in 
Ceylon, or in New Zealand? and they were but barely 





thought of in Australia and in California. Who 
would have foreseen gasworks at Singapore, steam 
vessels of war in Japan, large steam cotton factories 
in Bombay, or ade tea machinery in China ? 
But the most astonishing growth has been that in the 
purchasing power of the Continental states and of 
America. No one will assert that this growth is attri- 
butable to the soft and cherishing influences of that 
universal , in — of which so many pans were 
sung in 1851. For the last fourteen years have 
been but a succession of wars and alarms of 
war, and none know to-day when or how the 
troubled repose of Europe may be broken by the shock 
of arms. Yet all this has not prevented a commercial 
activity never known before. _It is safe to say that no 
former period of the same duration ever witnessed 
changes of one half the magnitude and importance in 
the material condition of the Continental nations. And 
the influences which have so lately begun to tell in 
favour of their industry and commerce are now in 
greater force than ever. We cannot shut our eyes to 
the great changes likely to follow the opening, at no dis- 
tant date, of the Suez Canal and the Mont Cenis 
Tunnel, the two greatest works of their kind ever un- 
dertaken by man, the first declared impracticable 
by no less an engineer than Robert Stephenson (and 

rfectly practicable by no less an engineer than John 

wkshaw), and the second almost scouted for years 
as a work requiring half a century for its completion. 
As for manufactures, they have progressed so rapidly 
upon the Continent that their display last year, at 
Paris, together with that of the machinery whereby 
they were produced, raised a note of alarm through- 
out England, and has set us all questioning whether 
we have anything in natural aptitude or acquired skill 
to offset the superior technical education which pre- 
vails abroad. This, it may be said, is arguing directly 
against our own proposition, viz., that the trade be- 
tween England and the Continent will greatly increase, 
and we may be told that if we have already reason 
for alarm we shall ultimately be cut out in foreign 
markets. We not only take a wholly different view, re- 
garding the extension and perfection of many branches 
of manufacture abroad as increasing the wealth and 
purchasing power of countries who will always deal 
with us in some articles, if not in others; but it is 
certain that if manufactures heretofore confined chiefly 
to ourselves ever do attain to a great expansion on 
the Contineut there will be an increase in wages thére 
as there has been here, and the question of competition 
will soon be settled. As far into the future as the present 
generation need concern itself we shall always possess 
the most abundant stores of iron and coal on this side 
of the Atlantic; for there are others more abundant 
still beyond; and we can mine and convert, and get 
the product to the sea cheaper than any other country 
in the world. So let the Continental nations prosper 
to the utmost. We have said nothing of America ; 
but who—that knows the astonishing growth of the 
Northern States since the war, the pro; of rail- 
ways in the West, and especially towards the Pacific, 
and the great undertakings likely to be soon begun for 
of ocean vessels by 400 miles to 
Chicago—need doubt what the future purchasing 
power of that great country will be? 


shortening the voyage 








SEWERS VERSUS RAILWAYS. 


A suit of some interest and of considerable import- 
ance, entered by the Board of Works against the Metro- 
politan Railway Company, was decided last Saturday, in 
the Court of Common Pleas, touching the liability in- 
curred by landowners in making excavations adjoining 





relative position of the two structures, and show at a 
glance state of affairs before the sewer was en- 
tirely destroyed, and the retaining wall thrown down by 
the overflow of water from the sewer. The invert 
of the Fleet at this place is almost coincident with the 
level of rails, its diameter is 10 ft. 6 in., and it is en- 
closed in a brickwork barrel 14in. thick. The invert 
and sides rest in the blue clay, but the crown is covered 
for a depth of about 15 ft. with very light rege. 
table made soil. The nature and ss of the 
accident were briefly as follows: the 15th of 
June, 1862, 27ft. of the crown of the sewer 
_ way, and it, with the superincumbent earth, 
ell down, choking up the water way. The place of 
failure occurred just beyond Ray-street, where the 
sewer bends ound into Victoria-road, a short distance 
south of the western abutment of Ray-street bridge. 
But little damage was done to the railway works at 
this time, as the debris was removed as og as 
possible, the superincumbent earth excavated, aod the 
sides strutted as shown in the sketch. During the 
next three days the ground gradually settled towards 
Vine-street bridge over the centre line of the sewer, 
and on the afternoon of the Wednesday following a 
second length of 20 yards adjoining the first failure 
gave way, and crushed it in a similar manner. This 
second fall formed an effectual dam in the sewer, and 
the water rose almost immediately to a height of 16 ft., 
penetrating the retaining wall, and flooding the works 
of the railway. A dam across the sewer 100 ft. above 
the scene of the accident, and a temporary diversion a 
little beyond, was promptly effected, but without 
effect, the water bursting through all obstacles, and 
ultimately overturning a length of the nearly com- 
leted retaining wall of the Metropolitan Railway. 

he discharge from the sewer was then - passed 
through an enlarged diversion, and a fresh dam 
erected, which stayed the flooding of the railway 
works; and after nearly two weeks’ pumping the 
ground was ready for relaying the concrete foundations 
for that portion of the wall which had been swept 
away. ‘The damage done to the a | company by 
this accident, including the losses by delay, amounted 
to over 13,0007. On the other hand the Fleet sewer was 
destroyed for a length of 90ft., and the ground be- 
tween it and the railway was washed away, as indi- 
cated by the dotted line in the diagram which shows 
the approximate position assumed by the invert after 
the flooding. 

A subsequent examination of the sewer above 
and below the scene of the accident showed it to be 
weak and faulty in construction, with numerous 
cracks around its circumference—defects which the 
Board of Works admitted by reconstructing it with the 
same thickness of brickwork, but enclosing it all 
round with concrete. Had the work been properl 
made at first, as a self-contained structure, with bric 
or concrete abutments of suitable strength, it would 
have been independent of the support of the adjacent 
earth, and would have remained intact during the ex- 
cavations for the retaining walls of the railway. Upon 
the ground, therefore, of weak construction the 
Metropolitan a had a good standpoint for de- 
fence, ne this as YY ] - the stg og were based 
upon le und, and not upon the ineerin 
merits Torn The former argued that in pon 
quence of the sewer having been made only a certain 
number of years, the Board were not justified in rely- 
ing upon any support from the earth adjacent ; the latter 
maintained that by the wording of their Act, they 
were privileged to avail themselves of such support. 
The law upon which this question turns provides that 
no building, which has been erected for less than 














existing property. In this action the Board sought to 
recover the sum of 18,000/. for damages done to the 
Fleet sewer d the construction of the Metropolitan 
Railway, at a point where 15 ft. of earth intervened 
between the outside of the sewer and the back of the 
railway wall. The section annexed will explain the 
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Metropolitan Railway Company were also the de-| 2. Broadside ships, in which the officers and men | a moderatel freeboard, in view of 
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at King’s-cross. The works approached within about 
9 ft. of the damaged property, and in carrying forward 
the excavations the building in question was practi- 
cally destroyed. The plaintiffs, Cottam and Cottam, 
were non-suited on the same is as the Board 
of Works; the wall in question having been erected 
within the term prescribed by the Act. 

This legislation appears to give an unfair advantage 
to railway and other contractors, and opens a large 
field for unpleasant conjecture to house proprietors on 
the lines of future works, or of those now in progress. 
It is true that the amount of property which railway 
companies are forced to purchase over and above that 
which they require for absolute construction ought to 
Jeave a sulficient margin to provide for the safety of 
such buildings as are in proximity to the work. ‘But 
many cases may arise in which the greatest care on the 
‘part of the contractors cannot prevent an earth settle- 
ment far beyond their own acquired property, and in 
such cases the injured proprietors can have no redress 
unless their tenements have existed for twenty years 
or upwards. It would seem that the legislation which 
authorises the construction of works involving con- 
siderable excavations and corresponding oe to 
adjoining property, should also carefully guard the pro- 
prietary interests, and saddle upon the originators of 
“ans mishap the responsibility which they alone ought 
to bear. 








OF WHAT IS OUR NAVY TO CONSIST? 


Ir is most unfortunate that so much and so strong 
partisan feeling should exist with regard to the ques- 
tion of turrets v. broadside ships of war. Each has 
advantages peculiar to itself, and in so far each. is 
superior to the other. Nor.does it require the more 
exact and abstruser knowledge of the accomplished 
naval architect, nor the long experience of a flag officer 
to perceive what these advantages respectively are, 
although it may require nice judgment, as well as 
considerable practical acquaintance with the subject, 
to insure that the advantages, on either side, are not 
overvalued, and that those on both sides are fairly 
weighed against each other. 

e advantages of the turret ship are these : 

1. Having no masts, and having.its guns and much 
of its armour further inboard, it rolls less than the 
broadside ship. 

2. Its gun ports, ag § further inboard, would not 
roll under water where those of a broadside ship, at 
the same angle of inclination, would do so. 

3. For the same reason, the gums, rise and fall 
through a less arc, and vertical aim can thus be better 
taken when firing in a sea way. 

4. All its guns can be brought to bear on either 
beam, as well as a portion of them (wheré there are 
two or more turrets) on each beam. 

5. The training of the guns is performed indepen- 
dently of the gunners, and their attention in leodins, 
running out, aiming, and firing, is thus less interfered 
with than where the training is performed by hand 
and within the battery. 

6. The guns can be trained nearly through the 
whole circle, upon an enemy manceuvring, and with- 
out turning the —. 

7. The turret ship can fight “end on,” with the 
gun or guns of one turref, and nearly “end on” with 
the guns of all its turrets. 

The above are evident and incontestable advan- 
tages which turret ships possess over broadsiders. 
The partisans of turrets, and they are many, claim 
other, and, as they represent, even more important 
advantages. They tell us that turret ships of a given 
displacement, can carry thicker armour than’ broad- 
sides, that, exposing a smaller surface to the enemy’s 
fire, they are less likely to be hit, and that they can 
carry and work heavier guns. But when these 


advantages are examined they will be found, as we 
shall presently show, to be to a extent illusory. 
The advantages of the b ide system may be 


best seen by examining the disadvan of turret 
ships. The former can carry masts and sails where the 
latter, with their low freeboards, cannot safely do so. 
A masted ship with a high freeboard will roll t h 


an angle at which a ship with alow freeboard, and also} 
masted, would i 
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aweight of water on that side 
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for long cruising, nor for serving on distant and es 
cially on tropical stations. Indeed they are only habi 
able at all artificial ventilation is maintained, as 
by steam engines and blowing fans, for there are no 
"yma, in the sides, and no admission of light or air 

m the deck, which may be a-wash for one-half or 
more of the whole duration of a cruise. The lighting 
in the cabins and mess rooms is wholly artificial, and 
anything like open air exercise is out of the question. 

The question for the Admiralty, and one which they 
are to carefully consider, uninfluenced +B pence 
assertion and partisan declamation, is whether certain 
asserted advantages of the turret ships have any 
foundation, and, if not, whether the remaining points 
in favour of that type are sufficient to outweigh those 
in which it is manifestly inferior to broadside ships. 

It is but about eight years since armour was 
adopted for large ships of war, and 4} in. plates, if of 
good quality, were then sufficient to resist the best 
ordnance and projectiles of that time, viz., the 68- 
pounder smooth-bore and the 7 in. Armstrong. But 
now, with guns firing chilled or steel shot, with from 
43 lb. to nearly 100 lb. of powder, the heaviest ships’ 
armour yet ape is readily pierced, not only by 
solid shot but by shells, which are far more destructive 
still. Armour still thicker than anything yet attempted 
seems therefore now desirable, and t rtisans of 
turret ships continue to assert that very thick armour 
can be carried on ships of that type only. Were this 
really the fact, it would indeed constitute a very strong 
argument in their favour, although not perhaps a con- 
clusive one, since it would only be necessary to con- 
struct still larger broadside ships to carry heavier 
armour, not but that such ships would be more costly 
in construction and working. But it is easy to see 
that ships with two or more turrets—and the Royal 
Sovereign has five and Admiral Halsted has proposed 
seven—can carry very liftle armour on a given 
displacement than broadside ships of the same size, 
carrying the same number of guns, and having their gun 
portsatthesame height from the water. Although show- 
ing but little freeboard the height of armoured side of 
the turret ship is much more than shows out of water. 
The armour must go well down to provide against the 
chance of a shot striking as the ship rolls from the 
enemy, as also to provide for the rise as the coal is 
burnt ouf, a rise amounting, for 500 tons of coal, to 
2 ft. in a ship 300 ft. long and 50 ft. wide, and there 
is also to be considered+the chance of the penetration 
of pointed shot, or the Whitworth flat-fronted shot 
under water. Taking, then, a broadside and a turret 
ship of equal length, we can begin by a corey the 
side armour of the latter, whatever its height aad 
thickness, to be transferred bodily to the former. 
But there is a further amount of armour, viz., that 
upon the turrets, and, we are to see how far this 
would cover the same number of guns in a broadside 
ship. Whatever the thickness and heights of the 
turrets, each one of them, 25 ft. or 26 ft. in diameter, 
presents about 80 lineal feet of armour for the pro- 
tection of two guns only. Thus a two-turreted ship 
presents 160 lineal feet of turret, covering four guns, 
a three-turreted ship 240 ft. lineal covering six guns, 
and soon. Ina broadside ship of 50 ft. beam, how- 
ever, four guns, with the gun ports 20 f. apart, would 
be enclosed, at the sides and ends, with 180 lineal 
feet of armour, or a little more than the turret, while 
with six guns only 220 ft. lineal would be required, 
which is by the same amount less than the turret. 
As the number of turrets is increased so is the advan- 
tage possessed by the broadside ship. 

Of course in this comparison all else is taken to be 
the same, the rap, aa e main deck being no greater 
in the broadside than in the turret ship. And the broad- 
side ship would in this case: remain a true broadside 
ship, nevertheless, although not so high, and roomy, 
| ealthy, and seaworthy as the broadside ships to 
which we are accustomed. It is not just, then, to say, 
that decause a ship is a broadside ship she neovsearil ( ry 
presents a greater amount of surface requiring pro- 
tection than a turret’ ship. The case is more justly 
stated when we say that arisgeg high ships possess 
an important rf 6p pan very low ships, and it is 
only a question how we should incur increased 
weight of armour to secure this advantage. All armour 
is an encumbrance, as well upon ships as upon soldiers, 
yet the ship which carries the greatest weight of 





be- 
tween a low and a moderately high freeboard. Yet to 
cover this difference of height with plates a foot thick 
would add but hg weight for every foot in length 
so plated, or tons if the extra plating were 
carried from stem to stern of a ship 300ft. long. 
This weight is considerable, even as compared with 
the 2800 tons with which the King William is covered ; 
but considering how far we have already gone in 
armour it is not a difference which necessarily deter- 
mines the respective merits of two types of ships. It 
is a difference which would enable the low freeboard 
monitors to carry sails where they could not now do 
so without danger of capsizing, and it is a difference 
which would render them habitable, comfortable 
vessels, instead of the diving-bell affairs which they 
now are. But so long as a ship is well protected for 
a few feet above and below the water line, in which 
respect broadside ships with central batteries, and 
turret ships, even allowing for a somewhat greater 
amount of rolling with the former, are on a nearly 
equal footing, it is the battery only which requires 
the additional protection due to an increased height of 
freeboard. And a battery mounting ten large, or 
eight of the largest , would be but 100 ft. long 
and 50ft. wide, and the difference of 7 ft. in the 
height of its armour, even with plates 1ft. thick, 
would thus involve an increased weight, in armour 
plating, of less than 450 tons. In action, the officers 
and men would be in the battery and below, and the 
poe Ped the cabins and mess rooms fore and aft 
would be no very serious matter. 

Two other advantages are claimed for the turrets, 
one of these being that they present less surface to 
the enemy’s fire, and thus stand a less chance of being 
hit. This appears to be a very specious claim, inas- 
much as the turrets always present about half their 
diameter practically square across the enemy’s fire, 
and they form well defined marks for his aim. Accord- 
ing to Admiral Dahlgren’s official report of the service 
of eight monitors in his blockadi squadron, they 
were hit 1030 times during the period in which they 
were firing 3587 shot. In the broadside ship with a 
central battery—and even a broadside ship may be 
laid at a considerable angle of obliquity to the enemy’s 
fire—the high showing freeboard fore and aft of the 
battery is rather likely to divert his aim, and thus lead 
him to waste his fire. The port holes are exposed in 
all ships, but with the same number of guns on either 
beam, there are the same number of port holes ex- 
posed in the sides of both ships, and port stoppers 
are equally applicable in both cases. 

One of the claims most commonly made in favour 
of turret ships is that the heaviest class of guns only 
can be worked in turrets. The same thing was said 
four or five years of the 124 ton guns now worked 
in broadside, and Ericsson has mounted the American 
cast-iron 15 in. 18 ton guns in broadside in the case 
of the Dunderberg. ‘“ You must,” we are constant] 
told, “ have a turntable on which to support and wor 
“a very heavy gun.” And yet the gun has to be 
loaded, elevated or depressed, run out, and fired b 
the same means, whether it be in a turret or in broad- 
side. All that the turntable can do is to train the 
gun right or left, and, except with an enemy ma- 
neuvring and firing at the same time, the gun would 
need to be trained once only at the beginning of an 
action. With pivotting gun carriages, properly curved 
ways, and simple gear, a gun of any weight should be, 
and, it is safe to say, can be, as easily and accurately 
trained in broadside as in a turret. And the gun can 
be lashed as securely against going adrift. And there 
is the further difference that for the 25 tons or so of 
weight per gun to be trained in broadside, there are 
about 125 tons to be revolved in the turret. 

Now, while we should make our every ship of war 
as nearly as ible a perfect fighting machine of its 
class, it should be also something more than a fighting 
machine. For, after all, it may never have a chance to 
fight at all, although it may be the home for years of 
many hundreds of officers and men. Bearing in mind 
that. broadside ships cen carry as thick armour and can 
work as heavy guns as turret ships—and the first of 
these facts remains the sene, notwithstanding that a 
espe ship may require more armour than a low- 
ided ship—do the advantages of turret ships, such as 
they are, pm gery for the loss of fuel due to the 
absence of sails and for their general want of habit- 


armour of any yet constructed, viz., the Koenig Wil-| ability for long cruising or service on a station? 
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platform in a seaway; their gun ports may be lower 
without the same risk of rolling under water, and the 
vertical aim of the gun is less affected, even at the 
same angle of rolling. In the case of an enemy 
maneuvring, or, let us say, steaming around a ship, 
the broadside ship would require to be turned, too, to 
keep her guns on, whereas the turret ship, if it had 
neither poop nor forecastle in the way, could keep the 
guns of at least one turret constantly on without 
turning at all herself, and, with two or more turrets at 
the usual distance apart, all the guns could be kept on 
for at least three-fourths of the circle. It is indis- 
putable that the advantage which the turret ship has 
in training her guns upon an enemy in motion isa 
considerable one; but it may be thought to appear 
more considerable than it really is, Supposing one 
ship to be 300 yards from another, a steaming 
round her at the rate of ten knots an hour, or a little 
more than 1000 ft. per minute.. A turret ship, at 
rest in the centre of the circle thus described, could 
keep at least two of her guns constantly on her 
enemy, whereas a broadside ship in the same position 
would require to turn once on her keel in five and 
a half minutes in order to do the same. If she could 
not turn on her keel, however, she would not remain 
in the centre of a circle, but would maneeuvre too, and 
keep outside of her enemy. It is important that 
broadside ships should have the power of turning upon 
their own keels; and had the Admiralty long ago 
adopted twin screws, as they have so long been urged 
to do, we should have heard much less of the turret 
ships. 

While admitting, with respect to the turret ships, 
all the advantages on really possess, it is impossible 
to deny that they should never, in the forms in which 
Ericsson and Coles have made them, enter into the 
navy in any other capacity than as ships for coast and 
pe an defence. If they are to have high freeboards, 
and to be masted and rigged, their turrets will be 
correspondingly high, and will thus increase the un- 
steadiness in a seaway. But thus improved, they 
would take a much better position in a comparison 
with broadside ships than they now do, and there would 
be good but not urgent reasons for their incorporation 
into the navy. 


ARTICULATED ROLLING STOCK. 

A wELL-KNowN and authoritative writer upon the 
locomotive engine (Mr. Clark) has treated of both the 
“anatomy” and the “ physiology” of that admirable 
and, even yet, wonderful machine. In the anatomy of 


railway trains all are articulated, either by what the| |} 


anatomists understand as diarthrosis, or as symphysis, 
much more commonly by the latter, which is merely 
union by another substance, as by ligaments, to which 
the coupling links of railway trains correspond. With 
the short wheel bases of the early railway carriages 
there was literally a great rattling among the dry 
bones, for the ligaments or links gave right and left, 
until finally Henry Booth, of Manchester and Liver- 
pool Railway fame, patented and applied the screw 
couplings now so universally used in all English and 
Continental passenger stock, although on the 40,000 
miles of Ameriean railway, traversed by long bogie 
carriages, they are never used at all. These screw 
couplings sensibly lessen the freedom of lateral 
movement. 

Were railways straight, like the Via Appia, we 
might have carriages of any length, like Hood’s Mile- 
end omnibus, extending from the Bank to the Tower, 
not that omnibuses ever took such a header across 
country. The total wheel base might be subdivided | 
to any desired extent, keeping in view the strength of 
the underframe and the greatest permissible load per 
wheel. There would be but two ends where now, in a| 
train of the same length, there may be forty, and the 
number and weight of buffers and draw springs would 
be diminished in proportion. But railways, unluckily, 
are not always straight, much as Brunel and Stephen- 
son endeavoured to set the example of making them 
so. Curved as they are, carriages must have short 
wheel bases, or else, if the base be moderately long, | 
end bogies must be employed. But it has been the | 
object of more than one engineer to get rid of the | 
weight of draw springs and buffers. Mr. W. Bridges 
Adams proposed this in 1837 in his work on English | 
Pleasure Carriages. He there shows a flexible carri- 
age train drawn into a circle. Pairs of two wheel| 
me were to be jointed together so that neither | 
should tip endwise, although each was left free to| 
diverge to either side, and a train of these double) 
carriages was to be made up by jointing them together 
at the ends. “With carriages of this description,” 
says the author, “a whole train might be jointed | 
“together without the necessity for buffing springs. 





|earriages behind it. 


“There would be no jerks, as the train would be 
“continuous, though jointed, like the vertebra of a 
“snake,” A year later M. Arnoux patented in 
France, and his agent, M. Deville, in land, the 
articulated rolling stock with which the Paris and 
Sceaux Railway has now been worked for no less 
than twenty-two years. While we hear now and then 
of a five chain curve in England, and of two chain 
curves on Fell’s railway, the Sceaux line has a series 
of curves of but 82 ft. or 1} chains radius which are 
worked at 20 miles an hour, and at each of the 
termini the trains are turned by epnlng round a 
nearly complete circle-of the same radius, laid within 
the semicircular station. 

An engineer who, notwithstanding the somewhat 
startling novelty of more than one of his plans, has 
nevertheless. laid before the railway interest of the 
kingdom many views of construction, working, and 
financial management which appear to deserve the 
most careful attention for their sound philosophical 
background, has lately proposed to work out Mr. 
Adams’s and M. Arnoux’s idea in a modified form. 
We refer to Mr, Fairlie. He proposes to form the 
ends of the carriages to segments struck from the 
centres of their lengths, and to couple them by long 
tension rods or ligaments connecting them by their 
centres. These ligaments might have volute or other 
springs at some point in the length of each, and these 
would be screwed up to an initial tension equal to the 
draught upon the train. ‘Thus the segment ends would 
be always in close contact, and would roll upon each 
other in going on and off curves like a train of wheel 
work linked together, or what might be called a train 
of sun and planet wheel work. We shall hardly need 
to ‘give a diagram to show, what might not at first 
sight appear to every one, that even if the seg- 
ment oe were toothed together they would work 
perfectly around any curve or change of curves. For 
it is certain that the relations of wheels moving, not 
on fixed axes, but around each other, are still misun- 
derstood by many. A great controversy has been 
going on in America as to whether a toothed wheel 
free to revolve on its own axis, does so revolve when 
circumambulated around a wheel of the same diameter 
and number of teeth at rest. It does not so revolve, 
unless a horse running in a ring can be said to revolve 
upon his own axis, or that the moon, which always 
shows the same face to the earth, revolves upon her axis. 

A train of carriages thus constructed and coupled 
might. be said to form a single flexible carriage. There 
would be no buffers and no shocks in starting or stop- 
»ing, but such a train would not start as easily as one 
in which the draught is bropght upon the separate 
carriages successively through the draw springs. Each 
carriage would be drawn upon to the extent only of its 
own resistance, the coupling rods forming a continuous 
chain throughout the train. The coupling and un- 
coupling when it was required to put on or off a 
carriage would not be as simple as at present. There 
would be some saving in the —— of the train, a con- 
sideration of importance where the trains are of good 
length and stations are short. There would be a 
saving of weight of buffers and draw springs. And, as 
compared with such carriages as are still made without 
continuous draw rods, there would be asaving to some 
extent in the whole weight of the underframe, which 
need not be as strong where the strain upon each carriage 
is that only due to its own resistance, instead of, as is 
much‘ oftener the case, where every carriage on a line 
of railway may at any time be marshalled at the head 
of a train, there to take nearly the whole pull of the 
engine through its own framing, or, in other words, 
the resistance of the five, ten, twenty, or even thirty 
In this way the revived and 
modified proposition of thirty years ago may yet become 
a useful reality. If half a ton could be saved in a 
carriage, or five or six tons only in an average train, 
the saving in locomotive expenses and maintenance of 


| way would, on a large annual mileage, be found to be 


considerable. Possibly some railway anatomist in large 
practice will yet take up this branch of symphysis. 








SWEDISH BESSEMER STEEL. 

Tue high quality of Swedish charcoal iron gives it 
an especial value for conversion, by the Bessemer 
process, into steel. In respect of the two most 
mischievous impurities which render ordinary irons 
wholly unfit for conversion, viz., sulphur and phos- 
phorus, Swedish irons possess, in most cases, but a 
trace of each. The natural advantages of Sweden for 
the production of iron at a comparatively cheap rate, 
are also greater than is generally supposed. e ore, 
yielding an ave 


getting, at the Hammarbacken Works, in Central 


e of 50 per cent. of iron, is practi- 
eally inexhaustible, and is cheaply raised, the cost of | 





Sweden, near Lindesburg, having averaged mae 
to the report of the manager of the works, Mr. Edlund, 
pal po ton of ore, equal to 8s. per ton of iron. -Char- 
coal can be made in pracialy unlimited quantities, 
the quantity requisite for making one ton of pigs being 
about 255 eubic feet, costing, af the same works, 
about 29s. 6d., a high charge, no doubt, yet still 


permitting the production of the very best iron at 
about 2/. 13s. 4d. per ton, which, it is stated; was the 
actual cost price at the works in question for a period 
of ten years, ending in December, 1866. This cost, 
it is estimated, would permit of the production of 
Bessemer ingots selling in Hull-for 7/. per ton. 

Mr. A. A. Skréder, a Swedish engineer now in 
London, has brought the capabilities of the district in 
question before several English capitalists, with a view 
to their monering a large mineral and forest property, 
the latter upwards of 20,000 acres in extent, and upon 
which there is a blast furnace making about 50 tons 
of iron a week, besides forges, flour and saw-mills, &c. 
Mr. Skroder has shown us the reports and estimates 
of the Swedish government geologists, as well as of 
the managers of the existing works, and if these are 
confirmed upon further inquiry, there can be little 
doubt that the property in question would prove a 
most lucrative investment for English capital. 


RAILWAY RESISTANCES. 
_ By an error, either of the pen or press, it was stated 
in an article on “ Railway Geometry,” last week, that 
proof could be given that the resistances per ton of 
English rolling stock, on level lines, was ess than that 
of the bogie rolling stock to be met with in some 
countries abroad. The context showed that the oppo- 
site meaning was intended, viz., that the ‘resistances 
of our ordinary wagon stock were greater than those 
of the bogie stock employed on lines in the United 
States and Canada. 

In the autumn of 1855 the writer was commissioned 
by the general superintendent of the Erie Railway, 
D. C. McCallum, Esq., to take, over the whole length 
of that line, and back again, the heaviest goods train 
the engine was capable of drawing, and to report the 
results in full. The length of the line from Lake Erie, 
whence the train was taken, to the Hudson river is 
444 miles, the gradients varying to a maximum of 
1 in 88, except a few very short na ey of 1 in 75. 
The train was made up of eight-wheel wagons loaded 
with deals, and the number of wagons was varied on 
the different divisions of the line, according to the 
ruling gradients, the engine taking the utmost number 
it could draw, at the working pressure of 130 lb., over 
each division. 

The object of Mr. (now General) McCallum was 
not to institute a scientific experiment in the abstract 
sense of the term, but to know, from a practical 
experiment on the large scale, the utmost power of 
his standard goods engines, and what may be termed 
the maximum working capacity of each division of 
the line, or, in other words, what gross tonnage could 
be got over it in a day, the line being at that time for 
the most part single. This object aid not require that 
indicator diagrams should be taken, the consumption 
of fuel and water ascertained, nor that the exact re- 
sistance of the train should be determined.’ ‘The only 
conditions were that a standard type of engine, in the 
best working order, should be handled by a first-class 
driver ; that the wagons should also be in first-rate 
condition ; that no economy of fuel or of oil should be 
considered; and that the steam pressure should be 
kept down to 1301b., which, indeed, was nearly all 
that could be worked without slipping the wheels. 

The exact weight of the train was taken, and the 
exact gradients and curves of the line were known, 
the whole having been re-levelled, and the curves set 
out anew but a year or two previously. 

The results so much exceeded the anticipations 
formed of them that they were printed in full as a 
supplement to the annual report of the directors of 
the Erie Railway Company, for 1855, and from this 
report and an official section of the line the following 
account has been prepared. The data, although sadly 
incomplete upon many points, nevertheless include 
enough to make the deductions from them exceedingly 
interesting to the railway engineer, but the conductor 
of the trials (the present conductor of this poe) is 








aware that the results indicated may be challe in 
many ros as unprecedented. He can only say 
that while they exceeded anything which he had be- 
lieved obtainable, there was no room for doubting the 
accuracy of the following data 


af 


The maximum steam tractive force of the engine. - 
The adhesion weight, as weighed. 
The weight of the load drawn. 

The geolienis of the line. 
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Neither of these being open to doubt on the part 
of any one knowing the care with whieh -all the ob- 
servations were made, they showed’ collectively that 
the resistance per ton of fully loaded bogie goods 
wagens, in good running order, was less than the 
lowest slowanoe previously mad and that the adhe- 
son ES a friction of the’ wheels of the 
engine upon the rails was greater ‘th: 
upon by Buglish ngineers, ¢ 
favourable circumstances. 

The gauge of the railway was 6 ft. 

The engine employed had outside 






linders 17 in. in 





diameter, 24 in. stroke, four-coupled wheels 5 ft. in 
diameter, anda bogie of four-wheels 2 ft, 6in. in 
diameter, Its total wei yorking trim,’ was 
29 tons 9 ewt, 3 qr., of h owt. 2 qr. 
were the four-coupled wheels. y pressure 
130 Ib. 

The ms had eight wheels each, grouped in two 
bogies. The diameter of the wheels ons ft. 6 in. 


The journals of the axles were in all cases inside the 
wheels, 34 in. in diameter, and 8 in. long, the ratio of 
journal to diameter of wheel being thus as 1 to 7.74. 
All the journals were lubricated with oil, contained in oil 
tight boxes, and every box, to the number of 800, in the 
entire train run upon the Susquehanna and Delaware 
divisions, was carefully “ overhauled,” and filled with 
fresh oil previous to the trial. “Each wagon had its 
weight, empty, marked upon it, and each was weighed 
loaded. The average was 5 tons 8 cwt. 2 qr. 23 |b. 
empty, and 15 tons 5 cwt. 2 qr. 16lb. loaded. The 
length of wagons over couplings was 26 ft., and the 
train on those parts of the line where the full number 
of 100 wagons was taken, WwaseGnc luding engine and 
tender) 10 ft. more than half'@ mile) 

The experiments were mad ein, bhi 
and beginning of September, 1855... Tht 
fine throughout, and the line ‘was in got 

On a reference to sections to appeal 
loads taken on tht different divisions of the line will be 
understood. Proceeding from Dunkirk, from 25 to 30 
wagons were taken to Hornellsyille, Thence the 
entire train of 100 wagons wis taken nearly to 
Susquehanna. Thenee 22 wage ae n, over the 
summit to Deposit ; thence 80, farther on 100 to 
Port Jervis. From Port Jervis to Piermont from 23 
to 30 wagons were taken. 









The Feport.2gives ihe ‘ciiryes.agiwell as the 
gradients, the mazimum gradient, or mile, and 
the ion the sharpest carta ing on the 
maximum t, as well as other particulars which 


we have thought it needless to repeat. In the follow- 
ing table the rate of inclination is given as that due 
to the difference in level of the mile posts, although 
in some cases a much steeper gradient in one direction 
is followed on the same mile by anotherwin the oppo- 
site direction. Where the speeds are marked “s” a 
stop took place. 

long stretches of down gradient time was not 
taken, and in some places the speed was upwards of 
30 miles an hour. 


Left Dunkirk, August 28th, 1855, with 30 wagons. Total 
weight of engine, tender, and train, 514 tons. 

















No. of Elevation ie naa Mite per 
Mile Post. above Tide. inclination. Hour. 
ft. 1 in 
459 621 
458 660 135 
457 701 129 6 
456 741 132 4 
455 782 129 6.3 
454 824 126 4 
453 864 182 5 
452 888 220 5: 
451 891 1760 7 
450 981 182 7 
449 970 185 5 
448 1010 182 
447 1047 148 
446 1085 189 7 
445 1123 189 7 
444 1151 189 8 
443 1190 185 6} 
442 1226 147 6 
441 1266 182 7 
440 1302 147 5. 
439 1380 189 9.2 
438 1845 852 9.2 
487 1363 293 7 
486 1890 196 10 
485 1360 Down 10 
434 1386 * 9.2 
483 1851 852 24 
482 1871 = A 
481 1388 , 
480 1397 587 20 
429 1407 528 20 

















No. of | Elevation | Mee Rate | ee 
Mile Post. above Tide. | Inclination. Hour. 
Load diminished to 25 wagons. Total weight of engine, 

» and 436 tons. 

# | | a) 
rH 1528 129 8 
426 1564 129 9.2 
424 1606 126 10 
428 1606 Level 13} 
422 1595 Down 24 
421 1571 é 15 
420 1540 Ps 30 

, 1515 * 80 

164 ‘ 20 
” 
416 142 a 80 
415 1895 Ps 80 
414 1385 ” 30 
418 1396 480 20 
412 1407 480 13} 
4il 18938 Down 12 
410 1392 . 12 
409 1396 1320 24 
408 1898 2640 30 
407 1399 5280 24 
406 1405 880 24 
405 1411 880 24 
404 1414 1760 24° 
403 1417 1760 24 
402 1420 1760 24 
401 1421 5280 24 
400 1425 1320 24 
899 1425 Level 24 
398 1427 2640 80 
897 1435 660 24 
896 1482 Down 20 
895 1439 754 12 
Left Olean, August 29, with 25 wagons. Total weight of 
engine, tender, and train, 436 tons. 
394 1459 64 9.2 
893 1462 1760 17 
892 1469 754 20 
891 1483 877 20 
890 1493 528 20 
889 1489 Down 12s 
388 15038 877 17 
887 1525 240 17 
386 1533 660 20 
385 1522 Down 80 
384 1530 660 24 
383 1538 660 24 
382 1542 1820 20 
381 1582 182 17 
380 1622 132 8 
879 1662 182 10 
878 1699 143 11 
877 1673 Down 17 
376 1624 ~ 24 
875 1582 ies 20 
874 1541 . 13} 
878 1507 pe lls 
872 1467 - 30 
= - Pe 20 
70 400 Ad 1 
869 1873 9 it 
868 1357 on 24 
367 1380 230 17 
866 1996 . 330 17 
865 1416 264 17 
864 1482 830 20 
363 1442 528 24 
362 1459 811 17 
80 Total weight of train, 514 tons. 
Pr; ei a 77 660 9.28 
860 1496 182 15 
859 1518 249 11 
858 1527 587 8hs 
857 1511 Down 15 
356 1538 196 13} 
855 1538 Level 17 
854 1555 811 20 
853 1579 220 17 
852 1590 480 20 
851 1605 852 17 
850 1637 165 17 
849 1671 155 10 
848 1680 587 9.2 
847 1701 251 15 
846 1740 185 7 
345 1779 185 6.3 
844 1770 Down 10s 
843 1718 7 20 
842 1668 * 24 
841 1617 ” 17 
840 1562 9 17 
889 1614 - 20 
838 1463 ” Not taken 
837 1412 » * 
886 1361 de - 
335 1309 ” ” 
834 1259 . rd 
833 1208 “ re 
882 1161 be ip 
(To be continued.) 





Tas Droveut.—At Lower Darwen, in 


water company has notified the 
supply of water will be cut off for 


present. 


the 
ir 





A Rattway a a ao Tamastoe— 
Macassey andl Mr.- William upon a railway 
tunnel between Scotland and Ire! it being intended that 





ish side, and thou 


the 
might probably be met with, much 
inconvenience would not occur as by an early completion of 


the large ventilating shaft thorough of the driftin 
poo preamer yy See fpr 3 iy ase. Sin the x. 


y 
rocks largely prevails on 
ddapuble nantunt of water 


a con- 


cavation of the tunnel would be suitable for building purposes, 
it could be made available for the masonry lining. Around the 
seaward shaft on the Irish side a jon of the surplus 
material might be deposited, and thus form a station for 
pumping purposes, the i being run to spoil in the 
most convenient situation on the coast. On the Scotch side, 
though a difference exists in the material to be 
through, there could be no serious impediments to a rapid 
and successful completion of the land tunnel, the tempo- 
rary d being carried on-by means of the large seaward 
shaft on the Irish side. The construction of the submarine 
tunnel a4 of necessity caper t —_ more trouble in its 

rogress—t! era | wor! ing the running of the drift- 
Se right through. soon as possible after the completion 
of a small portion the lining, if any was required, could be 
proceeded with.” The report includes a good deal of what 
we may term —_— pleading, but we cannot see that it 
advances any su tial reasons for the construction of the 
tunnel ; whilst, even if these reasons were forthcoming, the 
whole question of how the work should be carried out would 
have to be gone into much more fully than Messrs. Macassey 
and Scott appear to be able to deal with it, before the scheme 
would be likely to obtain any public ——. 

H.M.S. Pewgtopr.—The Wisclops, 600 horse power twin 
screw, under the commmand of Captain Martin, made her 
official trial on the measured mile outside the breakwater at 
Plymouth last Wednesday week. Her draught of water 
forward was 16ft. 17in.; aft, 17ft. 7in. She was full 
equipped, with six months’{ stores and provisions or . 
Six runs were made at the measured mile at full boiler power, 
giving a mean speed of 12.76 knots, and an indicated power 
of 4702 horses, or considerably more than seven times the 
nominal power. Four-runs at half boiler power gave a speed 
of 9.804 knots, and an indicated power of 1730. engines 
are by Messrs. udslay, Son, and Field on their patent 
three cylinder ement, and are fitted with surface co_- 
densers, superheaters, and all modern improvements, and 
worked to the entire satisfaction of ail on board. 

American Bripexrs.—A joint resolution was lately moved 


-in the American Congress directing that all bridges to be 


constructed and in process of construction over the Ohio and 

Mississippi rivers shall be made with unbroken and continuous 

spans, with the span over the main channel not less than 
ft. in length in the clear. 

OvernEaD Street Crossines—The Supreme Court of 
the State of New York has decided that the overhead street 
crossing or foot bridge, over Broadway, lately illustrated in 
en is a nuisance, and must be removed in “ ninety 

ays. ‘ 
HE InTERCOLONIAL Rarttway.—It is announced from 
Canada that-there is likely to be a ministerial difficulty upon 
the question of the route of the Intercolonial Railway. There 
is a strong interest in favour of the North Shore route, which 
would be at once the least useful and the most costly. 

Tue CuarTerep Gas Company.—After a long parlia- 
mentary struggle the Chartered ee have at last ob- 
tained their bill for new works at king. These, when 
completed, will probably be the largest ever constructed, 
covering 100 acres of ground and containing about 2500 re- 
torts. company’s works in the City are to be closed with- 
in five years. 

STEEL Rarts.—Since the terrible accident, last April, on 
the Erie pri £1 y omens f iste the report of the general 
manager as to worthlessness of the iron rails in that line, 
5000 tons of steel rails have been put down on the Delaware 
division, on which portion (104 miles | of the line the 
accident occurred. The Austrian Northern Railway Company 
are about to erect steel rail mills of their own near Vienna, 
capable of rolling 10,000 tons per annum for renewals on 
their line. The steel is to be made by the Martin process, 
whereby a large proportion or the whole of the old iron rails 
can be worked up. 

Tue Pactrico RartRoav.—The eastern and western sec- 
tions of this great line of railway have been brought within 
= mene st each other, a distance which is —- ered short 

y the enterprising companies ing on the work. The 
whole is expected to be open in July next, much of the 
cet proceeding, in each direction, at the rate of from 
two to miles a day. 

New Lrvz or Stsamers—The Post Office. Committee of 
the American Senate have reported in favour of a bill for 

il steamers 


establishing a weekly line of first class mail from 
New York to Bremen, touching at Southampton. The 
owners are not to be subsidised, but are to be wed the 
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MESSRS. WISE, FIELD, AND AYDON’S SYSTE 


Fic.t. 


NEARLY a year and a half (vide page 116°of our third 
volume) we f ae some particular of a method of burnin 
petroleum, or other liquid hydrocarbons, in steam boiler ani 
other furnaces, which had been patented by Messrs. Wise, 
Field, and Aydon. At the time above mentioned the appa- 
ratus was being tried at the candle manufactory of Messrs. 
Charles and John Field, of Lambeth Upper Marsh, where it 
was found to give excellent results; and it has since been 
applied with similar success in other places. This being the 
case, we now publish engravings of the apparatus, as we 
consider that at the present time when attention is so strongly 
directed towards the utilisation of liquid fuel, it will be re- 
garded with interest by many of our readers. 

In our illustrations Figs. 1 and 2 are longitudinal sections, 
showing two methods of applying the apparatus to a Cornish 
boiler ; whilst Fig. 3 is a corresponding end view. As will 
be seen from the engravings, the apparatus is of a very simple 
character. It consists, in fact, merely of a superheater ar- 
ranged as shown, and a kind of injector placed in an inclined 
ers just above the firedoor. The petroleum, or other 
iquid hydrocarbon, to be burnt, is led to the injector through 
a pipe furnished with a cock by which the supply can be re- 

lated, and it is there met by the steam which has passed 
through the superheater, and which hag thus had its tem- 

rature raised to about 600°. The injector is very similar in 
its construction to Giffard’s well-known instrument, and its 
action is such that the liquid fuel is injected into the furnace 
in the form of an exceedingly fine spray mixed with the 
superheated steam. In the case of the arrangement shown 
in Fig. 1 the spray thus injected comes in contact with the 
hot ashes on the bars, and is thus ignited; whilst, when 
the plan shown by Fig. 2 is adopted, the ignition is caused 
by the heated bed of the furnace. In either case a combustion 
ensues which is very perfect, and which is under most com- 
plete control, the amount of flame being readily increased or 
diminished by regulating the quantities of liquid fuel and 
steam admitted to the injector. The air neces to support 
combustion is admitted ugh openings in the oor, and 
so long as the apparatus receives the most ordinary amount 
of attention, the flame produced is perfectly smokeless. 

As the liquid fuel is injected by the aid of superheated 
steam, it is evident that a supply of steam must be obtained 
before the apparatus can be brought into action. This being 
the case, the arrangement shown by Fig. 1 will in many in- 
stances be that which it will be most convenient to adopt. 
In this arrangement the firebars are retained and steam can 
thus be got up by an ordinary fire in the usual way. So 
soon as a certain pressure of steam has been obtained, the 
ordinary fire can allowed to die out and the injector 
brought into action, the ashes remaining from the ordinary 
fire serving to close the openings between the grate bars and 
to ignite the spray of liquid fuel, as we have already explained. 
This arrangement is also convenient in cases where the 
boiler is worked sometimes with liquid fuel and sometimes 
with coal. In cases where there are several boilers worked 
with liquid fuel, and with liquid fuel only, it is better 
to — the arrangement shown by Fig. 2, as it gives rather 
more favourable results, In this case the steam for injectin, 
the liquid fuel may be obtained at starting from a sm 
auxiliary boiler heated by an ordinary fire, it Sein of course 
merely nece to use this auxiliary boiler until steam has 
been raised in the main ones. 

Altogether the apparatus which we have above described is 
the most simple and efficient that we have yet seen for burn- 
ing liquid hydrocarbons. We have been informed, on what 
we consider reliable authority, that at Mr. W. C. Barnes’s 
chemical factory at Hackney Wick, where this apparatus has 
been for some time at work, 15,240lb. of water have been 
evaporated in five hours by one of the boilers, by the con- 
sumption of 800 Ib. of oil ; or an eva tion of 19 Ib. of water 
pe cenit Taking into consi ion that the pressure 
at which the boiler is worked is 28 Ib., and that the tempera- 
ture of the feed water was 66°, this performance is equivalent 
to the evaporation at atmospheric pressure, from a tempera- 
ture of 212°, of 22 Ib. of water per d of oil burnt. The 
fuel used is the waste product left from coal tar after the 





removal by distillationTof the naphtha and light oils. It 
weighs about 65lb. per cubic foot, py material 
gookuced at the above factory. The ay ry is supplied 
with oil from a tank, which is in its turn fed from the u 
of another tank placed at a slightly higher level. i 

tter tank has a l-shaped bottom which receives 
the dirt or other heavy impurities ited by the oil, a pipe 
being fitted to the lowest point of bottom, so that 
impurities can be drawn off when . The oil tank is 
also fitted with a coiled pipe through which steam can be 
blown in cold weather, or at other times if it should be 
necessary, to liquefy the oil. We have ourselves seen the 
apparatus in action at Mr. W. C. Barnes’s factory, and can 
testify to the perfect combustion obtained by its use. It has 
also, we may mention, been applied, amongst other places, to 
the boiler of a steam launch now at Woolwich Geokpenl, 
and we understand that it has in this case proved equally 
successful. We shall next week publish engravings of this 
boiler, and give full particulars of its performance. 

The question of to what extent liquid fuel can be econo- 
mically substituted for coal is one to which it is at the pre- 
sent moment very difficult to give even a general reply, 
whilst to give a precise answer is of course impossible. Whe 
question is, in fact, one upon which most persons proposing 
to use liquid fuel a - to — for themselves. In 
every case the answer will de upon the compara- 
tivo polems at which coal and liquid fuel abe pvt sas gree 
upon the certainty with which a supply of the latter fuel is 
procurable. In many instances the rate of evaporation 
which we have above mentioned as having been obtained at 
Mr. W. C. Barnes’s works would be amply sufficient to justify 
the substitution of liquid fuel for coal, particularly where the 
fuel is obtainable in sufficient quantities close at hand as 
a waste product ; whilst in other cases, where coal can be got 
at a very cheap rate, this latter fuel will have the advantage. 
Perhaps the nearest ap h toa ] answer which can 
given to the question is, that so long as the cost of a certain 
quantity of liquid fuel does not exceed, or only very slightly 
exceeds, the cost of the amount of coal or other solid fuel neces- 

for doing the same work, there is an advantage in usin 

the —_ fuel, there being a saving effected in the wear ani 
tear of firebars, &c., and the cost of labour for firing being very 
greatly reduced. So far we have only been ing of land 

ilers. In the case of steamships, and particularly of war 
vessels, or steam yachts, the power of carrying!fuel for an 
increased number of days’ consumption is one which, in many 
instances, will outweigh all questions of cost. In hot 
climates, also, the adoption of liquid fuel would materially 
add to the comfort of the stokers, as in cases where it was 
used it would be comparatively easy to maintain the stoke- 
hole at a moderate temperature. Another point, which is of 
importance in the case of both land and marine boilers, is 
that it appears certain, from the experiments which have 
already been made, that a r duty can be got out ofany 
given boiler when it is worked with liquid, than when it 1s 
worked with solid fuel ; or, in other words, that with a given 
boiler a much greater quantity of water can be evaporated in 
a given time with the } some than with the latter. This, 
however, is a matter of which we shall speak more fully on a 
future occasion. 

In concluding our notice of Messrs. Wise, Field, and 
Aydon’s system of burning liquid fuel, we should mention 
that their plan is now being carried out in this country by 
dean te pane who vy loop 2 ge time eye 

ion on th ection of those points of arrangement 
detail which require to be modified for different forms of 
boiler, and upon which the success of an apparatus of this 
kind so much depends. 











‘Tue Carma Ocean Race ror 1868.—A telegram was re- 
ceived on Saturday last announcing that two of the most famous 
China clipper ships had sailed Foo-Chow-Foo, viz., the 
Taeping on the and the Lahloo on the 30th ult, It made 
no mention of the 


clippers. 





OF BURNING LIQUID FUEL. 
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LIQUID FUEL. 
To tHe Epiror or ENGINEERING. 

Str,—You having been enough at various times to 
notice the Aydon system of burning liquid fuels, and an erro- 
neous impression having got a which, if not corrected, 
— give rise to serious misapprehension, we beg that you 
will kindly allow us in your valuable journal to state 
that Messrs. Wise, Field, and Aydon are merely joint 
patentees of the invention in question, and that no partner- 
ship does exist, or ever has existed, between any of those 
gentlemen, nor is either Mr. Field or Mr. Aydon in any way 
connected with our firm. : 

We simply act as agents for the patentees. Your insert- 
ing this short _expjanation will be esteemed a particular 
favour. e are, Sir, faithfully yours, 

- Francis WISE and Co. 

Chandos-chambers, Buckingham-street, Adelphi, 

London, W.C., July 9, 1868. 


MUSICAL NOTES AND BRIDGE STRAINS. 
To tHE Epitor or ENGINEERING. 

Srr,—With reference to the method pursued by Mr. Airy 
in determining the strains on bow-strin dees, as illustrated 
in your issue of June 26th, I would how it is, since Mr. 

iry has determined that the principal strain on the verticals 
is orfe of tension, that the ice of engineers is to consider 
them as struts, vide Brunel’s bow-string bridge at Windsor, 
the bridge over Southwark-street, on the Charing-cross 
Railway, and the Charing-cross and Cannon-street stations’ 
roofs. Also, if as appears from Mr. Ai i 
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ON THE STRUCTURE OF DOMES. 





FiG.2 SECTION OF DOME 


Fic. | ELEVATION 


wT 


a first story, square in plan, but with a rotunda 208 ft. in 
i , constructed within the square, from which a single 
dome without chords or ties should rise. At the base of the 
dome would be a gallery of 20 ft. width all round the rotunda, 
and in the corners of the square would be semicircular addi- 
tions of 61 ft. diameter upon the level of the gallery floor, 
whole giving an area of about one acre on the ground and 
one-third of an acre upon the second floor. 
and 3 show the elevation, section, and half-top 
posed building, and Fig. 4 shows a half-top 
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sure upon all the bands, and not transmit any strain to an 
abutment. . 


wu 

The adoption of some definite shape, some surface of re- 
volution, ellipsoidal, spherical, or similar form, and then to 
calculate or ascertain in some way the strains existing at 
various points of the dome would be a third way of consider- 
ing the problem. : : 

fn the proposed method of construction it would be evident 
ing uniformity of condition of 
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ay Ie 
any portion of the domical surface w strain 
subsists. 

This last proposition leads directly to the second form sug- 
gested, that is, one where the ixabelanesd pressure woalh fe 
equally divided in all the bands (and if we could suppose the 
dome to be in perfect contour, the base would rise with a 
vertical tangent without thrust 


they are —— upon the crown, so flat that with the least 
Yielding of the material from compression or elasticity, the 

ing surfaces of the upper one or two sections would be 
impaired, and the whole structure Sy om mag The second 
form suggested is very open to this di ty. Again, the 
have such irregularity of curvature, that it would be di t 
to = the joints, as each zone differs essentially. Above 
all, they are very ugly in contour, having nei 


appearance of repose, which is perhaps the only term 
which the coldeul sah of stability hanes the tio-bands z 
akin can be named. .... These considerations, with others 
which were stated, led to the adoption of a hemisphere as a 
basis for the plan and investigation, and it remained only to 
devise some approximate means for determining the amount 
of the various strains upon the polygonal shape which was 
assumed to construct the hemispherical dome. The data, so far 
as weights of parts was concerned, could only be approximate, 
and the information desired as to the strains was also only 
such an approximation to the actual forces, as would allow a 
decision of the compatability of the parts with coefficients of 
safety much greater than any chance of error from the un- 
certain data or the inaccurate calculations or experimental 
results. 

The speaker* alluded to the difficulties of computation, 
and the chances of error which lay in considering, as a mathe- 
matical problem, these applications of forces to structures, 
and exhibited a model which had been made to show graphi- 
cally the results within the limits of accuracy needed. Fig.5 
shows a view of this model. 

This model consisted in a chain made of twenty-two links 
of brass, each four and one-twelfth inches long (sixteen and 
one-third feet to the scale), delicately hung with little friction 
at the joints. ‘Chis chain was suspended freely in front of a 
drawing-board, upon which was described a semicircle of 4 ft. 
4in. diameter, the centre line passing through the first joint 
of the chain, so that twenty ot the links hung in contiguity 
with the semicircle. To each of the links near the middle of 
its length, where the centre of gravity of the material of the 
zone which the link represented was found by inspection 
and calculation to come, was suspended, by a fine wire, a 
weight, which weight represented reieath part of the one-half 
of the material comprising the zone of the dome. When 
thus loaded, the ratio of the total weights to the weight of 
the chain supporting them, was so large that the influence of 
the chain-weight upon the curv (or polygon strictly speak- 
ing) could be overlooked, and the line obtained approximated 
very nearly tothatof equilibrium of adome composed of conical 
frustra under the conditions assumed. 

If the dome were to be constructed in this shape, the hori- 
zontal components at each intersection of the frustra would 
balance, and that at the base would be represented by the 
force needed to draw the upper link into a vertical condition. 
In the model this force was measured by means of a bell- 
erank lever, connected by wires to the joint from one end of 
the lever, and dependent from the other end was placed a 
weight which counterbalanced the foree. The shape of this 
approximate catenary and the amount of its horizontal com- 
ponent (or pirameter) was shown atthe meeting. The Table 
which completes this article, gives all the weights employed 
and results ubtained. 

In a similar way, by a system of bell-crank levers, the 
strains, which would exist in a hemispherical dome, were 
resolved into vertical and horizontal components. Each joint 
in the chain was drawn by a weight into the circle of the 
hemisphere. The weight required to perform this repre- 
senting the plus or minus horizontal component, the tension 
or compression of each tie-band at any point of its circum- 


rence. 

The following Table gives the weight ascertained as that 
of the te zones, and the horizontal components which 
the model exhibited ; while the third column shows the strain 
updn the tie-bands, the+indicating compression, and the— 
indicating tension. 
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weight of 


Strain on 
Tie-band. 


No. of Zone, 
commencin; 


at Crown. 


~| Half 
Skin of each 


oe. 
Horizontal 
Component 


Timber and 











44,200 lb. 
+3,900 


+3,910 

| - 6,400 +2,040 : 

Total strain on tie- 

| + 8,700 +1,180 | band at abutment. 
21,110 


. 14,090 Ib. 


| 
|” 412,000 
| 


oa 


io | 


24,850 


— 8,500 | —2,710 


fo =) 


29,550 

—17,000 —5,410 
$2,670 

—19,000 —6,140 


| 35,550 


_) The stre: of tent natn sm ait 


nea ae ‘say 


tie-band, or. 10 in. inate or 20 square inches. section, is 
sound solid timber, and takin thie at one-third ultimate 
strength, we have 80,000 lb. as the reliable strength. 

The discussion of other tensionally strained tie-bands, or of 
those subjected te compression, would lead to similar results. 
So far as resistance to winds is concerned, the following con- 
siderations may be entertained. 

The weight of the dome, as proposed, would be about 6 Ib. 
per foot of surface. From nel’s experiments, it would 
appear t a dome offers about one- the resistance 











—14,300 —4,550 
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As the weights applied as vertical components by suspen- 
sion from the links were taken at yssath part of each balanc- 
ing. half of the total weights of each zone, the horizontal 
component obtained by experiments could be taken as 4 
force exerted radially upon the tie-band for a 
its circumference, or asso much internal or ex pres- 
sure applied to the tie-band. The tension or compression on 
the tie-band consequently. wa sas the ratio of the diameter to 


the half circumference, (2). which tension or comprés- 


sion being resisted by both: sides of the band, the strain, 
tending to rupture or crush the tie-band, was related to the 


horizontal component found as (<) 


The other strains to be resisted in the structure are: that 
of compression along the rafters; that of the weight of the 
rafters and skin, which is applied to the rafters asa oad upon 
a beam; and that of the twisting moment, which may pro- 
ceed from some current of air blowing unequally along one 


side or whirlin d the struct 
The strength of the rafters to sustain the load applica to 
thent endways is too greatly in exeess to need var oa 
Their as beams, supported by their end tie- 
abutments, is that of ordinary roofs made to qaey anbee, 
and intended as permanent structures, per ate nats 
between being the same. 

The arrangement of the rafters incident to the 

of the load proceeding from each upon the ends of one 
iae'toasea possonding? Gotan sapniiegt ahin tote of triangu- 
be understood, from the following 


This arrangement 
upper ne Sos earners aegis 


eer eter se hte 
has fi t rafters 
comets ing the lower 


at the foot in the form of a 
suey -fowe A's are left 


my 
only that, 


Paget zone above, 





HE 
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M. 
triangles oy not be racked, except by a force 





window spaces 
ey © ants fay Ey © 





to wind that a vertical plane surface presents. Our heaviest 


VIEW OF MODEL FOR EXHIBITING STRAINS IN 


wind can be assumed in, are foot. The 
effect upon the dome in goats Tick of section ex- 
posed in the direction of the ‘witd. 

Red this to a 


ucing pressure all over the surface uniformly 
distributed, the load is 3b. per square, foot, and the effect 
is to ineréase their strains of 


at 18 Ib. 
be dbo 1, per 


pieces, 
cur before any eaanrophe could ensue. 
ty of the whole structure to, resist a wind 
which shen mare it sdews Ue rr voergy V re wergnr 
weight is 400,000 lb. on the tie-band. The heaviest gust 
would exert a force of one-third of 18 lb. upon 
84,000 ft., surface, or 200,000 lb. «This would -be almost 
exactly the frictional hold upon a smooth surface ; but when 
and other sources o/ adhesion are considered, 
thi ground for alarm disappears. 

The strains upon the structure wher in process of erection 
should not be overlooked, it being needful to demonstrate it 
could be built as well as that it would stand. yy seat 
section is raised and the tie-bands at the upper ends of the 
rafters attached, it is obvious that the greatest strain te be 
carried is the tendenc — of the upper ends to fall inwards, 
which is to be resisted by the compressive strength of the 





upper tie-band. 
The The lower tie-band of any zone is in all cases only subject 
DOME 
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Fic. 3. HALF TOP VIEW OF BUILDING. 

















Jorx 10, 1868.) ENGINEERING: 35 
J 
i f strain (pl i hich exists i “upon. the 

to coat Ge vcutoned thrust Of the lash ondhivs, andl thoins| CONSTANT GALVANIC BATTERIES. |n0 deposit of gse pon the'latter ‘could take place, 
ward thrust of the one below it.) J Tae New Pexoxie or Mancanesk ELEMENT oF | 6+ ondition is by the: emplo: tint - 

This tendency can be estimated, for we have the weight of Mons. G. LeeLancne. the guested’ Its ‘heen ot by ie, Marié 
Se keds contenant lame | _Waust telegraphy has arrived step by step at the | Davy, and others, by immersing : positive pole in 

ion of methods and apparatus by which the} son@' iquid which, in its deeomposi reeom pc 


By compu the test compressive strain will be on 
the Tighth. rt ad a15i—-8000 lb., which it is’ abundantly 
able to & . 


$ 
Exteriorly, a building as 
striking oF aipetal architipeasih: 
expanse would have that grande 
magnitude, and that beauty 
lightness. Thi} building would * 
remarkable portion of our p’ 
sf 
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ZRYCTION OF»GASHOLDERS. 







THE CO 
Tdé\exe’Bprror or Extingerrne. 

Srr,—By t of the paper dm the “Construction of 
Gasholders,” y Mr. pre + the Association of 
British Gas , and of the ion thereon, it ap- 
pears that thediscussion turned prineipally upon the neces- 
sity’ or not he top framing usyally employed in gas- 
holders. 

Mr. And argued, that the top framing being put in 
to support the®ép dons was not necessary, as the sheets not 


mselves, but carry the rest of the holder as 


pe argued, that it placed the top sheets in a 
better posi do_the duty required of them, that it did 
essity of a wooden framing or stage erected 
that-weights being necessary to give the 

economical to: put in a top 


But the jprincipal ipal duty. of the top framing was entirel 

overlooked ;--that-is, the diffening of Nie remy Br The 4 
framiag—Of @ Well designed gusholder acts on the top cur! 

in the-same manner as the spokes: of a wheel do to the 
fellies ;-i¢-prevents 
{ramin ke 


re 


only support 
Welly err 










that is between the principals and “secondaries; but if there 
be no princip bn the curl must be “made: sufficiently 
strong to stand wh@lly*by itself. It-séems to me a similar 
case toa roof trus#fieither to make it simply a skeleton of 


rafters and a tie, orto sruse the rafters.with king and queen 
rods and struts. —_, 6 kat 
The collateral ad es ‘attending the top: SYB-, 


tem, viz., the suppott,ef the top y ) When sthes bolder: 
not at work, without # ed tithe tank, and the 
form of the crown giving a less strain on the top plates, were 


full ; , ; 

By Wiking away, then, the top franiing—lIst, the top curb 

must be madé considerably stronger ard. heavier ; 2nd, the 

top must be strongér and heayicr ; 3rd, there must _be a 

¥e erected in the tank to bear the crown when the ‘holder 

is down. I cannot see that there is any advantage uttending 

the:.construction of a gasholdet | without. a top, framing if 
these points be properly proyided for. ? 

I am, Sir, yours obediently, 
Sydenham, June 29, 1868. G..B.M. 








THE CHANNEL TUNNEL SCHEME. 
°° * To rum Eptror of Exeitrerine.: | 
Srr,—In your number of Enciygsreve-.of Fridey, the 
26th ult., you insert a letter from my, friend, Mr, G. 
emi in which he-says-you--have ‘given publicity to 
Mx Hawkshaw’s plan for tunnelling under the Channel, but 
that se did not mention the plans Mr. Remington ‘had pro- 


’ iously, .L am sure, then; you will be enough 
to Madd open io do justice to ot I being the very first 
person who ever — of oy & Berlooe gor’, ‘ 

Years; ans, etter. to Sarl of » Lpro- 
co ge, es Aeteely onland¥ London to, Galeutta’ “s 
which was published widely througliout Europe. 

Init I said “I propose to connect. France ead. England 
bn og by'a ‘tutinel under the‘ Channel—by » bri eae 
Bor by’ h tube ‘init onthe edof- the’ Chittaelliks “the 






Scablé which latter plan T prefer,” 

‘Soon after, “E-redéived a tee from M.° Moequard, the 
private secretary “ the present emperor, rates French, 
i isting me to. Jay ‘my’ 8 before’ hid“Mdj “et his 
Hedves fhichy-of pone) Tdid. 1-Aqthis"Sertud oeipta ofa 
that has been proposed up to the present timo owGie subjéet, 
Eshpuld . be Aiigetitacyeun tingling a coeder forithese few 
Wrssane HY, 


ALLEEBS 
r and Cor, Mem. of Royal Dublin 
umbers, Vietoria-stneet, SW ., 
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publish the above im accotdance with: Mr. Sankeys | 
;consider:that ,it mustbe.very diffienli,tosay : 
Channel:/by)a jhyidge. or. 


mee Ff, aapesing the ‘ bad 


= Aubeagh eran cae 
and A, perth x this Pi 
dinmidiately productive ' 
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s: pre a es 
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the top curb from collapsing. And if the 





gonductor., It should. have, if poss ble, 
| affinity: for hydrogen, as the, pen, fone 


insulation of lines has become perfect, and the trans- 
mission and reception of 










the Atlantic cables and of thé%@ompound india- 
cores. i solved the 
diffieulty of line ed cups. 


instruments 


tstone and Hughes have ‘sy 
as fast almost 


by)which messages can be trahs 
28 hey can be dictated. Siemens 
to|* spat” a fault with almost inc 
Buf nobody has, as yet, been hap 
up@m a galvanic combination which 
thé reproach that “there is noth 
“stant than a constant element.” , who 
of copper solution, 
* and all the modifi- 
‘a whole host of in- 
eir own patronymics 
ks with illustrations, 








proposed the use of su 
onlg'half solved the diffi 
catgons of it in form) 
vetors have endowed’ w: 
ha¥é helped'to fill the tex# 
and@ithe store-rooms-with: 

















th of telegraphy—one watdsthe reality of 
a ‘{gonstant-battery.” avy, by’ the employ- 
ment of sulphate of 1 and a carbon pole 





insfead - of. sulphate. of ~ 
sa the- waste-of -m 
tio, of - 


aud “a ‘copper pole, 
ccasioned by uc- 
because, in taking 
ssurfaces could not, of 
du@yanything oytiefsthe small quantity of 
ph is soly m/Biterefore, one point was 
hws thisiélement gave conscien- 
beeen and 
us Wut the-same*cause of polarisation, as 
by Sabine—tle impoverishment -of the 


is stil present in alt its original importanee, ont’ few 
minutes on closed circuits-sufficed to reduce the tension 
of this element even. with greater rapidity-than-that of 
a Daniell’s under the same cireumsfances. ~~~ 

For our awe do -nob-see~any possibility of 


y 
constructing ‘an element with diquids which ean, by 


‘any m ‘kept ‘entirely free from ~ isation. 
HE ad in! riage ere A ale 
covery of some suitable “dry element,” and put our 
trust in the aid which we feel sure thermo-electricity 
will yet lend to the practice of the electrictelegraplt. 

A new element with a single fluid, and in which the 
polarisation has, by an ingenious combination, ‘been 
rediiced as low as it perhaps'can bein any galyanic 
combination, has lately been invented in France by a 
M. Leelanché.,,.;As,the construction of this, elementis 
based:upon yeally. sonnd:principles, we consider that. 
description of itis entitled to a prominent‘place in our 
columns. The. prin¢ipal chemical action in every gal, 
vanic element, of whatsoever construction jt may be, 
is the,dissolution of one.of the metals composing it. 
This dissolution: may be regarded as a species of com- 
bustion resulting in-an undulating motion of moleeules 
which makes ifself obvious in certain particular, ways, 
and which we calfelectricity. And tlig combustion is 

roportional to, the intensity of the current set, up, 
na galvanic element with a zinc pole, we consume 
zinc in proportion toithe work:which we ‘give the’ele 
ment to do; and whatever exterior work we put it to 
is paid for to the fall by the amount of zinc expended 
or transformed in the jnterior, In some galvanic 
elements, unfortunately, by reason’ of their imperfect 
construction, we ¢xpend more zine than theéquivalent 
of :the'effect ee just as ina sien trae a 
steam engine the’ codls cost more fhitn the work done 
ig. worth Bie" a" yo0d leet Tike“ good . steam 
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nil be saceessfal are i) » & i 
dial ved th ast 


Ther iegatave pole destined by be diadl vet 
be 4 good conductor bf elettricity, Fareste ead 
ich, casily 
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for Oxygen, and be immersed. in .a liquid, 
dissolves its oi tile as pee its surface 
2.. The positive pole, .on the contrary, mus 
cul oo Misable as possible, and must, be equ 


oxygen, and must be.dmmerseds tatice liq 


tiese conditions be grate pao 2 ¢onistant 
clement would bé ati easy one; because if every atom 
inf shy drogép.w igh. wandeved’frém @ fc 





m 8 even'| every 
d the requirements of ordi r on great 
is still left,. viz.,. galvanic 
We cannot wish for i bi better than 


sition, was able to take up an atom: of hydrogen 
atom of oxygen chiabined ‘on the other side ; 


but the contact between the ‘pole’ and "thé liquid was 
not ‘a perfect one, ‘anit asters ‘the liquid ‘tould not 


be régarded as formin of the pole ; the liquid 
was not seeatis i et hence, as we said before, 
it betame: impoverished ina thin stratum arotnd’ the 
pole and acted like a water element." «°" © 

M. tay hl iB bold aponnd . casting 
away the second liquid of these compoutid elements, 
and sought for a porte yd, which; in-some .measure, 
would fulfil our’ second’ condition: itself; and-this ¢ub- 
stance he has found in the peroxide of a 
Peroxide of ‘manganese has’ conducting’ mucli higher 
than ‘the ‘generality of oxides, ‘and ‘approaches, ‘in- 
deed; to that possessed. by: the metals, It is: in- 
oxidisable, insoluble in water, and has a great. affinit; 
for combustibles. ‘Hence, this substance seemed to: 
conimend ifself for employment asa positive pole: 1t was 
not possible, however, to. immerse ‘it in acid, becaut 
the acid would have ‘combined chemically with it, and 
this would have been- contrary to ‘ene. of the condi- 
tions” of a -good'element} and so avsolation of an 
alkaline salt~was adopted; ‘into- which this and ‘the 
zinc’ pole’ were both immersed. : 

The way in- which ‘M, Leclanché ‘makes up- this 
element is as ee td 8: the wert the a cylindrical 
porotis pot» ds » p! a: prism . i 
graphite or ‘carbon; which is well:rammed im'with 
mixture’ ‘of rougtily powdered’ peroxide of manganese 
anid “carbon, such as is used” for the prism, This 
porous pot is fhen placed in a suitable. square. glass 
jars which isotpelinds with a ciecular ae to> fit: it, 
and me at ry eo = rod of zinc, which serves 
as the negative ‘pole: “This forntis; in some réspects, 
Ard re Althtisk it-displays, we think, a-want of 
practical electrical knowledge on: the part-of the con- 
structor; particalarly;iw the relative ditensiens df the 
two spoles;’' The ‘only liquid used in ‘this:element'is 
water, in which ate’ a few crystals of ‘sal‘amnionia¢ 
‘N H* CL). When iit work, the saammoniac becomes 
decomposed; the chlorine, atom combinés. with, the 
zine’.pole, forming .chloride: of zine, which: ‘is:imme: 
diately: dissolved«in., thes-water,! and thé equivalent 
ammoniam (N H*), which plays the part of the hydro- 
en ina Water element, or ‘of the reduced metal in) a 

auiell’s or,Marié Davy’s, is carried to the positive 
pole, and there combines withthe peroxide. of man- 
ganese; for whicli.it has.a-great affinity... This:combi- 
natiow. of the base of the d salt constitutes 
the great difference between this anit the elements 
Which have hitherto been used. The inventor, who 
has made. an extensive seriés of }experiments with this 
element, recommends the employment of a mixture of 
very coatsé grains -of the peroxide of manganese and 

n for the.positive pole, as it gives, when at work, 

bconsiderably less, polarisation than when the same con- 
stituents, are in theform. of 1a-fine.powder. . The 
marked difference which has been found in one’series 
of risons’ ‘with*the sare element, ‘but with dif- 
ferent pats of coarseness ‘of the mixture, is'‘shown 
hy the following figures : 


Coarse Powder. 


Fine Powder. 

Circuit elosed. ginegic’ 
« ..16 minutes, polarisation=0.300; polarisation=0.082 
8 wy == 0450 * 0.080 
MB dock 9d 0.500 a 0.110 
0.510 * 0.118 


” ” 


_ This, difference, may, perhaps, be: explained by the 
considerably greater resistance of the fine than of the 
coarse ' powder, This would: occasion the ‘hydrogen 
liberated by the decomposition of the water—for tliere 
is-always water decomposed and hydrogen gis a 
to; collect upon the surface of the positive pole. iastead 
of distributing itself uniformly throughout the anass 
of the’ powder." = ' 
. The nigel ry clement pe cai ele 

s applicability t6 the purposes of telegraphy.., Its 
ele ral to 382 sy ME 
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aa apo Oree is equal to 1.382 ti 
Daniell’s. element, in which the .zixtc is in dilute sul. 
phiric acd of the strength 14. ‘The resistances of 

e elements which we’ have ‘measured’ were umnetes- 
sitily great, off account of the zinc pole. being unne- 


f ; Awhieh | Sessarily small, a construction the inventor, for some 
| exerts ne.chemical. action whatever pen (tz: Cauld Tntabl . 


unaccountable réason, has preferred to the-usudl forms, 
The larger size, with a! carbon pole about-6 in: hi 
had 16 RAs unite; eee smaller sipec-with a” Garhon 
pole iboat 4h jet Mad et tent aad -10-of the 
§ ae ei. 37%. |. 0. ginthals * seer "+ 





deantp edt a tothe 
| positive pole-werehere eombited wierd welenion 
: ET. 78 € Vicg 3 ff ab 2¥ 3 ¢ HOATIZ9 10 & Ai OY € 
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THE SOCIETY OF ENGINEERS. 


On Friday last a number of the members of the Society of 
i paid a visit to the extensive dock works now being 
carried out by the Admiralty at Chatham. Of these works 
we gave a very full account in February last year (vide 
115, 129, 163 and 164 of our third volume), yr hg 
ublished engravi ing a eral plan of the docks, 
t ther with costions of the fiver ag graving dock, &c. ; 
this being the case, it will be unnecessary that we should 
enter into details of them here. We may, a epee pee: 
some general particulars. The works now being ied out 
include the formation of three large basins, having a com- 
bined area of nearly 80 acres, together with four grav- 
ing docks, a docking platform, and large engineering 
bm | other workshops. The basins, the construction of 
which is now in progress, are situated on the line of 
a tidal creek which formerly extended between the Chat- 
ham and Gillingham reaches of the river Medway, and 
which cut off from the main land a low marshy tract 
known as St. ’s Island. This tract was sub at 
high-water spring tides, and the first step towards the forma- 
tion of the docks was to reclaim a portion of it by the con- 
struction of a river wall and embankments in the man- 
ner which we explained in the articles to which we have 
already referred. The part of the island thus reclaimed in- 
cluded the sites of two of the basins—the repairing basin and 
the factory basin—and a small portion of the excavation for 
the former basin was made, and a part of the wall built, in 
order to ascertain what engineering difficulties were likely 
to be met with in carrying out the work. The reclamation 
of the land and the building of the piece of dock wall just 
mentioned were performed by the Government engineers 
chiefly by the aid of convict labour. 

The work having progressed so far the contract for the 
completion of the repairing and factory basins, together with 

construction of two graving docks connected with the 
former basin, and other accessories, was let to Mr. Gabrielli, 
who is now carrying on the works; the Government engi- 
neers at the same time being engaged in completing the re- 
clamation of the island and in commencing the third basin. 
At present, in addition to extensive excavations having been 
made for the repairing and factory basins, the excavation for 
one of the graving docks has been complete4, and that for the 
other is progressing rapidly. In making the excavations 
for the graving docks the plan has in each case been adopted 
of constructing a kind of continuous gantry or skeleton plat- 
form extending over the whole area of each dock, this platform 
being carried by piles driven down to the gravel. On the 
platiorm are laid numerous lines of rails, and these are 
traversed by earth wagons, which are filled by the aid of 
steam cranes, which raise the material in skips from below 
the platform. The wagons, as they are loaded, are taken 
away by small locomotives to points where they can dis- 
charge their contents. Of the graving docks, we published 
an engraving showing a section and = th on page 163 of our 
third volume, when we also gave a full description of them. 
Since this account appeared, however, a slight alteration has 
been made in the construction of the floors of the docks, it 
having been determined to place the granite blocks, of which 
the floors are composed, upon a thick layer of brickwork in- 
stead of upon Portland stone, as shown in our engraving. 
The floor of one of the graving docks is now nearly pe on. 
although the laying of the granite blocks was only com- 
saenaed on the 21st of April last. 

The whole of the bricks and Portland stone used on the 
works is being supplied to the contractors by the Govern- 
ment; the bricks bee made, and the stone quarried and 
cut by convict labour. The manufacture of the bricks and 
the yor of the stone is performed at Chatham, where 
there is a fine brickfield and 3 ae capable of turning out 
20,000,000 bricks per annum. e fully described this brick- 
field and the method in which the manufacture of the bricks 
is carried on in our former articles. There are at present 
about 660 convicts employed in brickmaking, and 500 on 
other parts of the works, besides 230 free men in the employ 
of the Government, and about 900 in the employ of the con- 
tractor. 

On Friday last the visitors were received on their arrival at 
Chatham by Col. Pasley, R.E., the engineer-in-chief, and Mr. 
Edwin A. Bernays, the resident engineer, who, with Mr. H. 
J. W. Neville, the executive engineer, under whose super- 
vision the work is being carried out by the contractors, Mr. 
Carruthers and Mr. Thornton accompanied the party during 
their examination of the works, and afforded every information. 











Tas Travian Matis.—The Italian correspondent of the 
Times writes as follows respecting the alterations to be made 
in the Italian mail service consequent upon the opening of 
the Mont Cenis Railway : “ ‘The meeting of railway managers 
and engineers that has just been held at Florence for the pur- 
pose of so changing the time-table as to realise, for the post 
and for travellers, all the advantages afforded by Fell’s rail- 
way has resuited in an arrangement which seems highly 


satisfactory. The post is to leave Florence at half past 6 P.m., 
—— in time for one of the early morning trains 
across the Mont Cenis. If the French will only make the 


train between St. Michel and Paris express the whole way, 
it will arrive very early in the morning, and there will 
not the least difficulty in forwarding the whole of the corre- 
spondence to En land and Germany by the morning mails, 
Sane now, ws } aps from the Ae spe wale 
only a portion o correspon’ , sentin a speci 

le up in Italy, goes on by the 7.40 a.m. train to Londo 
The letters from the north will arrive in Florence at 
9.20 a.m., and will therefore easily be distributed before noon, 
thus allowing time to answer them by the evening post. 
This seems a perfectly pr rant | arrangement, so far as it 
goes, reducing the time of transit for letters between Florence 
and London to 48 hours. But it will still be virtually 60 
hours from London to Florence, since the morning mail hon 
the former city will be the one delivered here in the morning. 


What we still want is a morning mail ‘rom !’aris to Florence, 
which would bring the letters posted at night in London.” 








BEARINGS FOR TURBINE SHAFTS. 


MR. F. W. CROHN, ENGINEER. 
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Ws illustrate above a system of constructing 


the heart 
of turbine shafts, which has recently been patented by Me. 
F. W. Crohn, of 4, Cullum-street; this system consisting in 
the application to turbine shafts of the methods ordinarily 


employed for oupporting, and taking the thrust of, screw 
propeller shafts. our engraving, Figs. 1 and 2 represent 
an 8-horse power el flow turbine, as . Mr. 
Crohn ; and Fig. 3 shows the thrust bearing for a 50 horse 
power turbine. The turbine shown by Figs. 1 and 2 is in- 
tended to work at fifty-five revolutions per minute, with a 
4ft. head, and the supply of water to it is regulated partl 
by a sluice and partly by a number of covering plates, trhich 
are hin to the guide frame, and which can be raised by 
means of suitable rods attached to them. The lower bearing 
of the shaft is immersed in the water, and is formed of stri 
of lignum-vitew driven into ves formed in the boss of the 
guide frame. The shaft itself, where it works in this bearing, 
is cased with brass. The upper bearing, which receives the 
thrust, is formed like the thrust bearing of a screw propeller 
shaft, and its construction will be readily understood by 
reference wt pone The whole forms a simple arrange- 
ment, in which all the details are readily accessib’ 








INDIAN PATENTS. 


ronments of Bengal, 
Bombay, and the North- Western Provinces. 
ification is at all reasonable hours, 
he Presidency, - Sie — 
t, at t i , to ic inspec- 
tion, upon payment of a fee of one rupee. A certified eo y 
of any specitication will be given to any person requiring 
same, on payment of the expense of copying: 

(No. 321.) Mr. C. Alexander, of Hyalakendy, in the dis- 
trict of Cachar, engineer and tea planter, for improved tea 
rolling and roasting machinery. 

(No. _ Mr. E. Cottam, of Battersea, in the county of 
Surrey, in England, — for improvements in hydraulic 
arr a applicable to pumps. 

(No. 324.) Lieutenant Pen, of Simla, Ben 
Invalid Establishment, te tare rye the Indian “ 
frigerator patented by him in April, 1864. 

(No. 326.) Mr. J. E. Tanner, district engineer, Delhi 
Railway, at Loodhiana, Punjab, for an exhausting fan for 
the ventilation of barracks, courts of law, or private houses. 








(No. 327.) Mr. Alfred pate Hely, of Blackfriars, 
Surrey, seed crusher, and Mr. John Marshall, of Greenwich, 


in the county of Kent, En d, civil and mechanical engi- 
neer, for improvements in hydraulic presses, and in the mde 
or method of working the same. 


(No. 329.) Mr. John Milroy, of Edinbu: rh, in the county 
of Mid-Lothian, North Britain, for improvements in appa- 
ratus for excavating. ; 


(No. 333.) Mr. Waltar Knaggs, of 5, Euston-grove, in 
the county of Middlesex, for improvements in the manu- 
facture of sugar, and in the appartus employed therein. 

oe 334. An age! E. M. Boxer, R.A., of the Royal 
Arse oolwich, for improvements in cartrid fe 
breech-loading firearms. is taf 

(No. 335.) Mr. Robert McKenzie, engineer, Bombay, for 
fastening bales of cotton, wool, or other goods "with 
hvop-iron. 

(No. 387.) Mr. R. Serrot, of Allygurh, in the North- 
Western Provinces, for cleaning raw cotton before despatch- 
ing it to Europe. 

(No. 338.) Mr. Benjamin Dickenson, of Hope Town, tea 
planter, for eoonomising labour and time in the rolling of 


Se oe 
0. 346, Cc. t' 
ot Thomas tea , Cachar, a dhen ~ aoe 
in the manufacture of tea by machinery. 


alte lM ies sates ieee 
- for im 
permanent ways of railways. re iad 
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MACKROW’S CENTRAL FIXED BATTERY FOR IRONCLAD. VESSELS. 
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t propose to fire both the central guns on 
broadside, Sat bow one on each side. 
plan would find its advocates among v 
for end-on fire, but by keeping the turrets all in a 
i may be fired on the broadside without an 
i ing occasioned, and also a fore-and 
fire from three guns on each side within 10° of the keel may be 
Sremost or aftermost guns being converged 
as described above if desirable ; but as two of the three guns 
on each side can onl pe Sa te he ee ereere 
hes bates for the foremost ports for a imited 
within 10° of the keel, and thus obtain mofe space between 
the bulwarks in the bow for worki Y u a 
vessel when fighting end-on, or even within 10° of the keel, 
would present a very small mark for the enemy, the bow of 
the vessel and the angular form of the turret tending to 
deflect the shot. The tops of the turrets will form an 
deck for their breadth, which may be continued fore- 
-aft the breadth of the space between the bulwarks. 

The fore-and-aft faces of the battery, or the space between 
the ports not covered by the fire of the will give suffi- 
cient space for the shrouds, thus obviating the necessity for 
tripod masts. There would be this advantage over the turret 
also, that there would be no fear of the gun from one turret 
firing into another, as the uns cannot train where 
the racers are discontinued. All liability to c is ob- 
viated, and all fall-down bulwarks are di wil 
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By C. W. Sremeuns, F.R.S., Mem. Inst. C.E. 
(Continued from page 14.) 
I sHALL now proceed to describe the construction and work- 
ing of the i 
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* A Lecture delivered before the Fellows of the Chemical 
Society, May 7th, 1868. 














fee 


fuel, with admission of air in ‘a special “ ” 
sei ech ar en 
gas producer, su} 
cron thass forusece in witch the Michal’ bass fs a: 
Coal is the fuel chiefly used for gas furnaces in England; small 
coke has been employed in some cases, as ‘in gasworks, where 
it is to be had at a rate; wood is used in Fae cong | 
and Spain; sawdust in Sweden, furnishing gas for weldi 
other high- ; lignite in various parts of Germany; 
and peat in Italy and elsewhere ; ‘this last being applicable with 
the ee 

e accompanying illustration represents a producer 
suitable for terning ton-enlting, Gadh. sss 
In form it is a rectangular firebrick chamber, one side of 
which, B, is inclined at an angle of from 45° to 60°, and is pro- 
vided with a grate, C, at its foot. The fuel is filled in at the 








Section or Gas Propucer. 


top of the incline at A, and falls in a thick bed u oe. 
Air is admitted at the grate, and ts tb rian lowly throng the 
ignited mass, the carbonic acid, first formed by the combination 
of the oxygen with the carbon of the fuel, takes up an additional 
equivalent of carbon, forming carbonic oxide, which diluted by 
the inert nitrogen of the air and by a little unreduced carbonic 
acid, and mixed with the gases and vapours distilled from the 
raw fuel during its gradual descent towards the is led 
off by the gas flue to the furnace. The. ashes EF ation 
ee ae removed at intervals of one or 
wo days. 

The composition of the gas varies with the nature of the 
fuel used, and the management of the —- That of 
the gas from the producers at the P. St. 
Gobain, France, burning a mixture of } caking coal and } 
non-caking coal, is as follows, by an analysisgdated July, 

mes. 


1865 :— Volu: 

oot oxide .., per oo 28.7 

ydrogen ... eso eee ove 8.0 
Carburetted Hydrogen 1. a 2.2 
Carbonic acid pe oe ona 4.1 
Nitrogen 61.5 
Oxygen. 00 ee Wee 0.4 

99.9 


The trace of oxygen present is no doubt due to carelessness 
in collecting the gas, or to the leakage of air into the flue, and 
allowing for this, the corrected analysis will stand as under:— 


Volumes. 
ace eee ese oss = ais 
in A Etat 
Carbonic acid .., me ose 13 f 654 
pi ee ee) | 

100.0 


2, 


Only the first three of these constituents, say 35 per cent. 
the whole, are of any use as fuel, the nitrogen and carbonic 
present only diluting the gas. It is the of this 
proportion of inert which must be heated to the 

perature of the that renders it so difficult to 
a high heat by gas of this description burned in the ordinary 
way. In using such gas in a regenerative furnace the presence 
of so large an amount of nitrogen is not obj 
the heat it carries off is given up again to the air and gas 


The gas as it passes off from the fuel contains also more or 


238 


| 








a 


of 
are evolved in burning it to carbonic oxide; but in the gas pro- 
ducer, a small portion only of this heat is really because 
it is in a great measure taken up and utilised in distilling the 
tar and hydrocarbon gases from the raw fuel; and it may be 
still further economised, especially in burning a fuel, such as 
a ms mene ar ee or A — ile matter, 
y introducing a supply of steam wi e air enterio 
at the grate. This is pre le simply by keeping the a 
pit always wet. The steam is decomposed by the ignited coke, 
and its constituents, hydrogen and oxygen, are rearranged as a 
mixture of hydrogen and carbonic oxide, with a small variable 
proportion of carbonic acid. Each cubic foot of steam produces 
nearly two cubic feet of the mixed gases, which being free from 
nitrogen have sypocmsar power and form a valuable addition 
to the gas. aod pa ay of steam that can be advanta- 
ly introd into the gas producer is, however, limited as 
it tends to cool the fire, and if this is at too low a heat, much 
carbonic acid is produced instead of carbonic oxide, causing 
waste of fuel. 

From the high RN of the gas, as it rises from the 
fuel (1000° F. to 1800° F.), and from its comparatively low 
specific gravity, it is considerably lighter than atmospheric air, 
and ascends into the upper part of the producer with a slight 
outward re. It is necessary to maintain this pressure 
through the whole length of the gas flue, in order to ensure a free 
supply of gas to the furnaces, and to prevent its deterioration 
in the flue, through the indraught of air at crevices in the 
brickwork. The slight loss of gas by leakage, which results 
from a pressure in the flue, is of no moment, as it ceases entirely 
in the course of a day or two, when the crevices become closed 
by tar and soot. 

Where the furnace stands so much higher than the gas pro- 
ducer, that the flue may be made to rise considerably, the re- 
quired plenum of pressure is at once obtained; but more fre- 

uently the furnaces and gas producers are placed nearly on 
the same level, and some special arrangement is necessary to 
maintain the pressure in flue. The most simple contriv- 
ance for this purpose is the ‘‘ elevated cooling tube.” The hot 
gas is ied up by a brick stack to a height of 8 ft. or 10 ft. 
above the top of the gas producer, and is led through a hori- 
zontal sheet-iron cooling-tube, J, of not less than 60 square feet 
of surface per gas ucer, from which it passes down either 
directly to the furnace, or into an underground brick flue. 

The gas rising from the producer, at a temperature of about 
1100° F., is cooled as it passes along the overhead tube, and 
the descending column is consequently denser and heavier than 
the ascending column of the same length, and continually over- 
balances it, -The system forms, in fact, a syphon, in which the 
two limbs are of equal length, but the one is filled with a 
heavier fluid than the other. The height of cooling tube re- 
quired to luce as great a pressure in the flue as would be 
obtained by placing the gas producers, say, 10 ft. deeper in the 
ground, may be readily calculated. The temperature of the 
gas, as it rises from the producers, has been taken as 1100 F., 
und we may assume that it is cooled in the overhead tube to 
100° F., an extent of cooling very easily attained. The calcu- 
lated specific gravity, referred to hydrogen, of the gas of which 
rata quoted the analysis, being 13.14, we obtain the following 


Ib 
Weight of the cube foot at 1100°F.  =.022 
- pointe »  100F. =.061 
Weight of ic air per cube foot at 60° F.=.076 


And from these we have, on the one hand, the increase of 
ee height, in a flue rising directly from the 

cer, 
- =.076 —.022=.054 Ib. per square foot ; 
and on the other hand, the excess of at the foot of 
i over that at the same 
level in.the flue, leading up from the gas producer (for each 


foot in height of the cooling tube), 


=.061—,022=.039 lb. per square foot. 


The height of the cooling tube above the level of the flue that 
will 


be sufficient to luce the required pressure, equal to 
10 ft. of heated gas column, is, therefore, 


yO tI fe 10in,, or, say, 14 ft. 
This method of obtaining a pressure in the gas-flue by cool- 
the gas has been objected to as throwing away heat that 
it 
is 


less aqueous va; es ae ee ing it, with be employed to more ad in the » but 
some tar and impurities, and & q of suse not the case, because the of a regenerator is 
pended soot and dust. such, jthat the initial temperature of the gases to be heated 
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has no effect on the final temperature, and only renders the 
cooling of the hotter fluid more or less complete. The only 
result, therefore, of working the furnace with gas of bigh tem- 
ture is to increase the heat of the waste gases passing off 
y the chimney flue, The complete cooling of the gas results, 
on the other hand, in the great advantage of condensing the 
steam that it always carries with it from the gas producer; 
and in the case of iron and steel furnaces, in burning wet fuel, 
it is absolutely necessary to cool the gas very thoroughly, in 
order to get rid of the large amount of steam that it cor 
which, if allowed to pass on to the furnace, would oxidise the 
metal. 

There is, undoubtedly, a certain waste of heat, whieh might 
be utilised by surrounding the cooling tube with a boiler, or by 
otherwise economising the heat it gives off, as, for instance, in 
drying the fuel; but the saving to be effected is not very great, 
for as 100 volumes of the gas require for combustion about 
130 volumes of air, including 20 per cent. above that theo- 
retically required, the heat given off in cooling the gas 1000° is 
no more than would be lost in discharging the products of the 
complete, combustion of the fuel, at a temperature 435° in excess 
of the actual temperature of 200°, and this loss is greatly dimi- 
nished if a richer gas is obtained. 

In erecting a pumber of gas producers and furnaces, I gene- 
rally prefer to group the producers together, leading the gas 
from all into one main flue, from which the several furnaces 
draw their supplies. The advantages of this are saving of 
labour and convenience of management from the gas producers 
being all close together, and greater regularity in working, as 
the furnaces are seldom all shut off at once; nor is it likely 
that all will require at the same time an exceptional amount of 


gas. 
(To be continued.) * 








LIVERPOOL NOTES. 
oie Bes . esos, Wednesday. 
erpool Export Trade—The total value of British 
s exported from the Mersey during the month of May 
was 5,247,7991., being a decrease, as compared with the cor- 
responding month of last year, of 1,079,042/. For the five 
months ending with May, the exports were valued at 
86,162,5565/., against 31,511, 1262. for the same period of 1867, 
showing « falling off of no less than 5,348,571. The value 
of the exports from Liverpool to the Australian Colonies 
during the month of May was declared to be 140,4411., 
— 212,117/. for the same month of last year. The value 
of the exports to the United States for the same month was 
1,208,1150., against 1,171,271/. for 1867. So that the figures, 
though large, show a very great decrease for the early months 
of the present year. 

The Jon raped pate above cannot be said of 
emigration, especi to the United States. It still on 
apace. Indeed the” difficulty of the various stecha-chip 
Sagetes is to know how to find accommodation for the 
shoals of emigrants which throng the quay at Queenstown, 
awaiting the arrival of every American steamer. Every week 
at least six large steamers leave Liverpool for the United 
States and Canada, and alternate weeks, seven or eight, and 
all are crowded with emigrants, large numbers having 


wy to be left behind. 
ing of the New Waterloo Dock.—The new corn dock 
which has been constructed on the site of the old Waterloo 
dock, and which has been lately described and illustrated in 
ENGINEERING, was opened on Saturday last. About eleven 
o’clock in the forenoon, the tide answering, the hydraulic 
machinery was set in motion, and the gates were opened 
amid the vociferous cheers of a vast concourse of spectators. 
The American ship Good Hope, laden with grain from San 
Francisco, was the first vessel to enter the dock, and was 
towed in, decorated with flags in commemoration of the De- 
claration of Independence, by the steamer Columbus. 
Daunt’s Rock at Queenstown Harbour——The Board of 
Trade has refused either to remove or to pay for the removal of 
this danger to shipping, and seems to think that the Cork Har- 
bour Commissioners ought to do the work if they consider it 
indispensable for the safety of shipping entering the harbour. 
Already one valuable steamer has been lost on Baunt’s Rock, 
and a man-of-war has been seriously damaged by striking 
on it. The Cork Examiner is very indignant at the decision 
of the Board of Trade, and says, “‘ It would be quite as fair 
to ask the English, American, or Austrian shipowners using 
the port to contribute to the expense of the work as to de- 
mand that it should be done by the Cork Board, The re- 
moval of the rock is principally a work for the advantage of 
the whole ship trade of the country. In a secondary 
sense it is an advantage to the port, but the general interest 
is the prevailing one, and therefore the charge should be 
borne the imperial funds. It would be wall worth the 
while of the Cunard, Inman, National Guion, and Warren 
Steamship Companies to undertake the expense, or, at all 
-— a pe J of it ; and probably the controversy will end 
in loin ‘ 


80. 

The Welak Iron, Tin Plate, and Coal Trades—The re- 
rts from the various markets are a little more satisfactory, 
ut the position of the iron trade remains pretty much as it 
was. who are most capable of judging, consider -that 
the present dulness and inactivity must come to an end soon. 
The reports received from both home and foreign houses as 
to future requirements are not unfavourable. Tin plates 


coal trade there 

Middlesborough Iron and Ooal Trades.—In this district 
the iron trade shows a slight improvement, and a little more 
confidence is said to have been inspired by the feeling at the 
last quarterly meeting of ironmasters at i i 
ereased make by the new furnaces lately put in blast has 
thrown more iron upon the market, and, in consequence, 


ir 





sellers have to submit to lower prices. No. 1 isnow in man 
a ae ae 
‘o. 8, j 
OC eS Cie. 
Continent for pigs has now fallen off, but to com; 
Sealing ean ieutip. te Gp-ani tien tot 
0 ing more y- is 
creasing. A better trade is reported in manufactured 
and for rails there is a fair demand. 
gpaens Wap sate sempeneus, Choagh 
ing iron isin fair demand, 
af there ia tol ye 
; re is a 
rices enable pte = on to keep down 
Bhipments ae of average extent, but by 


The Coal Trade of Liverpool—According 
made to the House of Commons, on the ‘ 
Vivian, it ap that the total ape 7 a lers, 
culm shipped from the several ‘ports of the United Kingdom, 
eoastwise to other British in 1867, was 11,299,890 tons, 
i i tons over the shi ts of 1866, 
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exports to forei ies and 

tons 9,953,712 tons, besides patent fuel. From Liver- 
pool, 656,159 tons of coal, 26,251 tons of cinders, and 1941 
tons of patent fuel; and, from Runcorn, 2152 tons of coal 
against 6997 tons. Next to France, the lenge quantities 
were shipped to Hamburg, Denmark, Prussia, Italy, Spain, 
and 


India. 
The Rating of the Mersey Dock Estate.A protracted 
litigation has been going on between the guardians for the 
and the Mersey Docks and Harbour Board, as to the 
liability of the estate ta posse rate. There is a large sum 
due for arrears, which the will have to pay. should they 
be cast in the present action. The plea of the Dock Board 
is that the docks having been constructed on part of the 
water of the Mersey, are not in the parish of Liverpool. 
Lord Devon’s Rating Bill, which will affect the borough 
boundary on the water side, will very likely be passed with- 
out opposition, and, if so, the liability of the board will be 
finally established. The Poor Law Board will then have only 
to negotiate with the Dock Board as to the payment of past 


arrears. 
The British Shi s Co , Limited.—This com- 
any, which has lately reduced its nominal capital, has just 
eclared a dividend for the past half-year at the rate of 10 
per cent. per annum. 

Shi Trade of the North-Eastern Ports.—The coal 
trade at these ports continues dull, and very little business 
is being done. The Baltic and Mediterranean trades are 
rather inactive. There have been large arrivals of as nin 
fabric in the from , mostly for the pape: : 
Iron shipbui is rapidly supplanting the timber ship- 
building trade of the Wear. There are at present 86 ships 
on the stocks in the various huilding yards, of which 34 are 
sold, and 52 unsold; 91 are iron, 7 are composite, 7 iron and 
wood, and the are built of wood exclusively. 








NOTES FROM INDIA. 
Bengal,—It is currently rumoured that in all probability 
the electric telegraph tariff rates for the transmission of 
in India will shortly undergo scrutiny with a view 
to 0 renneticn of charges all round, and it is etated thas there 
is every desire on the part of the Government of India to 
make the contemplated reduction a substantial one, In 
ah ee oh og ye bg Le 
ven for wires on a considerable num) 
Hi lines, which will be the most used by the public, 

A steam plough and several articles of machiaery for 
agricultural purposes are bers 4 forwarded to Jummoo for 
bis Hig the Maharajah of Cashmere, by Messrs. 
Charles Nephew and Oo., his agents in Calcutta. 

The estima i 
at Diamond Harbour the superintendence of the 
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the latter part of 

for their use for a : 

Madras district has sligh 

showers of rain have fallen in \jeveram 

Talooks; the rain, however, has not been sufficient to be of 

any use to the country. Cattle were suffering from the want 

of water, and in Ennore 200 coolies working 

were attacked with fever,. There is, 

fastverigation repair is 90,000 In Oudda 

‘or irrigation repai ,000 rupees. 

had bean refrechng shower of ty @ and the ryots 

to plough. In only one instance was the collector eom 

to organise a system of carriage of water from a distance, 

for the use of the police guard and ‘travellers along the 
poet Pe 

sum rupees aT at 

collector by the Famine Relief Committee. j 

Government lah has authorised excavations for 
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tate fom China to ae 

reached Chungting, on 
Szechuen, and near 
Instead of following u 
the Mountains at 





ted cost of the new batteries to be erected | premi 


garrison engineer, Fort William, is 12,526/.; and that of snot 


the new barracks at Hasti ig 12,6842. Tenders for the 
construction of the latter works have been called for. 

The Government of India some time ago took an oppor- 
tunity of satisfying themselves as to the existence of trade 
routes from Burmah to China. Two routes are reported to 
be passable. One called the old route, which has for some 
time been deserted on account of its unsafeness, leaves the 
western partof Yunan at the city of Young C , west of 
the Mekong, passes through the town of a Chow, the 
New Bazar, a mart in » Large village within jurmese terri- 
tory. The oonay Lag oe this route is 
throughout by described as “ ls wor- 
shipping cows, idols, and trees.” The other route, known as 
the Tensin Hya route, over lofty ranges of mountains. 
These mountains and the whole country are covered with so 
dense a jungle that travellers can rarely see the sky above 
them. the tter route touches the Irrawaddy at Maudalay 
itself. The articles of trade are caps, brass pots and 

, dried fruits and walnuts to Burmah, and traders take 
Lock in soturm entton ploe goods andl based clothe. 

North-Western Provinces.—A report has just been issued, 

in 


curious; but have been convenient] ‘ed b: 
= they very y arranged by 


The natives in some of the districts of the North-West | i 
arising 


Provinces are apprehensive of famine; their fear 
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APPARATUS FOR REMOVING SPOIL FROM DREDGERS; GRAND CANAL WORKS, AMSTERDAM. 


| 
| 
] 
| 
| 
| 
] 


be 


Le 








co 
o 
ri 
a 
= 
> 
« 
= 
° 
F 
uw 
= 


SHOFT DRIVING 


he, ,, is provided to regulate the of the earth or material 
pump case; and this he ve has two 
and which pass thro 
which 

the side o} 


Paaprg ba int 4 mode re 
Seene 
the cylinder or receiver, and is j 
which at its lower end is forked and hol 
oe nee SE Se 
bearing, and has the pinion, n, upon it gearing with 

vlimicr another similar pinion on the axis of the hand 
the linda turning this wheel the valve, 4, can be raised and 
valve is guided by the fixed guide 
gential opening in the pump case, 5, which 
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scale by Fig. LA ne! igue pisa aan mee male a RECENT PATENTS. — space to describe than we can devote to them 
nested vith thocasting aby & ing tube, q which} » Tae following: speci (No. 2896, 4s.10d.) ‘William Robert. Lake, of 8, 


ie dipped on to thé canting abd-emto the pipe © rH 
drawn together by screws, as shown. At the other end of 
pipe, p, another leather tube, r, of some length is placed, 
this tube —~~y flexible joint, connecting it with the 
wooden pipe, s. tube, *, is kept in form by a coil of thin 
flat iron riveted to the leather. By similar flexible joint tubes 
the pipe, s, is connected with the succeeding pipes of the 
series, ¢,#, and vv v, which series is continued to the shore 
where the material is to be deposited. Each of the pipées of 
this series is formed with floa’ pieces at its sides, as shown 
in section at Fig. 4, to sustain it in the water. The three 
tubes, s, ¢, and w, are combined together to make them more 
readily ras a in such a manner that although the ends 
of the coupled pipe can be moved to and from each other, 
movement is restrained by booms w1w*w*. The centre and 
larger boom, tw", is oe ae at the centre to a float or saddle 
iece at the centre of pipe ¢, and the outer ends of this 
m are pin-jointed to the booms w and w?, the centre pins 
of the joints being fixed upon the floats, 2‘. The other ends 
of the Toone, w and w’, are jointed at the junction of the 
pipes, ps and «wv respectively. It will be seen that at each 
of these junctions, and wherever the flexible leather joint 
tubes are left free to bend the strain is taken off the flexible 
tube by means of planks, y y, fixed on each pipe-float over 
the pipe, and pin-jointed together at their ends. When the 
position of the apparatus is such that the material does not 
require to be conveyed over water there may be substituted 
for this flexible system of floating pipes any ordinary arrange- 
ment of tubing. 

Figs. 6 and 6 represent, as we have said, the apparatus as 
actually used in Holland. In this case it will be seen that a 
modification of Woodford’s pump is bolted to the side of the 
dredger, and driven at the rate of 230 revolutions per minute 
by the same engine, by means of the bevel gearing shown on 
the top. The pump, which is 3 ft. 6in. in diameter, is fixed 
with the top on a level with the surface of the water, and is 
furnished with two inlets protected by valves, the one on the 
bottom for the admission of water, and the other on the to 
for regulating the entry of the material to be cumapestel 
On the top of the p is placed a cylinder or reservoir, to 
receive, by means of a shoot, the stuff dredged up. 

The dredger is connected with the shore or Nepst for the 
material, by means of wooden pipes fitted, as we have already 
described, with buoying pieces to enable them to float, and 
connected by leather joints; those immediately following the 
dredger being arranged on the lazy-tongs principle, to admit 
of its free movement in any direction. leathern joint- 
pipes for this portion are about 4ft. 8in. long, strengthened 
and pelled to a curve by iron spirals 
riveted to their outsides ;-but the joints for the intermediate 
pipes are only about 18 in. long, just enough to allow of a 
firm connection being made by iron hoops tightened by 
seuss, The diameter of the pipesis 165 in. 

Bhe action of the above arrangement is as follows: by the 
revolution of the flyer, A, a rapid stream of water is main- 
taimed through the pipes, into which the ee stuff is ad- 
mitted through the pump by the opening on the top, and is 
thusrapidly mixed and carried to the delivery at the opposite 
end of the pipes, where the heavier materials deposit them- 
selyes in nearly level beds. An arrangement might also be 
made by causing the pipes to discharge into an enclosed area 
anppeening the water from the top, by which means any re- 
quired thickness could be deposited. 

The great advantage of this system is that it admits of a 
continuous working of the dredger; and the connexion with 
the point of discharge by means of pipes, does not in an 
way affect its free movements within very considerable limits. 
Four dredgers, fitted on the above system, are in operation at 
the Amsterdam canal, working night and day ; the large ones 
being capable of lifting 1700 tons each in twelve hours, cor- 
responding to nearly 1330 cubic yards of sand mixed with 
clay to the extent of about 50 per cent. This amount has 
been transported in some cases to a distance of 300 yards, with 
a lift of 5 ft., and from the fact that a 100 yards more or less 
of pipe upon a level, making no perceptible difference in the 
working of the system, it is inferred that by increasing the 
velocity of the flyer to overcome the slight extra friction in 
the pipes, the distance through which earth could be trans- 

orted might be increased to any reasonable extent. Mr. 

lawkshaw, we should state, is enginger-in-chief of the 
Grand Canal Works, whilst the resident engineer is Mr. 
Dirks, and the contractor Mr. Fr 














TURBINE SHAFT BEARINGS, 
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Sre,—In your last im! ion you illustrated Mr. F. W. 
Ciotent eee Dene state that he has 
recently patented th These are & very im- 
Lh vorkery atten vary . pn tern tem 
dé annoyance” ex “by preventing heating 
on tataay tach of Gar eatand tha which does occur some- 
times with the usual bearings. 


Although thrust bearings for turbines are an improvement, 
they are certainly not new; for Mr. Francis, of Lowell, U.S, 
not only employed them in his t 500 horse power turbine 
(illustrated & Seecmmenawe of h 30th, 1866), but even 
as early as 1849 im two turbines, of 230 horse power each, 
constructed for the Wool-cotton Mills at Lowell. 

Mr. Francis’s a ment is not exactly like the one of 
perior, because his collars have a 


Y | moulded concrete walls are also embraced by it. 





treating and’ purifying sewage,’ 


pecifications Aeomsplcted tents 
are all dated within the year 1867; and that year 
should be given in ordering them; at the annexed 
rices, from the Great Seal Patent Office, Chancery- 
ane. 

(No. 2861, 8d.) Arthur Helwig, of 5, Dorset- 
street, Portman-square, _— a method of supply- 
ing water to steam boilers, &., by means of a slide 
ss ha with a large cavity, which is made to work on a 
face having two apertures—one communicating with 
the water supply reservoir, and the other with, the 
boiler or vessel to be supplied. It is intended that the 
valve shall carry over its cavity full of water from the 
former to the latter aperture at each double stroke. 


(No. 2865, 4d.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of Michel 
Pawlowitch Lwoff, of St. Petersburg, a method of 
making iron rods, bars, &c., for purposes where great 
resistance to torsional or tensile strain is required. 
According to this plan it is proposed to form a faggot 
of any necessary number of wires or rods according 
to the size of the article to be produced, and then to 
heat this faggot in a furnace and twist it, afterwards 
raising it to a welding heat, and forging it into a solid 


mass, 

(No. 2868, 8d.) James Buckingham and John 
Sanders Blockley, of West Works, Wal- 
worth-common, ¢ an apparatus for! the 
feed of steam boilers. According to this plan the 
rise or fall of a float in the boiler or in a vessel 
connected with it, shuts or opens a cock admitting 
steam into a cylinder in which a piston works, this 
piston being connected with a cock on the water- 
supply pipe, or, if a donkey engine is used, with a 
cock on the pipe supplying steam to this engine. 
The reliability of an a contrivance is more than 
doubtfal. 

(No. 2870, 2s.) Robert Flamwell Baré and John 
Thomson, of Glasgow, patent numerous defails in the 
construction of cocks and valves which it would be 
impossible for ts to describe here. 

(No. 2872, 4d.) Hector Auguste Dufrené, of 4, 
South-street, Finsbury, patents, as the agent of Joseph 
Perre, of Avignon, France, a method of decorticating 
rice, &c., by subjecting to friction between a surface 
of vuleanised iadia-rubber and one of india-rubber 
covered with emery and vulcanised, or a hard friction 
surface composed of an agglomerate of any substances 
harder than silica, such as diamond, emery, &c. 

(No, 2878, 2s.) Benjamin Nicoll, of Regent-street, 
me various methods of constructing buildings. 

his patent includes the application for building pur- 
poses of slabs of compressed straw or other fibrous 
material, fixed to irondrames and coated with asphalte 
and other substances; and methods of producing 


(No. 2883, 8d.) William Gadd, of 122, Portland- 
road, Nottingham, and Benjamin Walker, of Lenton, 
near Nottingham, patent methods of producing upon 
a lace machine, or a modification of it, narrow fabrics, 
such as are usually produced ina loom. 

(No. 2887, 1s.) William Robert Lake, of 8, 
Southampton-buildings, patents, as the agent of James 
Buchanan Eads, of St. Louis, U.S., apparatus for 
loading heavy ordnanee. This apparatus consists of 
an arrangement for lifting the shot up to the muzzle 
of the gun, as follows: On the groin of the gun-slide 
is placed a vertical tylinder, within which are placed 
a series of telescopic cyliaders, fitted to work steam 
tight within each other. On the top of the inner-' 
most cylinder is placed a carriage for the shot, and by 
admittmg steam tothe cylinders this carriage is rai 
to the muzzle of the gun, when ‘it is tipped and the 
shot rolled into the bore. Other ‘arrangements of the 

are included in the patent 

(No, 2888, 4s; 2d)" William 
8, Southampton - buildings, patents, as the t 
of James Buchanan Eads, of St. Louis, US., 
various methods ‘of working ° guns within 
armour-plated batteries. This ification is illus- 
trated by thirteen sheets of well. detailed drawings, 
and the plans proposed in it, although too numerous 
for us to attempt a description $f them here, are well 
worthy of the notice of those in the 
struction of ironclad. vessels,. One. of the 
ments of battery; included! in ‘this patent, ‘greatly 
resembles that proposed by Mr. Hermann Dede, which 


we illustrated’a few weeks ago (vide page 447 of our |" 


last volume). 


“Robert Lake, of | 


con- |. 


Southampton-buildings, patents as the agent of Charles 
Thomann Harvey, of Desens: New York, U.S., 
methods of constructing a line of railway carried on 
columns above the street level, and also methods of 
working such a line. As this patent includes fifty- 
nine distinct claims, and is illustrated by ten sheets of 
drawings, we evidently cannot describe its details here. 

(No. 2898, 10d.) Baldwin Latham, of Croydon, 
patents methods of distributing sewage over laad. 
According» to this plan the sewage is distributed, 
through closed or pipes, the upper parts of 
which are not covered by the soil,*amd in which un- 
covered ions apertures are forméd for the escape 
of the sewage on to the land... Various methods of 
forming these conduits and»eontgolling the flow of 
sewage are included in the * 

(No.2901, 6d.) Frederic Frost, of London- 
street, patents forming the front follers, used in frames 
for drawing and spinning fibrous materials, with 
grooves, at the bottom of which is placed leather or 
other yielding material. 

(No. 2906, 10d.) James Oxley and:George Wilson, 


of Frome, patent machinery for ¢ ig the interior 
and exterior of casks. The ines for cleaning the 
interior could not be briefly deseribed. without the aid 






of drawings, whilst the arrangément for cleaning the 
exterior consists of a water trough con’ support- 
ing rollers on which the cask t@,be gleaned is placed. 


in 
Motion is imparted to the rolléts by suitable gearing, 
and the exterior of the cask as if revolves is acted 
upon by a revolving brush roller“also placed in the 
trough. 

(No. 2907, 1s.) William Bridges Adams, of Wood- 
stock -lodge, Granville - park, kheath, patents 
various matters relating to the construction of loco- 
motive engines and rolling stock. This patent 
includes methods of so coupling “locomotive engines 
and tenders, or two locomotive engines, as to adapt 
them for traversing curves of small radii, and likewise 
plans for giving a radiating movement to the axles of 
carriages. It also comprises at ts of con- 
tinuous brakes for railway trainS, and a form of spring 
tyres, which we could scarcely describe y without 
reference todrawings. The arrangements of 2ontinuous 
brakes proposed are very <a 

(No. 2908, 1s.) M uke Wilkin, of: 2, St, 
Ht peels Lexpnce, and John Cine. = 3,  ooge  ap 

addington, patent apparatus for laying fog si on 
the collate: 8 rae 3 motion, and also a system of 
railway signals to be worked by the passing trains. 
wks we pointed out in a notice of a former patent, the 
‘Setasions on which it is required to deposit fog signals 
‘froma train in motion are comparatively few, and a 
more useful contrivance, which is also included in the 
patent, is one for depositing fog signals on the line at a 
certain distance from a station, and removing them when 
required, the apparatus yg. tron simultaneously 
with the auxi signal. ‘The system of self-acting 
signals to be worked by the ing trains, we cannot 
bspare space to describe here; and we shall merely 
remark that we have some doubts as to whether they 
could be depended upon. 

(No. 2912, 8d.) Jacques Rives, of 13, Rue de 
Nemours, Paris, patents methods of making glass or 
metal castings. e object of these plans is to apply 
ae io nein glass or metal whilst it is 
setting, an is purpose is 
eee. which can be closed air: “after the 

netal has been poured, when compressed forced 
in to give the requi ws 


$4) Charles Stephen Lynch, of the 


«a€No. 2913, 

‘State of more § US., ane a form of i 
engine » which it wo impossible to 
describe clearly without reference to dra 


ic if ine patent @ machine f decorti- 
cating or hulling rice. machine rice is 
subjected to attrition between the convex surface of 


E 


drum ‘is placed, and which is adj 
ee dates from the drum, 
e . 
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Blackwall, and James McNeil, of Brunswick- | ing out the water. On the deck of the air chamber and above William Fairbairn also cites many. cases where iron ships, 
ee gaa patent a form of steam boiler. Accord- | the average water line is a water tank to contain sufficient | which had been ten to fifteen years in salt water, showed no 


ing to these plans, the boiler, which is lindrical in 
form, has an internal furnace which extends nearly its 
whole length, and this furnace is fitted with an inclined 
firegrate formed of water tubes, which extend from the 
back of the furnace to a transverse water chamber in 
front. This latter chamber merely rests against the 
sides of the furnace, being free to move to allow for 
the expansion and contraction of the firegrate tubes. 
The heated gases from the fire pass down between the 
fire-bars under a hanging water bridge, and then again 
ascend through the bars to tubes which extend from 
the inner end of the furnace back to the smoke-box at 
the front end of the boiler. In the smoke-box there 
is placed a chamber in which the feed-water is heated 

fore passing into the boiler, and from this chamber 
the water is led to a series of nozzles which dis- 
charge it into the ends of the tubes forming the 


‘ite, $994, 10d.) Henry Sharp and Francis William 
Webb, of the Bolton Iron and Steel Company, Bolton, 
patent methods of casting anvils of Bessemer or other 
cast steel. According to these plans, the anvil is first 
east with the face deeper and wider and the horn 
shorter and blunter than it is intended to be when 
finished, and these parts are then brought to their 
proper form by hammering or by otherwise compres- 
sing them, The patent includes other modifications 
of this process of manufacture, a process which we 
should think would give very good results. 

(No, 2925, 4d.) Edward Casper, of 101, Cannon- 
street, patents, as the agent of Ernest Dubois, of 188, 
Fau St. Martin, Paris, a method of preventing 
the bursting of the es of aw or — Preeti 

uges by frost. This plan consists in placing i 
the pete 5 to be pectested an elastic body, which will 
yield sufficiently, when the water in the tube expands 
during the act of freezing, to prevent an undue strain 
being brought upon the tube. 





CAISSON FOR NEW DOCK, MALTA. 


T 18 caisson is fora new doek now being made in the French 
Creek, Malta, and is 81 ft. 6im. long above water line, 12 ft.4in. 
wide, and 38 ft. high from bobtom on sliding cill to 3 ft. above 
average water line. bids od deck or platform, when the cais- 
son is in place, forms a roadway between the two sides of the 
dock entrance, and is i ope to allow vehicles to pass 
over with a 10 ton load. caisson is arranged to go into a 
camber when the do¢k entrance is required to be open, and 
this camber is bridged over fora length of 52ft. by strong 
wrought-iron girders and oek ree | This bridge, or 
covering, is permanent 90 that there can be no interruption 
to the traffic along thint side of the dock. When the caisson 
is in place the level of its deck must be the same as the 
level of. bridge ovet thé camber, and therefore before 
moving the caisson into the camber the deck has to be 
lowered 2 ft. and the railing laid flat upon it before moving 
the caisson. : f ° 

Up to the present time the working of caissons has been 
done by. manual power, and the caissons are towed into and 
camber by, means of tans, ropes, and snatch- 
hich ‘operations take.a. time and a grea 
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of air ¢hambers, to allow it to pass freely through the water 
into and out of the camber. The whole of the joints of the 
inner skin, or plating, facing the dock, the joints of the air 
chamber and of the water tank are caulked throughout. All 
rivets on outside faces are countersunk. All the wrought 
iron is specified to be of such quality as to resist before 

ing a tensile strain of 20 tons per square inch ; rivets 
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B. The caisson is formed in such 


, im which will be made expressly for the purpose. 


| read by William J. McAlpine, C.E.: 


Bing hereatr | 











sof caisson ar lower jrtions of the water and the 
rends, are rounded off, and the top and bottom arafperience of constructors seemed _ 
igs. 1 and 5). The ends are built open, exce rought-iron bolts in wooden dams’ and 
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water to make the caisson just rest upon its sliding cill ; and 
when the water is run off, the caisson will float sufficiently to be 
drawn easily into the camber. The mode of working is as 
follows :—The dock being full of water, so that the water on 
both sides of the caisson is at the same level, sufficient water 


done is to throw the proper clutch into gear, which 
ean be done by one man. The deck or platform then ly 
falls 2 ft., or a r 
covering over the camber. action of the deck 
down lowers the railings flat upon it (Figs. 9 and 10). 
pacer wi a caisson - age reg ag 

camber, the friction clutch being simply in gear, 
goes on to the end. When soquied te to poh i 
place in the dock face the lever is reversed, 
another friction clutch into gear, thus reversing 
and tending the .ioni Scale fete i 
entrance when the friction clutch is thrown out of gear for a 
moment to allow the triggers in the chains to fall, srw 
to raising the platform to its eres height. While 
form is rising the railing is rising ; when quite up 
the gearing is locked, water is run into the deck tank, and 
ail is then ready to commence pumping the water out of the 
ock. The power for oukdag the mactinn ry will be supplied 
from the dock pumping engine by means of a to the frie- 
tion clutches. The friction clutch is double (Figs. 14 and 20), 
that is, one or other of two bevel pinions are thrown into gear 
with a bevel wheel on the shafting that passes to the shaft, on 
which are the chain wheels working two chainsin recesses, one 
on each side of theeamber. These chains are connected with a 
cross beam, which passes through two slotted arms connected 
to the caisson. This cross beam is for working the caisson in 
and out of the camber only. There is another but lighter 
cross beam; this is for raising and lowering the deck only. 
The deck is arranged to be lowered 2 ft., or sufficient for it 
to pass freely under the bridge over the camber. It is also 
arranged to be balanced. balance wei consist of 


As 





wrought-iron boxes filled with stone or other material, 

nded in the air chamber by chains pasting titiseai the 

deck at water level over pulleys, and connected. with the 
tform deek. 


longitudinal girders of the pla’ , 

The platform deck bein, rarefull balanced will work with 
facility by the apparatus shown, which consists of seven pairs 
of levers, or legs, working on fulcrums at the top ends con- 
nected to the platform, and on rpllers at their bottom ends, 
which run on the deck at water Idvel. These legs are worked 
by two rods connected with each leg and to the smaller cross 
beam. in the chains. When the platform deck is up at its 
full height the legs are vertical and thus support the deck 
firmly. The cast-iron standards that the pulleys for the 
balance weight chain are hollow to allow the chains to 
through the water tank deck into the air chamber without 
admitting the water. These standards act as vertical guide 
posts for the platform deck when rising or falling. 

At one end of the caisson there is a pair of wheels which 
work against a cast-iron frame fixed one on each side of the 
camber} ' these are to the caisson in position while 
lowering the deck in case the caisson should be actually float- 
ing, and tend to move by the pull required to lower the 
— These rollers insure the and railing 

ing nearly down before the ¢aisson can move into the 


camber. +} ‘ 
The on each side of the is to be 
lowered in thé'following manner : Papo ge ype ae main rail- 


ing standatds.theréis a short lever connected to a link, with 
a slot working on a pin fixed to the cross girder of the plat- 
form ; from this link there is a rod connected by a pin to a 
cast-iron standard fixed on the water deck. 

The weight of caisson and machinery will be about 300 
tons. 


The caisson will be partly put ther at the Butterley 
ppmpan ’s works before bein; th to Malta, where it 
will built on staging in the dock entrance, and when 
nished it will be lowered by means.of hydraulic presses, 








CORROSION OF IRON. 


Ata ae the American Society of Civil 
t 


Engineers, 
held on the 29th of January, 1868, 


the following paper was 


Formerly it was assumed that iron was subject to rapid 
corrosion when immersed in water, or exposed to the alterna- 







atmosphere, and thé every-day ex- 

_to this! opinion. 

in works wholly under water, uent! oxidise, 
Cast-iron wate soe in city Pass 7 ntly found 
greatly corroded; and cannon and shot, i in’ sea 
water for half a century, and sometimes less, have been found 
with the mass of the metal entirely changed from iron into 


plumbago, or deeply pitted by oxidation. 

During the earlier discussions of the subject, the inquirer 
was frequently staggered in his belief in the generally re- 
ceived opinions, by finding both ght and cast iron, which 
had been immersed many years, but slightly oxidated, and 
—_- in its structure. 









o 
going | water. 


sions, that the 





corrosion. 

This subject was much discussed in 
the unex absence of corrosion in wrought-iron ships, 
even on the interior surfaces and iron parts, was then attri- 
buted to the vibration of the metal, as was noticed on com- 
paring the amount of the corrosion of railway bars in the 
track with those laid outside of it, 

Plumbago was obtained from east iron immersed in acéi: 


England in 1860, and 


dulated water in 1822, and forty years later Dr. Calvert 


produced the same result by placing it in sea and foul 


A dozen years earlier Mr. Mallett reported hig 
Se cad tal Ge of iron in 
pure and foul atmospheres, and in clear, ,accidulated, 
a waters, and arrived at the following general con- 

usions : , 

That iron exposed to water holding air in combination 
corrodes on the surface either uniformly or ist piers, by rust 
or by the conversion of the iron into plumbago, and that 
corrosion depends upon the want of homogeneousness of the 

face, or in its density or hardness, or in the combination of 
the carbon with the iron. 

This subject was very thoroughly discussed by some of the 
most eminent engineers of the London Society in 1862, and 
numerous cases were cited both of corrosion and its absence 
in iron under water, and the causes explained. 

The examples then stated, and numerous others, showed 
that cast iron of a particular description corroded rapidly, or 
changed its structure, by a few years’ immersion in foul or 
salt water, while other irons were entirely unaffected when 
ex in the same way for twenty, thirty, and forty years. 

the same structure, as in the case of the iron gates of 
the Sheerness dock, three pairs of gates had resisted the 
action of salt water for forty years, and a portion of the 
fourth pair, put in several years later, had been much softened 
and injured by its exposure. 

Several of the leading engineers instanced numerous cases 
of square cast-iron piles, standing ly in and partly out of 
salt water, and a portion alternately wet and Ary at each tide, 
which, after periods of eighteen, twenty-four, and thirty-one 
years, and intermediate periods, showed no signs whatever of 
corrosion or chan “the square angles of iron were as 
sharp as when they left the foundry.” 

Mr. Simpson, the past president, said that in his practice 
he used great care in the selection of the iron, and such iron 
was practically incorrosive. 

The members stated that wherever this corrosion or deeom- 
position had oceurred, it was wholly due to the quality of the 
iron. The engineer has, therefore, only to select that’ of a 
proper quality to insure durability. 


Yy own experience and examinations, 60 faras they. reach, « 
greatest extent, should .: 


confirm these opinions. 

Cast iron, to resist corrosion to its 
be as hard as the case will admit, of an even, ¢lose 
_ the diy combined, ay not inthe form of . 
pure foundry iron corrode 
grey iron, of an even texture, will resist 
Sager pecs i i | 
good quali 





ease the oxidation ee 
a where the rust. .is collected’ 
obs. 

In the early manufacture of water pipes, they wete often 
made from the worst quality of metal; it could hardly be 
called iron, but was a composition of cinders, sand, seoria, 
and iron of the softest kind, loose-grained, and in 
erystals ; indeed, precisely such a mixture as would offer 
least resistance to corrosion. 

Water pipes, placed in the streets of a city in earth 
alternately wet and dry, and saturated with mephitic gases 
from sewers and gas pipes, are exposed to corrosion more 
than under almost any other circumstances, and, if made of 
the material just ‘stated, will be ed, where those of a 
proper quality of metal would endure a very long time. The 
internal corrosion, however, where the iron is exposed only to 
the action of pure water and a small amount of air in combi- 
nation, will not occur to any appreciable degree, if the iron 
is of the proper quality. : 

The strength of cast iron pipes, of the usual thickness, is so 
far beyond the pressure of ¢ e water and occasional percus- 
i manufacturers seem to think that hw weakest 

é m, 
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of the-m . | 
Dvnantirry ov Cast-Inow Water Marws.. 
(Extract a letter from J. B. Francis, C.E., 27th 
& July, 1867, to A. W- Onave, Member of the Society.) 

I took up some eight-inch cast-iron pipe last year which 
had been in use sirice 1828. It was e in P elphia, 
and laid in the mill-yard of the Merimack Manufacturing 
Company, in connexion with the force-pump, for vont BT 
Until 1849 the head on them did not much ex 150 ft. ; 
since then it has been about 200 ft., exclusive of the effect of 

-hammer. 


water: ‘ sriihiliony 
} interesti is its state of preservation. 
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ENGINEERING. [Jury 17, 1868. 
CAISSON OF DRYEDOCK AT FRENCH CREEK, MALTA. 


COLONEL CLARKE, R.E., ENGINEER; BUTTERLEY IRONWORKS COMPANY, CONTRACTORS. 
(For Description, see Page 41.) 
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CAISSON OF DRY DOCK AT FRENCH CREEK, MALTA. 


COLONEL CLARKE, R.E., ENGINEER; BUTTERLEY IRONWORKS COMPANY, CONTRACTORS, 
(Por Description, see Page 41.) 
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ENGINEERING. 








ROYAL AGRICULTURAL SOCIETY, 
Leicester Mzetine., 
Leicester, Tuesday. 
THe midland town from which I write ‘has at last® shown 
thati t has attained some importance in the eyes of English- 
men, and the circumstances of the occasion which have called 
me here will soon, through the medium of ExcINEERING and 
other public journals, make known the existence and im- 
— of Leicester throughout the whole civilised world. 


mparatively few people are aware of the great size and 
i i i ut the strangers—visitors 


- me 
) il tosee t t Leicester 


pe and become realised: 
and other friends of the 
yearis ultimately 
| than former méeting.. If her me 
judge ofthe nee sudcess of the meeting by the 
‘auinber of exhibitors, by the cligitiliey. of the show ground 
and the arrangements made upon it the ‘exhibitors, and 
by the arfangements madé by the railway nes to bring 
visitors: toe-Leicester, it almost seem that the most 
; ; ‘paPdirig- success were well nighalready 
realised. It is scarcely desirable to say anything regarding the 
show of stock, farm produce, &c.; what concerns the readers of 
ENGINEERING most is the exhibition and trial of field imple- 
ments and other agricultural appliances of a mechahical kind. 
In this respect the meeting of 1868 will certainly rank not 
only equal, but even superior, to any and every one of the 
best and most successful of former meetings. 7 
The annual meetings of the Royal Agricultural Society are 
held alternateély'in one of the three great districts into which 
aged is divided he ba Council: of. the Gociety foe con- 
; 2 “ate the Southern, - Mi , and 
Northern parts; and: i j 
of the country to have its share of the, society’s patronage 
and countenance. Derby and Nottingham tried hard to 
outstrip Leicester in 
of course, they failed t year it was the Southern district 
which was favoured, and Bury St. Edmunds was the town 
which had the honour of the visit; mext year it will be the 
North, and.already- Manchester -has been decided upon as the 


point, to which seientifie agriquiture will.then direct its steps | j 


and its efforts. Ta 

The Leicester show is to be held onthe race course, a piece 
of ground which is exceedingly suitable of itself, and most 
conveniently, situateda), Something jlike 50 acres of ground 
have been enclosed; and in the losure there are erected no 
fewer than 36 sheds parallel to each. other, for implements 
and other farming appliances. The extent of these sheds is 
quite enormous. There are 23 of them which are each 300 ft. 
long, by 20 ft. in width, and the remaining 13 are 200ft. 
long, by, the, same width.” Then there ate the sheds and 
other open spaces for machinery in motion. These sheds are 


two ev 1050 ft. long. by from. 20 ft, to 25 ft. 
in width. ts for thie fachinery motion 
are much better than in former yeltt. ‘of being 
scattered up and down the show-yardjit will be tint a con. 
tinuous line xunving east and west, and the-standsfor cach. 
exhibitor of implements will be quite¢lose,to his 
in motion. This will doubtless be found to be « 
venient arrangement both for the visitors and the exhibitors. 
It is' expected | that’ there ‘will be upwards of 100° steam 
engines of yarious kinds in :motion;’ Last. year, at Buhy; 
there were 282; stands for the exhibi i 8 and 
other objects more or less closely allied tq .the implements ; 
this ‘year the number has inereased to 340. It will give some 
notion of the great.extent,of the shedding for the imple- 
ments and machinery, if I-tention that the canvas em- 
ployed by the contractor, Mr. Unite, of the Edgware- 
road, London, has a superficies of 44,533 square yards. 
The total lineal extent of the shedding is 16,700 ft.. Aceord- 
ing to the official implement catalogue, there are ne fewer 
than 6369 separate articles entered for exhibition. These 
include barley hummellers, cake breakers, cutters, and mills; 
carts and wagons, amongst which there are “singlé-horse 
carts, two-horse carts, market, harvest, sanitary, and other 
carts; chaff-cutters, for hand, horse, and:steam: power ; ebaff- 
Pi aseseee oe Bath, ire oll eal te 

pr sss Fase: guy ‘eorn. wereenia, cu shia od 
maehines, dibbling machines, drills ‘of almost-every coneeiv- 
able variety; farm railway: plant, forks, flour-dressing’ ma- 
chines, grubbers, wheel- hand-rake, harrows, haymakers and 
haymaking machines, horse gears and powers, horseshoes, 
horse rakes, liquid manure carts and distributors ; mills for 

i or crushing malt, oats, linseed, grist, bones, beans, 

7} tones, and various appliances for ing, proving, 
or otherwise the same ; mowing * es; plonghs 
for use in all sorts of ground, and for every mode of applica. 
tion ;.implements for hoeing,-raising, or digging potatoes ; 
rakes ; mowing, harvesting. machines ; imple,, 
ments for hoetng, pulping, grating, or ing roots ; -seari.| 
fiers, seufflers ; apparatus, for drawing, distributing, ox, 
sowing ; steam Cultivating machinery and steam engines, 
portable and fixed, in great variety ; straw elevators ; thrash- 
ing machines, turnip hoes, turnip cutters and slicers, winnow- 
ing machines, &c. 

So far, then, as\regards the implements and machines that 
are classifiable, arid purely for agricultural purposes. There 
are also many miscellané@ip articles for use in a variety of 
ways in saving labour, é Many of the objects to be exhi- 
bited are eithe artiqig@or new implements, and amongst 
ibi > be found the most celebrated 

implements and machinery in 


con- 


yal Agr Society for the 
bilities of the implements and 


pertion:| on whieh the trials’-aré 


iy of the priority of the visit, but, | by 


machinery | 


| kind of land 


| doctors. 





to time to agriculturists, the 
a made almost exclusively with 
Vs 


Rs AYA PARAL HNL. . 
a bt Mage) | 2 iat 


loughs and other forms of field ae poo apps 

Tider’ this head théte aré\ingluded steam aghs, diggers, 
and cultivators, clod crushers, rollers, harrows, and - 

loughs; and besides these there is to. be a public trial of 
the trialsat + it: miay’ bé remembered, wéfe with thrash ng 
and winnowing machines, chaff-cutters, root-pulpers, . 
ing and crushing mills, portable and fixed steam engines, &c. ; 
and next year the implements and machines to be put on trial 
will be reapi sadempozing, inachinaty pment hay 


t are being made under the 


a 
or two, there has been no fain here for nearly three months, 
and some faint idea may therefore be formed of the 
state of the ground selected for the: ‘of Rat ao J 
saw hole dug in one of the Sells on Dee ~ St. 
and the soil brought wp from the bottem" most as dry: 
as tinder, many places great eracks can b 
seen in the sutfa soil, showing thatthe d con- 
grounds are in the parishes of 
two miles to the south 
selected for the steam culfi Le 
hungry, parched, and stony tos midst, rémarkable 
When the judges and stewards, and the competing 
examined them on Thursday —- it was strongly urged 
by the former—among whom are Messrs. J. F. Bramwell, 

. A. Cowper, Coleman (formerly of the “Royal Agricultural 
College, Cirencester), Elmsley, and Amos, as consulting en- 
gineer—that the trials should be postponed till after harvest, 

autumn than the summer has 


me place Tt 
folly, if /mot*tneiness, and cost-a-great amount of expense to 
do ‘so, even with steam machinery. The suggestion made 
the jfudgesmay have been a wise one, but the manufac- 
turing who had entered for competition did not see the 
suggestion in that light, and they accordingly requested to 
be permittetlto) proceed with the trial, expressed their 
willingness t@ abide by the judgment arrived at by the ad- 
i The. permission was accordi granted, and 
mced. Considering the great expense in- 
petitors in bringing yy prea and 
icester, and their large is of employés, 
m of the monetary outlayim the autumn, 
some wisdom in the reqtiest and in the 
granting of-it.°"-For instance, it is calculated. that the ex- 
penses attending the trials made by one of the <= 
firms alone will amount to something like 1500/7. The trials 
commenced ‘on Thursday, and have since continued with 
more or less 0fistancy. 

The firms who entered for competition in steam cultivation 
are Messrs. Heward, of the Britannia Ironworks, Bedford ; 
Messrs. John Fowler and Co., of the Steam Plough Works, 
Leeds; Messrs. W. Tasker and Sons, Andover; Messrs. 
Aveling and Porter, Roeliestér ; Edward Hayes, Watling 
Works, Stoney Stratford; and Messrs. Barrows and Stewart, 
of Banbury, All, except the ed firm, catne up to the 
sera +; teiabheaingg OS™ by 

The.turn out. of traction — and the necessary sets 
of implements and tackle on the frial fields, and the great 
number of practical men-whe-—have turned. out te -witness 
the trials amply show ‘that cultivation by, steam power 
is now a a great # ai On’ the 
trial grounds there have been a number of persons who 
are owners of steam cultivators, and who devote them- 
selves exclusively to hiring them out. All up and down 
the country there are such contractors—some with as many as 
five or six complete sets of tackle, costing from 1200/. to 15001. 
or more. In ‘pre there are probably not fewer than 350 
complete sets of tackle, each set comprising two engines of 
fourteen horse power, a four-furrow plough, and a seven-tine 


culti About 260 implements. in. ~Egypt belong | ' 
ag as Meet Rey wicleos tee 350 implements ive a 


value, probably, of not less than 700,000.) Owing to the 
high-price of cottgm which prevailed during: the American 
Wwarjatid-toWhe faetiof the plague sweeping the country of 
the cattle, Egypeibeeame an excellent field dpe the applica- 
tion of steam culfiyating machinery. In theSouthern States 
of North Amerié& also, such machinery is rapidly coming 
into public favour)” During the last few the advocates 
of the various systems in vogue have waxediloud and strong 
in their favourgy\Whether .the roundabeut system of 
Howard’s and.otherg or the direct system ,of Fowler is the 
better is still the subject of discussion. Doubtless, each has 
its advantages, and. a will * tell” according to the parts of 


the world in w = implements are to be used, and the 
hey are’ to cultivate. ‘There is also the 
uestion of the,mode in which the tillage is to be conducted. 
e opinions of farmers differas is — ey oe — 
Whether ,eultiva or plou ou t 
used in breaking u wks land a ation on which opinions 
are very generally Divided. A gentleman who has much 
experience in Egypt inforriia) witythe i 
he deems most appropriate 
vator, and then after the ; 
or three years he would use the cult a 
countries, such as Egypt and the cotton and sug 
America, it is, perhaps, preferable to 8 
of cultivation as that with which the hai 
is now so prominently asso¢iated, \In sudh 
scargely-possible to get the natives to wo 
aniountof energy, and hence the system 


aa and porters and the 


ithe field under tillage, in addition 
who work the engine and the cultivatipg® 


‘(Jury 27, 1868. 
eee —_ Saas aes 
with Fowler’s two-engine system anchors ly : 
sary, and)thus human-lsbour is reduced to the lowest mini- 
ame pd hy With ordinary land, i i 
or ‘boy’ on ii in 
So not with the land and weather for the present 

ear’s trials, three well trained workers should be sufficient 
‘or a complete set of tackle, made rs most 
cho great cogmmenaroleed to fast coat of 
t t e amv m ; 
but F that eon bo got over, @ Fowler tackle will 
effective work ically. Where first ¢ 
good hands © 


Hin 


if 
: 


aEEF 


i 


zs 


: 


‘fields and pastures 
. | deeper and bring up towards the surface, and)wi 


of the absorbi ans of the t, those chemical com- 
pounds whith have bone washed oe into the soil beyond 
the reach of the rootlets of the plant. The capital invested 
in permanent buildings, &., on the plantations, amounting 
generally to from 80,000 to 200,000 dollars, is a sufficient 
reason for not yielding to the of “Westward, Ho!” 
Steam machinery, as made at the Leeds Steam Plough Works, 
comes most opportunely to the aid of the planters, and they 
do well to avail themselves of it. 

|) *Dlie idea of applying steam power to the cultivation of the 
}s0llin' France must be taking a very practical shape now in 
that..country, if one may judge by ‘the great number of 
Frenchmen who have been on the trial during the 
last few days. They have been visible everywhere, and have 
been busily en in taking stock of the most recent im- 
provements in steam cultivati i , with the view, 
very probably, of copying our dégigns if they do not purchase 
the implements that most at their attention. 

As already indicated, the trials of the various classes of 
implements selected for special Phibition and work this year, 
commenced on Thursday last! The official arrangements 
were that the general- ughs should begin at ten 
o’cloek, the steam cultivators | @ same time, and the 
horse cultivators half an hour sqgner. The general-purposes 
ploughs were twelve in nui nd.were tried on plots of 
ground each about ' : 0 he competitors were 
as follows: Messrs. aan \ f Shre 
and Co., of Be : omas Hitherh 
Vickers, Snowd ; i 
Bury St. Edm ' 
and Son, Rethwell 


bury; E. 
A : 


Hunt and 1 
Grantham. 

work done. 9% 
chinery have 
class of horse, 


e excellent 


Coleman and. Morton, Chelteriham ; W. Co! 

ampton; Mellard and Co., Rugby; Beadsmore, Woodhouse ; 
Porter and Co., Lincoln; Lewis, Shrewsbury; Hunt and 
——s Leicester; Bentall, Maldon; and Essex and 


Underhill, Salop 
Raw ~y for om cultivation oo pe to 2252. ; for wheat 
ploug .; swing plough, 207. ; subsoil plo 102. ; pavin, 
loughs, 102. ; por oro 201.; clod - ee, pata 
Ol.; and harrows, 207. Im addition to these prizes, the 
judges have the silver medals to award on account of agri- 
cultural articles and essential improvements thereon. 

While the horse ploughs were en, in their competition 
on Thursday the steam ploughs cultivators were waitin 
h steam up for order; the judges, or were en 

f srimer 'y with the view of satis- 
fying tiie iitérested onlookers. Steam was up as early as 
nine’e’clock, and-in half an lidur the judges arrived on the 

and by that cancel Fowler and Company were 

ly at work with tyro ¥ . One of these was a 
d-anchor set, and a double engine 

and . Fowler’s round- 

ir own Mw anes &c. Messrs. 

ne of Suuth’s cultivators (improved 

elves)’ one of Clayton and 


- 


< 


thines of which pierced 


9 > Fowler's implements, 
jalagost invariably went to a 
*9 some’ even toa greater 


depth, but the soil was frequently turned over in masses of 
ble weight, and so hard on account of the long 

ht that much subsequent work would be required to 

the ground into a fit state for sowing seed. Howard’s, 

and cap are Sa Se ee seg Ad include 
am: reakages; Fowler id nothing in 
roman ng not even a single bolt. Otherwise, there yen 
much to say of Thursday’s work, with this exception, that 
practically “nowhere,” notwithstanding in- 
character of the windlass with-which his name is 
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i were ap tha = the fields on eed had 
n worked on Friday, time required by to 
down and get into action being noted as one of the “inte for 
the formation of the judge’s opinion of the respective merits 
of the engines and the apparatus which they worked. It 
need scarcely be said that a great amount of interest was ex- 
cited, both among the competitors and the visitors. Messrs. 
Aveling and Porter had Ko. 1 plot. They left.thei 

on Friday at 9.40, got into the field até 

at 10.27, with a roux 
Messrs, 











made by :the competitors. - Messrs. 
y had toe oy ion system, 
; d by th j 
engine. Parenthetically, it may be mentioned that the 
rinciple of wire rope traction done by the clip-drum now 
ing brought into use in ‘Belgium and in America is ac- 
cording to a patent in whieh, the firm is directly in- 
terested. It may also be mentioned that the apparatus 
brought to Leicester for trial and exhibition by 
Fowler and Company amounts to upwards of 300 tons in 
weight. Iam informed that all the five engines and the 
fifteen implements on the trial grounds have already been 
sold. Considering the heavy prices charged for the goods 
made at the Leeds Steam Plough Works, it would seem that 
there is still a good deal of money left in these dull times to 
invest in the cultivation of the To return to the ex- 
periments. Tasker’s set of tackle was at work in forty-four 
minutes from the time of starting from the stand on Friday, 
and the time taken by Fowler to get into action was thirty- 
three minutes; the time of working was, respectively, 3 hours 
31 minutes, and 1 hour 50 minutes ; and —- of ground 
measured, respectively, 221 by 46 and 194 by 46 yards. 
After these six plots were finished, the judges proceeded to 
find out the weight of the soil in a square of the ground 
stirred up. Toking em apr the order of the selecti 
the following are the ts as regards the average weight of 
soil per square yard : 


t 






st. Ib, 
Plot No. 1 Aveling and Porter »- 30 7 
et fe and F. Howard ... .., 20 5 
» 8 TaskerandSons i... 22 °8 
‘ 4 Fowler and Co... ss ws 30 
ap My Hayes. ced weer wast coe AB 
A 6 Fowler and Co. ose. see) 35: 12 


Some of the competitors complain of the quality of the 
ground which they were set to work upon, and there were 
complaints, which ‘were certainly deserved, regarding ‘the 
limited amount of the ground allotted to them, as had 
not snfficient <‘ room and verge enough” to test the 
powers of their a een one considers that for the 
two farms on which the experiments were conducted the 
Royal Agricultural — ere upwards of 2000/., it would 
certainly seem that — ength and breadth of land should 
have been provided for t. 


plements. 
, LurcestEer, Wednesday. 
Besides the trial of the steam cultivation ata t 

cultivation of pre’ ground by horse Ploughs, ws, &c., 
was with ‘simultaneously. For ical farmers 
and makers en implements not requiring steam 
power, these trials with wheel ploughs, ewing ploughs elod 
crushers, rollers, harrows, subsoil ploughs, &c., a@ con- 
siderable degree of interest; but for practical engineers, who 
have to deal with machines urged by steam power, the trials 
in question had little attractiveness. In ploughing, varying 
depths were: required, with two and with four horses as'the 
moving power. Excellent work was done in several instances, 
particularly on Monday. The “crack” work was done by 
Messrs. Howard, Ransomes and Sims, and Hornsby, and, in 
one of the competitions, by Ball, of i 
the clod-crushing trials, it may suffice 
final trials were made on Mon — its made by 
Crosskill and Sons, the Beverley and Wagon Company, 
and by Cambridge of Bristol. : 


When it was found that the steam+cultivating competitors 


to mention that the 


were ‘fully resolved to “go in” ‘for ‘trial; a messenger was | j 


despatched to Loridon for the dynamometers*owned by the 
Royal Agricultural Society, ther, perhaps,-by Mesers. 
Adadee Redon che Solty’ coneutng engineers The 
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various classes of cultivating im- ) i 


know, but certainly great blame is attachable to some person 
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un etorching oun rally Song woe 


time.” The steam ploughs cultivators wen 







connexion with the large dynamomete: is fo) 
illustrated in the Society 
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With reference to these several trials, it should be stated 
that the readings upon the dynamometer were taken in each 
case during two minutes’ work, and that two experiments 
were made with each implement in order to obtain a fair 
avi The number of yards run in the two minutes gene- 
rally varied between 95 and 110, Hayes’s implement (No. 8) 
exerted the least amount of strdin ; but it was not the least, 
considered with reference to the- amount of ground moved. 
Fowler's turning cultivator (No. 12) showed itself unfit for 
shallow ploughing in hard land. The last-mentioned did 

work when in the soil; but it was somewhat difficult to 
manage in the steering. The peculiar shape of the tines of 
this implement are such as can be used successfully to do 
shallow work. Iam not at present able to give the mechani- 
cal details, which were determined by the use of the dynamo- 
meter, nor the amount of soil moved or turned. These data 
will be given in the judge’s report to the society. 

One of the most ridiculous things in connexion with the 
trials, per dynamometer, was the attempt to test the wind- 
lasses. The efforts to test the power of these machines com- 
pletely broke down to-day (Wedhesday), although the opera- 
tions of testing them commenced on Monday afternoon. 
Messrs. Aveling and Porter’s windlass, made by Fowler and 
Company, was first put to the test, and Messrs. Tasker and 
Sons were kept waiting till late at —_ without getting into 
harness with their windlass. Th been told to wait to 
have it tried, and then at nightfall they were sent away till 
the morrow. came, and their machine was ulti- 
mately connected through the dynamometer with the Fowler 
farrow digging implement, ten runs up and down being 
made with it to satisfy the curiosity of the judges, and the 
five more to satisfy additional curiosity. trials were re- 
sumed this morning ; but they gave no results which can be 
regarded as reliable for practical purposes, and they were 
eventually given up withi and without trying 
Hayes’s windlass aid , Company’s clip-drum 


engine. 


forms of harrows. 
s and were all tried on 
Pup by ome of Fowler 





¢, although it ig 

fa gatnea per night for 
ask nd not unfrequently given, 
5 re mentioned. . The show yard fe.now 
nigh ready for the inspection of the public on the open- 


i is very gen 
ru higher zates are 


in the fields | tion 
but killing } i 


by | ties have been 









d| rollers and elod-erushers. 


inspec- 


faking ot. arte Say tor te 


y I 

many ale on the 

tad nee crashing « 
instance has the interest beep so 
Norton’s Ameri¢an—or now tube wells are 
exhibited. One of these wélls issunk pase badned 49 3m 
to a depth of 21 ft., and several are in’ position 
or otherwise to show the 


] is delightfully 
cool, almost like iced water, and request in this 
almost torrid place. During 'the ibitors who com- 
peted in the trial fields have been 

and machines back to their stands in the show und, so 
that there has been snorting, and puffing, and whistling in 
various directions. During the oon everbody who is 
interested, or supposes himself to be interested, been 
asking gearhead See if he has heard anything re 
the decisions of the jud, zes for the inp 
and machines tried in the fields during the past week. 
tense interest and anxiety have been ed to learn if the 
* oracle” has spoken. e judges, stewards, and secretary 
can all keep their secrets well, at least they have done s0 on 
this occasion, and therefore I must close this communication 
without being able to tell you anything regarding prizes. 


LuicestEer, Thursday Mornirlg.: 
I closed my communication last night without being in a 
position to say how th* prizes are to go. .The decisions, if 
arrived at, had ‘not been made public. ~ Late at night, how- 
ever, the decisions in reference to the implements and 
machines were privately given to the press, with the injune- 
tion to keep them private: until they.could be announced in 
to-day’s papers. And here | may state that the proprictors 
of four of the Leicester papers have determined to transform 
them from weeklies into dailies for the remainder of this agri- 
cultural festival. The daily issue commences this morning 
at eight o'clock. As was to be expected, the lion’s share of 
the prizes for the best application of steam power for the eul- 
tivation of. the soi] falls to the lot of Messrs. John Fowler and 
Company, of the Steam Plough Works, Leeds, and Messrs. 
J. and F. Howard receive the remainder of the prizes given 
in the class. On:account of Fowler’s new set of steam tackle, 
including two ten horse power winding steam-ploughing 
engines, tank, steerage, reversing gear, and all other neces- 
sary | veer 4 rope-porters, &c.—there has been awarded 
the t prize of 100/.--This “double engine set has been 
brought out since March last. . The second prize of 50/; has 
been divided equally on account of the caisie Mirin’s tén horse 
power single set of hauling apparatus and the eight horse 
= single set. It seems that the first ron of 501. for the 
t application of steam puwer, adapted for o¢cupations of 
moderate size, has been ‘awarded in some modified way, I am 
informed, to Messrs. Howard ;‘but the’ second prize of 251. 
has not been ‘awarded. I do not know why, nor yet what 
will be done with the 257. Possibly no other competitor was 
deemed worthy of it by the judges. 
The following are the awards in the class of implements 
for steam cultivation : z 
The sum of 1007. for the class of implements for steam 
cultivation, including ploughs for steam power, cultivators, 
harrows, win , anchors, ta ee &e., was divided 
as follow: 12/. to Messrs. Fowler and Co., Leeds, for their 
four-furrow balance plough, fitted with steel ekives, and 
which can be used for three distinct operations, viz., plough- 
ing, tieging. and cultivating. “127. to Messrs. Fowler and 
Co., , for their’seven-tine balance cultivator, which is 
intended for general ge and is constructed very strong. 
127. to’ Messrs. J. and F. Howard, Bedford, for their five-tine 
cultivator, consisting ‘of ordinary portable engine, of 10 
horse power, with separate windlass, ropes, &c. ‘Ihe engine 
and windlass are stationed ‘at one corner of or outside of the 
field: Every variety of soil and fields of any shape can be 
worked with this apparatus... 157. to Messrs. Fowler and Co., 
Leeds, for their land cultivator. This is constructed in three 
pieces, and can be used from 12ft. in width to 5ft. The 
middle partition is strong for heavy work, and the other par- 
titions are entirely removed when doing such work. 8/. to 
Messrs, Fowler and Co,, Leeds, for their set of harrows, ésuit- 
alile for very heavy work, and: which will do the work of 
cultivators. where the land has been steam cultivated the 
autumn. before. Under the steerage frame may be placed 
71. to Messrs. J. and F. Howard, 
Bedford, for their set of patent steam harrows, on the zigzag 
papciple, but fitted with steerage. 101. to’ Messrs. Fowler 
and Sons, Leeds, for their disc travelling anchor. 8/. to 
Messrs. Fowler and Sons, for their dcuble-drum wind- 
lass engine. 81. to Messrs. Fowler and Sons, Leeds, for their 


clip-drum windlass on to. J. and F. Howard for 
thar double-drum eae ae ‘ite 
The following wer@highly,” 
and Co., three-turrowspatent 
work. J.and F. Howard); 
deep work. ai a) ea 
Sitverk Mepat.—Ransomes and Sims, Ipswich, turnwrest 
or one-way plough, with skim coulter, steel breast. ‘his is 
workable on hill sides, or on level land without leaving any 
opén furrows. ' eiif § 
The judges. awarded . the. followipg, prizes: yesterday :— 
Messrs, J. and F, Howard, Bediord, 92,, fora. general purpose 
wheel plough. This. plough, which; is:galculated for ceep 
work, gained the Pa ps at the Warwick and Neweastle 
meeting of the R.A.S. Meesrs. Ransomes and Sims, Ips- 


déd :—Messrs. Fowler 
French plough for deep 
-‘two-furrow plough for 








well 
ing day. At many of the stands the exhibitors were ready; 
{00a a number of natences, doing’ a stroke of hasiess 





wich, 5/,, also. for the.general..purpdse-plough.» Messrs. J. 
and F. Howard, 67., for a light land w please which 
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combines the advantages of “high-cutting” ploughs with 
those of the eg ary x Se-ontl ”” ones. oo. Ran- 
somes and Sims, 4/., a light land wheel plough, to which was 
awarded the first and only prize at the last trials at New- 
castle in 1864. fads atl Na 61., a deep land 
wheel plough. This implement is for ploughing from 9in. 
to 12 in. deep, and was successfully exhibited at Newcastle. 
Messrs. J. and F. Howard, 8/., a general purpose swing 
plough. Messrs. Ransomes and Sims, 4/. a general ly 
swing plough. Messrs. J. and F. Howard, 61., light I 

swing plough. Messrs. and Sims, 5/., ditto. 
Messrs. J. and F. Howard, 6/., a subsoil plough, a stro: 

and effective implement for breaking up the close earth 


below the furrow. Messrs. Ransomes and Sims, 4/., an iron 
ridging or subsoil plo h, which can be used for subsoiling, 
or as a horse-hoe, for i between rows of 


8 ape sown 
on the ridge or flat. Messrs. mes and Sims, 6/., a paring 
plough, constructed to pare any thickness from 1 to 3 in., 
and 16 to 18 in. wide, leaving the soil in a condition favour- 
able for the action of the sun a - ae. J. and F. 
Howard, 41., paring plough, inte or gene urposes, 
and deeper work. She this was awarded the first he at the 
Warwick and Newcastle meetings. 

The following were highly commended : 

Messrs. Hornsby and Sons, Grantham, a general purpose 
wheel plough, a light land wheel plough, and a igging 
plough. Messrs. J. Cooke and Co., Lincoln, a deep 
wheel plough. _ Messrs. Ball and Son, Rothwell, Kettering, a 

ing plough. Messrs. J. and F. Howard, a digging plough. 
5 +7 2B Ransomes and Sims, ditto. 
The judges commended the following : 
Messrs. Cook and Co., ex 7, a enon purpose swing 
lough. Messrs. Hornsby and Co.,a Pp swing, 
fight land swing plough, and a dee wheel eT gay 

The prizes in the cultivating, clod-crushing, and harrowing 
classes were awarded as follows : 

Mr. E. H. Bentall, Maldon, 137., a cultivator. Mr. C. Clay, 
Wakefield, 77., a cultivator. The Beverley Ironworks 
Company, 111., for a clod-crusher, and-4/. for a roller. 
Messrs. Amies, Barford, and Co., Peterborough, 97. for a 
clod-crusher, and 61. for roller.. Messrs. J. and F. Howard, 
131., harrows. Messrs. Ransome and Sims, 7/., harrows. 

The exhibitors who were highly commended were : 

Messrs. Hunt and Pickering, Leicester, a cultivator. 
Messrs. W..Crosskill and Son, Beverley, a clod crusher. 
Messrs. Amies, Barford, and Co., a roller. Messrs. Ashby 
and Jeffery, Stamford, rotary harrows. Mr. W. F. John- 
son, Leicester, drag harrows. Mr. Denton, Wolverhampton, 
chain harrow, . with carriage. Messrs. Holmes and Son, 
Norwich, rotary harrow. 

The firms commended were : 

Messrs. E. Cambridge and Co., Bristol, a clod-crusher and 
chain harrow. Mr. W. Lewis, Shrewsberry, a roller. Messrs. 
Holmes and Son, Norwich, a roller. 








MUSICAL NOTES AND BRIDGE STRAINS. 
To rue Epiror or EnGIngERING. 

Srz,—In answer to the communication in your last num- 
ber, signed “ F. W. Clarke,” on the subject of Strains in 
Bow-string Girders and similar structures, it may be re- 
marked that where verticals and a double system of diagonals 
are simultaneously introduced, the strains on the bracing 
would, but for experimental methods of calculation, be inde- 
terminate. These cases are very different to where only a 
single triangulation is used, or even multiple triangulation 
without verticals joining opposite apices. In the cases to 
which your correspondent reters—Charing-cross roof, for in- 
stance—the indeterminate nature of the strains may be 
readily seen on attempting to work a step or two by simple 
diagrams of forces. What of having to resolve a stress into 
three directions? The indeterminable caprice of workman- 
ps | in the actual structure can alone decide the question ; 
and all Mr. Airy’s ingenuity succeeds in doing is to, ascer- 
tain the verdict which the adjustments o! his experimental 
model pronounce. And in the example | have quoted, and 
ethers which your correspondent mentions, it seems to me 
that the verticals were made struts, not because a theoretical 
(supposed) investigation had so determined, but that practi- 
cal considerations (long struts, &c.) having selected the ver- 
ticals to transmit the compressive strains, theory offered no 
objection to the arrangement. 

Your obedient Servant, 
G. 


July 15. 1868. P.C. 











PERFORATED Giazine Piares.—Thadeus Hyatt of New 
York, some twenty years ago introduced a system for light- 
ing basement storeys, areas, and cellars, which has since 
become universally adopted in America. The idea is confined 
to the substitution of small clear glass bull’s-eyes with a flat 
upper and conical lower surfaces, set in a perforated iron 
plate, for thick plate-glass slabs laid flush with the pavement. 
Small bosses are raised on the plate between the glass, which 





serve to preserve them, and to ward off some of the mud 
which is deposited by the feet of . The annexed 

shows clearly the form of the glass employed, and 
the recess in its ~ is filled with the cement by which 
it is secured to t ate. The lower surface distributes the 


a a 


In a recent number we published a drawing of the 
Plymouth target before operations were commenced upon it 
at Shoeburyness. As we stated, it varied in several particulars 
from the fort it represents, being improved and wd gana 
than the original. The engraving above represents the same 
target since its demolition by the united efforts of the 16 in. 

an, and the 12 and 10 in rifles, with one shot from the 
9in. gun at the final salvo. There were twenty-eight rounds 
fired in all, with varying effect, the most formidable single 
shot having been that from the. 10in. gun at a range of 
1000 yards. The effect of this shot was to carry away, for a 
considerable area, the whole of the plating above and to the 
left of the porthole, and driving with it masses of iron, con- 
verted by the projectile from protection plates into missiles 
more deadly than the shot they were igned to resist. 
Further to the right the effect is visible of the salvo of last 
Wednesday week. The protective points of the Plymouth 
Breakwater Fort have been well tested in this trial, and found 
wanting, and nothing more conclusive is i rove the 


required to 
= Bl of opposing to heavy ordnance a rigidly unyielding iron 
wall. 








HOTEL RAILWAY-CARS. 
Messrs. A. and B. Putiman, who have long taken the 
lead in the construction of drawing-room and, sleeping car- 
riages for American railroads, have recently advanced another 
step, and are now sending out hotel cars upon'some of the 
long western and south-western lines, where Messrs. Spiers 
and Pond would find full scope for their peculiar talents. 
Travellers on these roads are mainly dependent upon station 
restaurants, established, for the most part, with a laudable 








light, which is increased with the increased area of the cone. 
e device ht well be adopted in England, where the de- 
my tg ghted basement storeys is almost as great as 


in 


desire on the part of the owners to accumulate money rapidly, 
and pe sae even = tolerable 1 x me are i 
crowd of energetic and hi travellers all assist in preventing 
one another from attaining the special end to which each for the 





THE PLYMOUTH FORT TARGET AT SHOEBURYNESS. 


moment is most eagerly devoted. It is not Messrs. Pullman’s 
intention to .extend their locomotive restaurant system 
to provide for the uirements ‘of all the ngers in the 
train to which the ayuten ——- ut > ry to Sling 
for such as desire to be s the annoyances of struggli 

for an ultimately problematical dinner. The mass, therefore, 
will provide for ves as before, and those who wish it 
will be ‘supplied ‘with: first-class hotel fare at a correspond- 
ing tariff. “ Delmonico,” the first of this class of car 
built, was made at the erecting-shops of the Chicago, Bur- 
Railroad, at a cost of $20,000, and is now 


ew York and Snow 

We illustrate several interior views of the “ City of Boston,” 
another of later design, and some more di 
than the “Delmonico.” It is 60ft. long, and 10 ft. 8 in. 
wide, with a kitchen in the centre, 9 ft. long, and the width 
of the vehicle. This room forms a cen vision, and en- 
ables two classes of guests to be entertained and kept entirely 
separate. In making up the train the ladies’ car and better 
class vehicles are placed in advance of the hotel, and the re- 
mainder to the rear (the ition of separate classes 
in travelling is rapidly becoming a‘ i American 
fact) ; by this arrangement a certain amount of exclusiveness 
is obtained, as there is'no through passage. 

In a recent description we noticed very fully the character 
and arrangement of-the various fittings and equipments in a 
first-rate sleeping car, and the “ex andy of the tiahéclal 
employed in the up! , the cabinet work, and, indeed, 
throughout the strueture. Delmonico, and others of its 
clase, differ only in adaptation ; the same principles are ex- 
cing ddemine mediegs «oe Soden Sinemetions 
in an ordi ing > various illustrations 
cemivey a peubal. tien of tha appentias of the ' Clty "of 
Boston, arran, asa day and night travelling vehicle, 
and as an hotel car. The main calten ielelty cen wpaaitun 
with luxurious seats, and with a complete ventilation, a 
feature too often neglected in American rolling stock. At 
the ends of the car are compartments, which can be 
closed from the saloon, if desired, for the accommodation of 
such travellers as wish to be exclusive. The view of the 
dining room shows the saloon under another aspect; the 
tables, on By Ro bag AY A to the sides of the 
car, ani ord ample space for the four passengers who 
occupy the vis-a-vis seats. The mirror between the windows 
forms the door of a cupboard containing « complete service 
of linen, yee, and china for each table, upon which is placed 
the bill of fare printed afresh every day. 

The excellence and variety of the menage is surprisi 
considering the difficulties under which meals are coo! 
and the limited space allotted for the operation. The small 
vignette shows the general arrangement of this part of the 
car, which contains, condensed, all the best and most modern 
accessories to the art, which has been brought to so high a 
state of perfection in America. 

floor is lower than that of the other part of the car, and 

clears the rails by about 18in. Anice chest forms a necessary 

m re aa sufficiently capacious to 

ly for table use, and to preserve the 
of food in a ition. 





h movin! 
difficult to understand how a comparativel " 
a expensive staff, can be oniatained, i the 
conten on is Se eS nee eee 
proprietors in at moderate charges. 

So much care has been to the construction of the 
trucks of this and similar ey tig fay penal a9 
roads the motion is not sufficient to disturb contents of a 
wine glass fully charged. : 
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THE MONT CENIS TUNNEL WORKS AT FOURNEAUX, SAVOY. 





Wirx the single exception of the Suez Canal, the 
Mont Cenis tunnel may probably be considered to be 
the grandest engineering work at present in progress, 
and it is, moreover, undoubtedly the boldest work of 
its kind which has ever been carried out, either in 
ancient or modern times. By its completion the rail- 
ways of France will be united to those of Italy, and a 
continuous railway communication, without break of 
gauge, will be established between Calais and Brindisi, 
a distance of 1890 miles. Considering the growing im- 
Peng of the latter port as a point of departure for the 

astern mail steamers, the value of such a system of un- 
broken communication can scarcely be overrated. At 

resent the Mont Cenis Railway forms the connecting 
ink between the French and Italian lines; but this, 
although affording far better accommodation than the 
old diligences, is still open to the objection of causing a 
break of gauge with all its attendant evils, and, more- 
over, the time occupied in crossing the Alps by the 
summit line is far greater thar that which will be taken 
u by traversing the tunnel when the latter is com- 
pleted. 

It is now sixteen years since, in 1852, the Chevalier 
Maus proposed to construct the Mont Cenis tunnel by 
means of a machine of his invention, which he esti- 
mated as capable of boring a mile and a half per annum. 
It is almost needless to say that such expectations 
were never realised, and the whole scheme was aban- 





doned until the autumn of 1857, when a commence- 
ment was made with the present works. 
The Mont Cenis tunnel, although commonly sup- 
poe to traverse Mont Cenis, does not really do so, 
ut passes some distance to the west of that summit, 
the highest point of the mountain chain directly over 
the line of the tunnel being about 9700 ft. above the 
level of the sea, whilst Mont Cenis rises to upwards of 
11,400 ft. above that level. The tunnel is being ‘con- 
structed in a straight line from Fourneaux, a village in 
the: valley of the Arc, about 14 miles from Modane, on 
the French side, to Bardonnéche on the Jtalian side of 
the mountain, the total distance to be traversed being 
12,200 metres, or about 7 miles 1020 yards. At 
Bardonnéche the nature of the ground did not allow 
of the tunnel being conveniently commenced at a less 
elevation than 1335.38 metres, or 4381 ft; above the 
sea level; whilst at Fourneaux the entrance has been 
made at a point 1202.82 metres, or 3946 ft. above the 
same datum. ‘The difference of level of the two ends 
of the tunnel is thus 132.56 metres, or 435 ft., 
and this difference of level alone would have neces- 
sitated a gradient of about 1 in 92 throughout its 
length. It having been expected, however, that 
during the execution of the work a considerable 
quantity of water would be met with, it,was deemed 
advisable to construct the tunnel with a rising gra- 
dient of 1 in 2000 from the Bardonnéche end, ' this 











gradient being met near the middle of the length of 


the tunnel by a gradient of 22.2 per 1000, or about 
1 in 45, rising from Fourneaux. The fall of 1 in 2000 
towards the Italian entrance was, of course, intended 
to give good drainage to the works in the event of a 
large influx of water taking place; but hitherto no 
such event has occurred, nor, from the experience 
already gained of the nature of material passedthrough, 
does it appear likely that it will occur, and the tunnel 
might therefore probably have been as readily con- 
structed with an uniform gradient throughout, falling 
from the southern to the northern side. This, how- 
ever, could not have been foreseen when the works 
were commenced, and the adoption of a falling gra- 
dient towards the southern end may even yet prove to 
be a useful precaution. 

The materials to be traversed by the tunnel are 
schiste, quartz, and compact limestone, avd hitherto 
the points at which the various strata have been found 
to commence and terminate have a er very closely 
with the positions assigned to them by the geological 
surveyors. Commencing from the French end the 
schiste was found to extend for a distance of 2346 
yards, and this'was bored through at the average rate 
of 1.26 metres, or rather more than 4ft. per dar, a 
small portion of this length having been excavated b 
hand labour alone. Next to the schiste came 55 
yards of quartz which was traversed at the rate of 
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scarcely 2 ft. per day; and this was followed by the | 
compact limestone in which the-work on the French 
side is now being carried on;:at the raté during the 
month of April last of 2.08 metres, or about 6 ft. 
10 in, per day—a rate far greater than was at first 
anticipated. It is paca that the limestone will 
extend for a thickness of about 3000 yards, and that 
between the point where it terminates and Bardon- 
néche nothing but schiste will be met with. So far 
the workings from the Italian end have been made in 
schiste only, and during the month of April last they 
were carried on at the rate of 1.55 metres, or a little 
over 5 ft. per day. 

As we have already stated, a commencement was 
made in the autumti-of 1857, but the remainder of that 
year and the ee pati of the two following were 
taken up by the building of the necessary workshops 
and accomodation for the workmen. uring 1857, 
tli¢ three following years, and a portion of 1861, the 
work of excavation was Carried on entirely by hand 
labour; but in 1861 experiments on the use of boring 
machines worked by compressed air were commenced 
at the- Bardonn@che end. After a number of trials 
these were into’ a practical form, and since the 
25th of January, 1863, boring machines have been 
regularly etaployed at both ends of the tunnel, although 
there is still, as. we shall explain presently, a large 
proportion of work performed by hand labour. During 
the five years terminating in January, 1863, 925 
metres had béen excavated at the northern end by 
haud labour alone, the average rate of progress bein 
thus 185 metres. per annum,.or only about. one-thi 
that which is now being attained at the southern end, 
through similar material. by the aid of the boring 
machinery. 

Of the general appearance of the works at Four- 
neaux, 4 good idea will he gained by an inspection of 
the view Which we publish on the previous page, our 
engraving liaving been prepared from a photograph 
taken ‘about two months ago. They comprise, besides 
the buildings, containing the air-compressing and veu- 
tilating machinery, extensive workshops where the 
roek-boringramachines, c., are made and repaired, and 
also’ dweltings for the workmen, club and reading 
rooms, offices, &c., thé whole in fact forming a com- 
plete town, which has almost absorbed the original 
village of Fourneaux. : 

‘The air-eompressing machinery is contained in the 
buildings shown in the foreground in our illustrations, 
these being situated ‘in ‘the valley close to the banks 
of the river Are, tlie stream from which the principal 
water powér is derived. ‘The machinery from which 
the supply of compressed air is now obtained consists 
of six, overshot Water whieels, each wheel driving two 
pairs of single-acting a‘r-pusips. These wheels, of which 
two are of wood and four of iron, are all arranged in 
@ row in one building, which also contains the pumps, 
valve-boxes, &c. Each wheel is 19 ft. 8 in. in diameter 
by 16 ft. 5 in. wide on the face, and each drives, 
as we have said, two pairs of single-acting pumps, 
these being 1 ft. 1a in. in diameter, with a 
stroke capable of being varied from 4 ft. 1} in. to 
4ft. 1lin. The pump barrels are open at one end, 
and the two barrels of each pair of pumps are ar- 
ranged in a line with their closed ends next each 
other, their pistons being fixed on one rod which is 
coupled by a connecting-rod to a crank on one end of 
the shaft of the corresponding water wheel, The 
crank pin is fixed ina dise at the end of the shaft, 
this disc having crank pin holes at, different distances 
fromthe centre, so that the throw of the crank, and 
consequently the stroke of the pumps-can be varied, as 
we, have already stated. Tie wheels are run at speeds 
of from six to nive revolutions per mivute, their aver- 
age speed being seven revolutions per minute, When 
we visited, the works a few weeks since, fiye of the 
wheels were in regular use, and it was expected that 
soon the whole. six would have to be kept,constantly 
going, and that, additional power would have to be 
provided, The air,.is,compressed, by the pumps toa 
pressure pf, five ,atmospheres, ox abont 60 th r 
square. inch, above the atmospheric pressure. The 
average quantity of air at this pressure delivered by 
each wheel is 280 litres, or 9.884 cubic feet per re- 
volution; and a$ there were five wheels running at an 
average speed. of seven revolutions per minute, the 
total delivery amounted) to.about ; 346. eubic feet, per 
minute, this quantity /beimg, used ia working the rock- 

ring machiwes in the tunnel, and for, other purposes, 
as. we shall explain presently, , 

Formerly the supply of compressed air was obtained 
bya different method, and the old machinery is still 
stau in a buildi joining the,new wheel-house. 

to two of the wheels which 





A the 
now a the air-pumps were employed in pumping 


water into a tank mounted on high columns, as shown 
in the foreground of our engraving. With this tank the 
longer legs of ten inverted syphon pipes communicated, 
the shorter legs being fitted with valves through which 
compressed air could be delivered into suitable reser- 
voirs provided to receive it. In addition to the valve 
just mentioned, each syphon pipe was also fitted with 
a valve for regulating the flow of water through it, 
another, placed at the lowest point of the syphon, for 
enabling the water to be discharged from the shorter leg, 
and another through which the air could enter to fill this 
leg. ‘The action of this apparatus was as follows: The 
shorter leg of the syphon being filled with air and the 
longer leg with water, the latter was allowed to flow, 
compressing the air in the shorter leg, and forcing it 
through the discharge valve into the receiver. The 
flow of water was then stopped by closing the check 
valve, the discharge valve at the bottom of the syphon 
opened and the shorter leg thus emptied of water and 
refilled with air, and on this being effected the dis- 
charge valve and air inlet valve were closed and the 
check valve opened, so that the air compressing 
process might be repeated. The various valves of all 
the syphons were opened and closed by cams on a 
shaft which extended the whole length of the building, 
this shaft being driven at the speed required by an 
engine worked by the comp air. e effective 
head of water given by the tank was 26 metres or 
85 ft. 4in., this giving a pressure of about 37 Jb, per 
square inch, or much less than that now found neces- 
sary. This method of compressing air by the use of 
inverted syphons originated at Bardonnéche, where it 
was found to be a convenient one, there being a 
supply of water from a high level. At Fourneaux, 
however, where the water for working the syphons 
had to be pumped ‘into an elevated tank, it has been 
found more advantageous to condense the air by 
pumps worked direct from the water wheels, and the 
use of the syphons has therefore, as we have stated, 
been abandoned. 
(To be continued.) 


GASHOLDERS. 

Tae gasholders at the Southampton Gasworks 
present several points of interest, and in a future number 
we hope to give an illustrated description of them. 
The engineer, Mr. John B. Paddon, who is also the 
engineer of the Brighton and Hove Gasworks, has 
carefully guarded against many mishaps to which all 
gasholders are liable, such as the effect of winds, dis- 
tortion of the crown, leakage of entrance, and exit 
mains, &c. The holders work in cast-iron tanks of con- 
siderable depth, and the plates of which are graduated, 
in width and thickness, to the hydrostatic pressure 
of the water acting against them, the thickest. plates 
being 1} in. thick for a head of 32 ft., and a diameter 
of rather more than 100 ft. The lowest course of 
plates is bolted to an annular base plate having a 
bearing 2 ft. wide upon a ring of brickwork, five 
courses deep, and —- on 2 ft. of concrete, The 
surface of the brickwork was flushed with cement, 
carefully levelled by a trammel, and afterwards by 
spirit levels, and a complete “seal” of cement was 
afterwards applied within the ring. No leakage at 
the bottom of the tank, although the pressure is 
* Ib. per square inch, is thus possible. 

The entrance and exit pipes, 2 ft. in diameter, have 
not only socket joints t grea from the outside, but 
like joints also packed from the inside. . Thus, if a 
leak occurred, instead of pny | the holder, pumping 
out the tank, and tearing up the pipes, it would be 
necessary only to lower a man down the pipes and let 
him make, as he could then make, a perfectly gas-tight 
joint from the inside, 

To resist the effects of wind, calculated. at a pres- 
sure of 501b. per square foot, the columins are tied 
together at the top in an unusual manner. Besides 
girders 8 ft, deep, each column is tied, not to its 
neighbour, but to the next but one, on each side by 
strong tie rods, and the angle of support is not only 
thus much greater than if if was tied to the nearest 
columns, but, any strain is transferred by tension, and 
the consequent compression noe the intermediate 
girders, to the opposite side,of the holder. ." 

The roof is entirely clear of the trussing, except its 
fastening at the curb. . When blown up the roof is 
raised several inches from the trussing, which prevents 
the collapse of the curb, i : 

The guides are of rolled. iron, with wrought-iron 
coller carriages, and the chairs are spaced but 4 ft, 
apart. 

In Mr. Paddon’s, practice, the valves and by-passes 
of all his holders, condensers, &c., are controlled from 
a platform in the meter room, so that the attendant 
can turn the gas on or off without going out of doors. 











NULLA DIES SINE LINEA. 

“Nora day without somethidig dong.” Not a day 
without a triumph over the unlikely or the unknown. 
Now, it is a veritable discovery, ina direction in which 
the minds of none had travelled before—a paradoxical 
Giffard’s Injector, defying all previous knowledge of - 
hydraulics, or a mysterious tic contrivance for 
edding the internal incrustations of steam boilers, 
or the perpetual motion electric clock (actually going), 
or some extraordi and unsus explosive, like 
dynamite, for example. Another day there is a dis- 
covery, not of what none had before thought of, but 
of the fallibility of haman judgment, and of the want 
of a philosophical principle of belief in the resources 
of invention and exverience. It will be something of 
which many, possibly hundreds, had thought, only to 
shake their heads, and declare that “ the idea was very 
“ ingenious, but it would be impossible to surmount 
“ the difficulties of working it out in practice,” as if 
anything not contrary to any law of nature could not 
be worked into oo But when the improbable of 
yesterday has taken its place among the practicabilities 
and actualities of to-day, it is hardly a week before it 
is naturalised in the kingdom of commerce; somebody 
ig: rage it, and making a fortune out of it. 
After this, there would be as much hope of reviving 
the original interest in the invention of printing, or 
of gunpowder, as of preserving any charm of novelty 
or element of wonder in the “ paying” mental creation 
in which everybody, as they suddenly find out, had 
always believed, through all the years of its halting 
babyhood and‘ probationary boyhood. If we could 
always be sincere with ourselves, and confess to our- 
selves that of a thousand inventions, discoveries, and 
im with which long use has made us 
familiar; we did not, at one time, really believe in any 
of them. We- should derive the greatest encourage- 
ment for ‘the future. “We did zof believe in them, 
because they once red unlikely and unreason- 
able, and however many fools there may be who are 
always ready to believe pe ores Bieosal people—the 
majority let us hope—are unable-to surrender the pre- 
ives of and to believe, as at one time 
they did not believe, that tickling one end of a wire, 
three thousand miles long, with a galvanic battery 
would give an intelligible m to one’s correspon- 
dent across the ocean, or that lowing a few puiis of 
air through a cauldron of melted iron would make 
od sound steel. When these things’were proved to 
em they ‘wondered, and Johnson has described 
wonder as the effect of novelty upon ignorance, and 
has told us how “we cease to wonder at what we 
understand.” a» 

It is not so many years ago since the leading shi 
builders eaiaaatied That ine ips could aeowie. 
When they had swam it was that they could 
not hold together, although we now know that iron 
ships may be made of sizes and proportions that cou!d 
never be repeated in wood, as for example, the Great 
Eastern, 680 ft. long, and other ships 400 ft. long, 
and of a beam only one-eleventh of their length, Next 
it was contended that iron ships would foul to such an 


extent as to prevent their being kept going, and it is 
but a very few years since iron war ships were 


reckoned as wholly impracticable. There were no 
arguments against water-tight bulkheads, because 
there could be none, beyond these, that they cost 
something and weighed something; but it was a long 
time before they came into general use. Iron masts 
were objected “to because they could not, it was said, 
be .cut away, as if it was always necessary to be 
cutting away masts, but. a. flange joint, with bolts 
and nuts near the deck, removed’ ‘this: objection. 
Tron ‘s rigging came in at last, and’ so did 
topsails that could be reefed from the deck, just 
as the sails of windmills ‘are reefed’ from the mill- 
house. . Auchors, too, of far greater holding power 
for a given weight are now common, and we 
have boat lowering gear which will‘disengage both 
ends of a boat at:tue same instant’ of time. Once ‘it 
was reckoned impossible to ‘apply steam ‘to the pro- 
pulsion of ships, and, long afterwards, it was. thought 
unbkely that screws could ever compete with paddles. 
Now, the-swifiest and most: economical Transatlantic 
steamers are driven by screws.' We have'steam steer 
ing gear at last, although it:was Jong maiutained’ by 
old skippers that the: hand, andthe hand oniy, was tie 
thing fit to touch a tiller. At last, too, ships are 
fitted with balanced or differential: rudvers, although 
there were plenty of naval. pandits'to declare that th 

would never doc A: leading! builder of steamships (a 


member of Parliamen not. i d 
rof B eter sotonatgtand te 
is even yet rega as an authority in favour of turret 
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ships. Steam launches, now a necessity for war-ships,- 
were not long ago thought to be playthi fit only 
for children. In steamship machinery, too, it was the 
opinion only a few years ago that only slow engine 
speéds, and spur gearing, or very coarse pitched 
screws, could ever answer, Tt is enoug 
is not the opinion now,  Byen-with high 
engines it was long before any one 
while to apply counterweights, DE 
well say, by Mr. Crampton 7 
they were used by Mr. Pet 
screw was once on the yerg 
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acting p b i lee sae worked ; ay ese of 60, 
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unlik panties india-rubber, ba ly for 
the valves. Even the value of marine le governors 
has ere, ‘at last discovered,” 
| Failways. We have been long familiar with 
i ‘was ut very lately that. clever engineers 
‘that they could never worked, under- 
und, ‘with frequent trains ag for metropolitan 
traffic: It is hardly longer since it was maintained 
that there was no hope for burning locomotives. 
pie, ya would amit, a few years ago, that continu, 
inechanically put on, could be worked on 
rallies ins, Or that mail bags Could be caught. at 
forty | an hour, or that gas cotld be introduced in 
rail , or that communication between pas- 
p- “io was both practicable and allowable, 
ri, Rettig es could-be made both com- 
orale Tie ttable, 6 or that signals could be so ar- 
FT hnderscis plan, made by Yardley, of 
pepe that mistakes were no longer possible. And 
as for Jocomotive aud carriage details, how long were 
balanced slide valves the ignes fatwa of locomotive en- 
gineers; how long did it take to understand that 
Ratshotions $8 m 4 of picking up water, jnst as it is 
wante is cheaper than. carr, , eight or ten 
tons at a time, with a ten mae “oR ya er to hold 
it; how long. to learn: that condenséd'steam would 
certainly displace oil inthe’ gravity or. displacement 
lubricator, and how long wild it take to learn that 
axleboxes lubricated with oil cause less friction than 
the dirty, troublesome, and extravagant. gr@ase pots 
now in use? Itis only vow that e “are learn- 
ing that locomotives’ can take a load wp inclines of 4 
in 10, and that without a mid-rail, and that bogie 
rolling stock-is the easiest and safest of all. at a 
world of iterationit has taken to convince engineers 
that Richards’s indicator is the o he ols oue fit to be used 
for high Speeds, even u 0 revolutions per 
— how: long to insti into the minds of owners 
of t steam power that Prony’s friction brake, .as im- 
roved by Appold, is the ouly true measure of power, 
a developed or: consamed by machines having a cir- 
cular moon: By and . by.. the Canadian railwa 
and enginecrs will be believed, and we shall 
use chilled cast-iron instead .of wrought-iron wheels. 
It was only afew years ago:that: the “wash” along 
the banks -_ cashtinanae “i ii nr puaa) - 
ployment of steam power.on yan t incline 
fees were thought impracticable as substitutes for 
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ular cutters, Ryder’ s forging machine, the "ikea 
| served the multifarious punching m hae hei 8 ye 
drilling ‘machine, water ressure Sine, al 


hydraulic forging, punching, and s' sisdhtnes, 
spouldinig athinee and scores of Seen and use- 
fal adaptations of power, in which no one believed at 
oné time, not many years ago. Wrought iron ‘is 
stamped, hot, into sf and lead pipe and bullets 
are “ squirted’’.cool, . Look, too, at McHaffie’s steel 
or malleable iron: castings, which are still a puzzle to 
the metallurgists ; as hard and strong as iron, and yet 
as tough as copper. There is a vast aggregate balance 
to-the vtedit of a hundred inventions, in which not 
eyen practical men and engineers believed a few years 
ago. Such are rock tunnelling and stone” 
machines, brick-making machines, including thos¢ for 
dry clay, centrifugal pumps, steam crahes, steam 
travellers, centrifugal drying machines or alifedco. 
extractors,” Carr’s “elegant “ disintegrator,” the best 
machine ever invented for breaking up moderately 
friable, substances, and Blake’s stone breaker, the 
best machine which the wit of man: ever devised ‘or 
eah “devise for breaking up refractory substances—the 
last-named two machines deserving to. beia thousand 
times better known than they are, both for their useful- 
ness and the surpassing beauty of "their mechanical prin- 
ciples. One knows not where to stop in recounting 
the gains of récent invention and mechanical adapta- 
tion. Look at. gun, cotton and nitro-glycering,. the 
creosoting of: timber (and we have, in our a 
sound fresh-piece of fir sawn from a railway sleeper 
ut down on the Stockton and Darlington line in 
1842, and which smells as strong of the. tar now-as if 
f* done” yesterday); look at the boiling of flints into 
soup in.a caustic solution, a thing the chemists had 
declared could never be done, merely because they had 
never tried it at a temperature exceeding 212°; look 
at the extraordinary invention, of infinite value in the | @ 
future, of artificial stone, an indestructible com ound 
of sea sand, silicate of soda, and chloride of calcium. 
How long is it when engineers believed that plate iron 
bridges would erumple up like leather, or that. 
earn | viaduct, ¢ould never be carried across the sands of 
Morecambe., Bay, oF over, any shifting sand except 
upon screw piles; how long since, .even. with 
example of the Roman engineers, it was believed that 
eoncrete was no substitute for stone, and how lo 
ed | since cylinder foundations ‘and the pneumatic mode 0 
sinking piles.y were believed, to be.valucless ? ‘Despite all 
aye stg we have laid two telegraph cables under 
eAtlantic, and shown that either of them may be fished 
up and repaired when negessary;,,we- “ private 
telegraphs” which any one, even.a, chil _ can work to 







eum, and gas tar fu 
only hand labour ae 
cab 


we hare i ice machines. 





applica 


shall sts of tea 

guano, , at oF 
of Siemens’s furnace, which gasifies the 
known as coal slack, makes no smoke, gi 

unoxidising flame, and saves almost 
waste heat ?. What of smoke reventi a 

furnaces ; what of parr ing. nis wha 

of ven! 0 mines, 6 plivists, 
hotel ; destined tosupersede vand what 
of the im rovements' it s making? How many a gas 
company has been saved from ‘ban Cy by the sub- 
stitution of clay for iron retorts, and how’the scurfing 
of clay retorts has been’ prevented by-the use.of ex- 
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to the surrotndiug neighbourhood has been prevented 
hy the employment’ of oxide of iron instead of lime 
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PULLMAN’S HOTEL RAILWAY CAR, “CITY OF BOSTON.” 
(For Description, see Page 46.) 
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THE GOVERNMENT AND THE 
TELEGRAPHS. 


Tae Government ‘.- to be in earnest as re- 
gards the Telegraph Bill. Agreements have been 
entered into with the tel companies, by which 
the Government to give twenty years’ purchase 
of the present profits to the companies. rail- 
way companies, having agreements with telegraph 
companies, whereby the telegraph companies agree to 
maintain the railway wires in consideration of right 
of way for their own wires, are to be comperisated in a 
similar manner by twenty 
standing that these agreements have only another eight 
or ten’ years torun. How matters will stand when 
the agreements between the railway companies and 
telegraph companies expire, we know not ; and from 
questions asked before the Select Committee, it would 
appear that the matter is not so clear. For example, 
supposing the agreement expired, to whom do the 
electric tel h companies’ wires and posts belong ? 
If to the telegraph company, then-we suppose they 
could remove them, and what becomes of the-railway 
wires iy tocar to the same posts? « If they cannot 
remove them, then, can they continue-to work and 
maintain them, or do they become the property of the 
railway company ? 

The repair and working of all the submarine cables 
are to be entrusted to the Submarine Telegraph Com- 
pany, the Government purchasing the cables, and rent- 
ing them to the company. If a cable is beyond repair, 
the Government are to lay down a new one. 

The officers of the telegraph companies that have 
twenty * iad service are: to receive a pension for life 
of two-thirds their salary. Those that have less than 
twenty years’ service receive less in proportion to 
their term of service. But it will not be optional on 
the part of the officers to retire on pension if -the 
Government ‘agree to retain them at their ‘present 


The wires along the railways are; we hear, 1o be 
maintained in working order by the railway companies, 
the Government paying the railway co to 
maintain'them. ‘This is the exact reverse ofthe pre: 
sent hire ts, oe the Government ’as 
taking the stead of the telegraph companies, the rail: 
way and bern. om companies’ wires-being at preseat 
both maintained by the telegraph companies. 


‘| act. Ifa line is interrupted, the Government will have 


years’ purchase, notwith- | - 


immediate ear of.some influential member of a board of 





public roads are, we suppose, to be maintained 
the Government. 7 


anything , or likely to lead-to good 
results, 


. “There ‘will evidently be rather more. dis- |i 


jointedness in the whole system of ye than at 
present, without the counterbalancing advantage of 
competition. We shall have the Government working 
wires maintained by a séries of different railway com- 
panies, each'of: which may, we a adopt their 
own ‘systems of maintenance and renewal, and, ulti- 
mately, of construction, according to the notions of 
the telegraph superintendents they employ, and thus 
any experience that one great tel h company have 
gamed as regards insulaton t ul. experi- 
ments under the supervision of ‘their engineers may, 
as far as we see, at any time be set aside by the caprice 
of ‘any superintendent whom the railway companies 
may think fit to appoint as their telegraph super- 
intendent. - ate 

Again, we have the submarine cables worked and 
maintained by the Submarine Telegraph Company, 
although: the cables are to be purchased and belo 
to Government, and if the repair of. a cable is found 
impossible, as certified by a ,“ competent telegraph 

ineer,” the Government are to lay a new cable. 

he lines along the. streets and roads are, we 
presume, to be maintained and a by the Govern- 
ment, unless perhaps the Post Office have agreed with 
the surveyors of highways and parish authorities to 
keep them in repair with the rest of the roads and its 
belongings. 

In the case of the Anglo-American. Company, the 
company lease through lines from. Government, to be 
maintained by Government, but worked by the Anglo- 
American. Company without any interference from 
Government.;. . 

We thus have lines’ belonging to Government, 
maintained by themselves. in some cases, by the rail- 
way companies in other cases, and by the Submarine 
Telegra Company in others, whilst the lines are 
worked by the Government, the Submarine Company, 
and the Anglo-American Company. 

We have the gravest doubts as to how all this will 


to inform the railway company of the same, who are to 
see to the repair, and re-inform the Government of the 
repair. Ifa line is not actually broken down, but im- 
perfect and uncertain in its insulation, correspondence 
will take place and disputes. . In the case of the Anglo- 
American, if a fault occurs the company will have to 
apply to Government, who will again have to apply to 
the: railway companies, the Submarine Company, or 
their own officers, according as tie fault. lies on the 
railway wires, the submarine cable across the Irish 
channel, or the: roads or streets. 
There is a divided responsibility in all this which we 
are sure cannot work well; the engineering and scientific 
staff which at present work and maintain our existing 
system of telegraphs, is divided between three or four 
large companies, and is thus more subdivided than the 
of foreign telegraphic administrations. This has 
enabled three or four men of energy and address to 
obtain berths at the head of each company, in- 
stead of having, as in’the eri, administrations, only 
one director-general of telegraphs, and the competition 
thus has been beneficial in some respects; but, on the 
other hand, it has rendered the service of each com- 
pany less advan us to enter as the chances 
of promotion are less and more uncertain than in 
a‘single’ large and regular department. The staff 
has, : therefore, been little recruited from men: with 
any scientific knowledge. The Electric Interna- 
tional Company have, perhaps, done the most. to culti- 
vate a staff, but even -what they have done has been 
bat: little, their policy being generally to chose an 
engineering adviser and obtain all subordinates at the 
lowest possible cost, quite regardless of their know- 
ledge or education or-position in life. Although, per- 
haps, the advance of the Electric Telegraph yer 1 
owing to the skill and energy of a few of their officers, 
haar boon sounder than 7, of the other companies— 
who have proceeded in a kind of ‘rule-of-thumb hap- 
hazard way, and most-generally quite regardless . of 
any scientific principles—yet the amount of. scientific 
education and: sound knowledge is very ‘much less 
even in’the Electric Company than it. is. in some 
foreign administrations, where examinations:are 
and’some sort of rule is made as to: promotion, which 
is thus not made entirely dependent on obtaining: 


the | Joslyn, Henry, P 
‘These were tested 









——— staff under one head engineer. 

- The greatest, indeed: the ‘only redeeming 
point in favour’ of Government taking the telegraphs, 
was, in = opinion, the “idea of having one grand de. 
partment constructing,’ maintaining, worki 
eontrolling the whole British system; and the fact 
that the Electric Telegraph Company, which of all 
the. companies, from its magnitude and its mode of 
m ment, was the nearest a to this, was 
also the best managed and paid: the best, would seem 
to prove the:correctness of this view. Our only fear 
was that, although a gigantic monopoly gives great 
scope for completeness, the Government were not 
competent to use it.to advantage. “As it is, if the 
Government ‘bill: passes, we shall have ten or twenty 
times the disjointedness of the present arrangements 
without ‘the counterbalancing advantage of competi- 
tion as an incentive to energy and skill. 








. THE NEW BREECH-LOADER. 
.. Tue War Office, in re a conversion of the 
standard military rifle into a breech-loading weapon 
upon the Snider system, adopted that plan only 
as a temporary expedient, and as a means of keep 
ing pace.with the rapidly improving armaments of 
other great: powers. e large supplies’ of ‘Enfield 
rifles on hand rendered it necessary to follow a course 
somewhat analogous to that recently decided upon by 
the Ordnance ‘Select Committee, to utilise our cast- 
iron guns; with this difference, however, that having 
arrived at something like comparative perfection in 
the design and manufacture of the latter, any extensive 
conversion of heavy ordnance is rather a matter of 
prudence and economy than of vital necessity. 

It was expected that amongst the large number of 
inventors who would be stimulated by the premiums 
offered by the War Office for the best breech-loading 
arm produced under specified conditions, and by the 
certain honours and profit attending the adoption of 
any plan, one weapon would be forthcoming, fit to re- 
place the Enfield Snider, or at least that out of the 
various systems a compound rifle could be eliminated. 
Neither of these expectations have been realised, for 
the ingenuity and skill of the competitors seem to have 
been devoted to perfecting the mechanism rather than 
the: rifle as a whole, and to producing a rapid: breech- 
loader rather.than an efficient and reliable weapon, so 
that the duties of the committee ultimately resolved 
themselves into.the task of awarding the Government 
prizes... The experience gained, however, by the long 
and exhaustive trials have furnished the material for 
a’fresh board of inquiry, composed of the members of 
the original commission, and these-are now engaged 
in deciding upon the new rifle which is’ to be intro- 
duced into our army. Acting with the board are the 
well-known authorities on: small arms: Messrs. Whit- 
worth, Rigby, Lancaster, and Westly-Richards ; the 
Enfield Rifle Factory is likewise lending its assistance. 

.. In October, 1866, the War Office issued a public 
circular of invitation for different designs of breech- 
loading small arms, subject to restriction in weight, ac- 
, trajectory, ammunition, and a dozen other con- 
ditions of. varying papeaentes the same to be forwarded 
before the 30th of the ensuing March.. Six copies of 
every accepted weapon were afterwards to be sent for 
further examination, together with 1000 rounds of 
ammunition, for which a'sum of 300/. was to be paid to 
each competitor to cover the. attendant expenses. 
Two. prizes were offered for’ the best rifles, one of 
1000/.,-and: a: second of .600/. In: addition, a. third 
award of 400/. was provided for the best cartridge. 

By the 30th of March, 104 breech-loaders were 
submitted: to’ the committee in answer to the War 
Office circular. Ninety-five of these were summarily 
rejected, in consequence of their inefficiency, or non- 
compliance: with the prescribed conditions. : ‘The -re- 
maining nine were tested and compared with. the: 


Enfield .Snider as ‘a'standard. . The competitors. were 


Albini and Braendlin, eye! iw ge os. 1 and 2, 


P ini; and. Remington. 


saa for excellence in the nine 





directors. 
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heim Capability of —_ 
idity ing or unfai 
Recoil. usage. 
Penetration, Increased charges. 
Fouling. Manufacture. 


The first test consisted of 400 rounds, fired’ at 
ranges of 800, 500, 800, and 1000 yards. The 
shortest range threw four rifles out of the competition, 
viz., the Fosbery, Remington, Peabody, and Joslyn 
arm. The remainder were qualified for the 800 yards 
range, but only two for the longest one of 1000 yards 
—the Henry and Burton No. 2.' At this distance the 
mean deviation was only half that of the standard Snider 
in the case of the Henry rifle; and 5.77 against 6.92 ft. 
in the Burton No.2. The superior accuracy of the 
former is attributable to the small bore (.453 in.) and 
the large charge of powder (85 grains) employed. The 
nine systems under examination all passed the mini- 
mum imposed test for rapidity, namely, 12 shots per 
minute, and were afterwards compared for compara- 
tive ease and speed of manipulation. The Peabody 
here distanced its competitors, firing 20 rounds in an 
average of 1 minute 13.6 seconds, or 16 rounds per 
minute, against 14 rounds of the Snider in the same 
time. The Joslyn was the slowest arm, taking 2 minutes 
8.2 seconds for the 20 rounds. Remington’s and 
Martini’s rifles were thrown out of the field through 
the worthlessness of the cartridges. A further ‘trial 
for combined rapidity and accuracy was then substi- 
tuted, the object being a target 24 ft. wide by 6 ft. high, 
and the range 100 yards. In this the Peabody again 
headed the list, = Joslyn brought up the rear, the 
former making 28 shots and 26 hits; the latter 18 of 
each against 23 shots and 22 hits of the Snider. The 
time for firing in each case was 2 minutes. In the 
recoil tests the Peabody registered a mean pull of 
69 Ib., the Henry 97 1b., the Burton No. 2 93:1b., 
against a recoil of 84lb. in the Snider. The other 
systems were within those limits,. and all complied 
with the published conditions that the recoil was in 
no case to exceed that of the standard rifle more than 
10 per cent. In penetration, at a range of 30 yards, 
the Remington rifle exceeded that of the Snider 50 per 
cent. ; the others all showed good results, and, with 
one exception, were in excess of the Government arm, 
whose mean penetration was 10 in. ‘The target in this 
trial consisted of twelve 4 in. elm planks, which had 
been previously saturated for forty-eight hours, and 
placed in position with intervals of half an inch between 
each. In all cases except the Martini gun, regulation 
ammunition was employed. 

Only three of the systems attained the necessary 
qualification “not to require at 500 yards a greater 
elevation than 1° 30'.” ‘The flatness of trajectory is 
one of the most important conditions in a military 
weapon, and is the first question in the advanced in- 
quiry of the committee. At the range mentioned the 
Snider required an elevation of 1° 29’; the Martini, 
1° 11’; the Henry, 1° 12’; and the Albini and 
Braendlin, 1° 14’; the others were far beyond the 
assigned limit. 

The fouling test was made with a range of 1000 
oe and, consequently, only the Burton, No. 2, the 

enry, and the Snider were experimented with.* Five 
hundred rounds were fired rapidly in two series of 
250 rounds each at three targets. In both trials the 
Burton No. 2 and the Snider succeeded perfectly, the 
shooting having improved towards the end of the 
250 rounds, whereas in the case of the Henry, the 
pees towards the conclusion became quite wild. 

n the second series, however, these defects were not 
manifested, and the rifle remained as accurate and 
reliable during the conclusion as at the commencement 
of the trial. The next condition was divided into 
three trials. First, dusting the breech mechanism 
with fine sand, and firing three rounds from them in 
that condition. The Henry, Joslyn, and Remington 
worked perfectly under this test; and the Burton 2, 
Fosbery, and Peabody were but slightly - injured; 
second, an exposure test in which 100 rounds -were 
fired from one rifle of each system on four consecutive 
days, the rifles being left dirty and exposed to the 
weather during the intervals. After a further expo- 
sure of two weeks the rifles were again fired, and the 
mechanism taken to pisces for examimation. All nine 
systems and the Snider bore this severe test well, the 
Albini and Braendlin; Burton. No. 1 and 2, Fosbery, 
and Henry taking the precedence ; third, firing with 
damaged cartridges, which was done in each case with- 
out injury to the weapons. 

The last test, that of firing with increased charges, 
ae pre 2 

er red with two charges of powder and 
two bullets. r 





. one round with two charges of powder aud tliree 
ullets. rin’ res 

Six rifles stood this without’ injury, the exceptions 
being Burton No, 1, the Joslyn, and the Remington. 

In the important consideration of facility of manu- 
facture, the Burton No. 2 takes. the: 1 and the 
Henry stands third. These two rifles approach more 
nearly to the standard of excellence than any other 
system examined by the committee, they being. the 
only. ones proces accuracy at the long ranges, and 
more nearly fulfilling, in addition, the necessary oe 
fications imposed by the War Office. The Peabody 
stands high for rapidity, and makes. fair practice at 
short ranges, but proved itself inefficient at the longer 
distances, as well as in flatness of trajectory, two fatal 
shortcomings in a military weapon. 

The great differences in the calibres of the varying 
systems, and the ammunition employed, rendered the 
task of instituting a fair comparison between the 
systems a very difficult one. ‘Their respective merits 
were finally decided on by the committee in the follow- 


ing order: 
Henry. Burton 1. 
Burton 2. Peabody. 
Albini and Braend- Martini, 
lin. Remington. 
Fosbery. Joslyn. 


‘None of the weapons, however, approached so nearly 
to the qualifications required by the Government as to 
authorise the committee to award the 1000/. to either 
of the competitors. The second prize of 600/. was 
given to Mr. Henry, referring to whose rifle the.com- 
mittee remark, “ that the breech mechanism combines 
strength, safety, and simplicity; the extractor works 
with remarkable regularity, and the arm can be fired 
with great ease and rapidity, and is not affected by 
rough usage.” Amongst the other rifles the following 
were not considered satisfactory: “ ‘The Fosbery and 
Peabody, on account of want of accuracy; the 
Martini, Joslyn, and Remington, on account of 
faults which were chiefly, and, in the case of Martini, 
entirely owing to defects in ammunition.” 

Subsequently the committee reported upon the 
ammunition submitted to them, examining upon the fol- 
lowing points : economy, resistance to rough usage, 
freedom from deterioration, serviceability, accuracy, 
and weight. 

The only ammunition offered for inspection which 
fulfilled the conditions imposed was that of Mr. Daw, 
to whom the premium, 400/., was given. His cart- 
ridge case consists of thin sheet brass turned one 
and a quarter times round a mandril, and soldered 
at the joint. The base is also of sheet brass, stamped 
into the form of a flanged cup. The eap chamber is 
placed in the centre of thedisc, and is’ held by 
means of a pulp wad, which also serves to secure 
the body of the cartridge to the base. The anvil is 
of brass wire, with four grooves cut down the sides. 
It fits closely into the cap, the pointed head resting 
on the percussion powder. This cartridge was com- 
pared with the Boxer No. 1 army cartridge as a 
standard, with favourable results to the former. In 
economy of manufacture Mr. Daw has the advantage, 
his estimate showing a saving of one shilling and 
sixpence per thousand over that of Colonel Boxer. 
In power of sustaining rough usage both cartrid 
appeared equal, each Laing made of similar material. 
The Daw cartridge showed a slight superiority over 
the standard Boxer in its power of resisting the 
effect of varying temperature. This part of the trial 
was conducted by Mr. Abel, chemist to the War 
Department, and extended over three months. In 
general serviceability the committee consider both 
arrangements about equal, and both are exposed to 
the same danger of accidental explosion in conse: 
quence of the anvil resting on the percussion cap 
in each case. In conseqhence of Mr. Daw’s cart- 
ridge not being of the proper size for the chamber 
of the present service arm, it was not possible to 
make a comparison with the standard, and the Boxer 

attern IV. was substituted. The shooting was fair, 

ut the fouling was greater with Daw’sthan Boxer 
No. IV. The weight for sixty rounds is one ounce 
below the maximum of'6 lb. 40z. stipulated for hy the 
War Office. 

Two letters from Colonel Boxer to the sub-committee 
are appended to their report with reference to the as- 
sumed infringement by Mr. Daw of his system, the 
adoption of his bullet to the cartridge, and the —_ 
culars of his improvements upon the standard Boxer 
pattern I, with which Mr. Daw’s compared favourably. 
Colonel Boxer’s cicims as a competitor were very 





justly disallowed on the that no Government 
ammunition could be a Bited, for competition, and 





the committee effectually dispose of the somewhat un- 
reasonable remarks affecting Mr. Daw, who has re- 
ceived fair and even warm, ort from them. Colonel 
Boxer’s improvement on the standard pattern I, in 
which the Tiability to accidental explosion has been 
greatly reduced, and consequently rendered in that 
respect superior to the Daw cartridge, was perfected, 
submitted to the War Office, and approved of by them 
on the 11th October, 1866, eleven days before the 
issue of the circular. But it ‘had not then been 
adopted as Government ammunition, and therefore 
was not pitted against Mr. Daw’s cartridge, an advan- 

in the favour of the latter. 

he duties upon which the members of the sub- 
committee have now entered are of a more im- 
portant and difficult nature than those involved in 
the previous investigation. They have to decide 
upon the design of a new rifle, combining not only 
safety, rapidity, and simplicity, but also one which 
will give and reliable shooting at long ranges, 
from a .45 in. bore with the improved Boxer cart- 
ridge, or a modification of the same. As the breech 
mechanism has nothing to do with excellence of 
shooting, the quickest, safest, and most efficient 
system will be adopted, and in recommending the most 
suitable design the committee will be guided by the 
experience derived from their past experiments. 
The first. condition to be obtained is a flat trajectory, 
from a rifle carrying an effective weight of bullet, com- 
bined with accuracy at long ranges. The weight of 
projectile may be tmodified from that at present in use, 
and a lighter bullet with heavier charges may be 
employed. In the case of the deer Salking “* Ex- 
press rifle” firing a charge of 130 grains, a very flat 
trajectory is obtained up to 250 yards, at which 
distance the bullet makes fearful wounds, but such 
a cartridge would be inadmissible, it being too light 
and uncertain at long ranges. 

It is probable that when the regulation rifle of the 
future is decided upon, two kinds of cartridge will 
be fired from it, the one for the army ex masse, with 
heavy bullets, and lighter charges, for rapid, deadly 
fire at short ranges ; the other for experienced soldiers 
and good marksmen, for special service, in’ which 
the conditions would be reversed. It is obvious that 
such a result would be.a most desirable one, and 
if it cannot be attained otherwise, a-higher class of 
weapon should be seryed out to such soldiers as 
know “the rifle and how to use it.” 








DYNAMITE. 


Some fifteen months.ago M. Nobel, the well- 
known manufacturer of nitro-glycerine, introduced to 
the public a modified form of that powerful explosive 
to shioh he gave the name of dynamite. This sub- 
stance, which in appearance: greatly resembles coarse 
brown sugar, consists of nitro-glycerine absorbed by 
fine particles of silicic acid or a silicious earth, and it 
differs from nitro-glycerine in its ordinary liquid state 
in several very important. particulars: In the first 
place, if ignited by an ordinary flame it does not ex- 
plode but merely burns away, rapidly but quietly; 
and in the second place it cannot be exploded in bulk 
by percussion applied in any ordinary manner. We 
say that it is not-exploded by percussion when in bulk; 
because small isolated particles can be exploded by 
severe percussion, as, for instance, by placing them 
on an anvil and striking them. with a hammer; but 
even in this; case the particles, when ignited, would 
not communicaté their ignition to a bulk of dynamite 
close at hand. 

In ordinary working M. Nobel. employs to ignite 
the dynamite a fuse terminating in a copper cap, 
which contains a powerful charge of fulmmate of 
mercury, and which is embed in the charge. 
When this cap is ignited by the fuse, not only is a 
great heat generated, but also an extremely intense 
local pressure, and it appears that it is only by this com- 
bination of heat.and pressure that the explosion of 
the dynamite can be efiected. When a charge has to 
be fired by electricity, the copper.cap has still to be 
used, the cap being ignited by the electric agency, and 
it,.in its turn, e the dynamite. 

Another important difference between dynamite and 
nitro-glycerine consists in the former not being 
affected by temperature or moisture; whereas the 
latter is, under certain circumstances, apt to become 
crystalline—a form in which it is especially dangerous. 

Already dynamite has been brought into use for 
quarrying purposes to a considerable extent in Sweden 
and in other parts of the Continent, and we have now 
by-us a pair of photographs showing the effects of two 
charges of dynenita, weighing 5 lb. and 6 lb. respec- 
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tively, which were fired successively at some —— 
quarries near Stockholm. In this case the hole in 
which the charges were placed was 10 ft. deep, and 
was situated 15 fi 6in. from he main face of the rock, 
whilst its distances from the faces on each side were 
14ft. and 16ft, respectively. The rock itself was 
20 ft. high above the ground level. By the second 


charge nets bro ught down most completely, 






horoughly broken 
' 
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name eer 
o! ¥, 
time’ in 


oribed at the 

®@orrespondent. On 
ny er 3 ~ ——— it similar 
series of experiments at the pas “par ime quarries 
of Messrs. Peters, Brothers. near Mertsham, at it is 
to these experiments, and their results, that we parti- 
cularly desire t@fdirect attention in the nt notice. 

The first experiments carried out by M. Nobel were 
intended to show the powerful character of the explo- 
sive, and at thé same time prove that it could not be 
caused to explode by ordinary flame. For these pur- 
poses a paper cartridge, containing father less than 
4 0z. of dynamite was placed upoii a°? in. oak plank, 
and fired by means of a fuse and fulminating cap, as 
already mentioned, the effect ming that the plank was 
splintered, aud was, in fact, completely pierced at the 
point on whieh the cartridge had rested. A»second: 
experiment-was made, with similar results, amd‘ M, 
Nobel then placed a larger cartridge on the ground, 
and ignited it ‘by ordinary flame, when the dynamite 
was found to burn quietly without any explosion what- 
ever. To prove that material of the sathe quality was 
used in the different experiments, a cartridge was, at 
the —_ of one of the gentlemen on the ground, 
cut in halves, one half being exploded by a fuse and 
cap, whilst the other was ignited by fh Sats flame, 
and was, as before, found to ‘burn without explosion. 

The next experiment was made to show that the 
dynamite could not be exploded even by violent con- 
cussion. For this purpose a small deal box, contain- 
ing rather more than 8 lb. of the material, was twice 
thrown from the top of a cliff about 60 ft. high on to 
the stones below ; but even by this severe treatment 
no effect was produced. At the same time a similar 
box, containing 84 1b. of dynamite was placed on a fire 
and allowed to remain until, the box being burnt 
through, the dynamite was ignited, and burned away 
without any explosive action whatever. 

The next experiment was a very interesting one. It 
consisted in exploding on the top of a block of granite 
—measuring 2 ft. 9in. by 2 ft, 6 in. by 2.ft.—a quarter 
of a pound of dynamite, the explosive material bei 
merely covered down with a thin layer of clay a 
some sand placed over it. Notwithstanding the very 
slight confinement to which the dynamite was thus 
subjected the effect of the explosion was to completely 
shatter the granite block, the latter being found to be 
cracked in every direction. The action of dynamite 
under the above circumstances is striki dissimilar 
to that of gunpowder, and it™is al er very re- 
markable. The experiment on the granite block was 
followed by one which showéd ih a’still more ‘striking 
manner the enormous explosive force of dynamite. A 
cylindrical block of wrought iron 10} in. in diameter 
and 12} in. long was taken, and a hole 1 in. in diameter 
which had been bored right through its centre was 
charged with dynamite. As the block was placed in a 
vertical position, the lower end of the hole ‘was closed 
by the ground on which the block stood, whilst at the 
upper end the charge, which completely filled the hole, 
was merely covered down, after the fuse had been in 
serted, with a little sand.’' On the explosion taking 
place it was found that not only had the block been 
completely split in two, but that one of the halves, 
weighing about 150 1b., had been projected with con- 
siderable force against a bank about 70 ft. distant. 
The section of the iron torn asunder’ by this explo- 
sion was about 119 in:; and an inspection of the 
fragments showed the material to have been of very 
fair quality and to have been free from flaws. 

It was attempted to show simultaneonsly with the 
rupture of the wrouglit-iron block, the effeét produced 
on a piece of boiler plate by exploding some dynamite 
in a tin can placed near it; but the dynamite in the 
wrought-iron block exploding first, the boiler plate was 
blown away from its position near the can, andthe ex- 
periment liad to be repeated: ‘The result obtained was 
very satisfactory. ‘Lhe boiler plate, whiéh Was about 
4 in. thick, was bent round into a semicircle of about 
3 ft. 6 in. im diameter, and the tin ean containing 
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44 Ib. of dynamite was placed so that it was partially 
enclosed by it. The effect of the explosion was to 
completely shatter the plate, the fragments, which 
were thrown in all ditections, ing marks made 
portions of the tin can having heen forced into them. 

The next two experiments were of a different 
character to those above described, and were made to 
show the action of the dynamite in actual work. For 
purpose a hole, 15 ft. deep and 2 in. in diameter, 

on. boxed. in.one part.of the quarry at a distance 
nm the worki ce, and this hole had 
with 


of amite, and tamped 
‘sand., The exp n of this charge did 

ri the mass ‘between the hole and the 
face; but the. owas. dughly broken up by 
cracks extending from the hole in ‘every direction 
t hout. a circle about 20 ft. in diameter. A 
second charge, of about 4lb. of dynamite, was then 
fired in another hole 15 ft. in depth, and situated 
about 8 ft. from the working face, and in this case also 
the results were very similar to those above men- 
tioned ; bué the cracks, of course, did not extend so 
far. Taking the comparatively soft and yielding 
nature of the chalk into consideration, the burden 
put upomeach'of the charges was obviously too great ; 
and, in fact, it was not anticipated by M. Nobel that 
the mass between the holes and the working face 
would in either ease be brought down. The position 
Ofthe holes was also much against any complete dis- 
ruption of the mass-being effected pre charges, as 


the working facenear them formed a bay, which, 
to Pol ira an vio as. an atch ‘an recbted the 
explosion." Even’ under these disadvantages, the 
effects produced were very satisfactory, the chalk being 
thoroughly loosened forséme distance round each hole. 
To show that the dynamite was equally effective 
below water, M. Nobel next placed a cartridge con- 
taining a charge in a bucket of water, and fired it by 
the aid of the usual fuse and fulminating cap, the result 
of the explosion being the entire disappearance of the 
bucket, water and all. “Two 1} ounce cartridges of 
dynamite were next fired in holes bored in the face of 
the quarry, and in each case the quantity of the chalk 
brought down was for such small charges very con- 
siderable. Next a cartridge suspended from a line 
extending across the quarry was fired to show, by the 
loudness of the explosion, the value .of dynamite for 
detonating signals, and, finally, the experiments were 
brought to a conclusion by firing some gunpowder in 
contact with dynamite, the result being that the latter 
was merely ignited and burnt, but not exploded. 
The experiments of which we have above given an 
sous tend to show that ‘dynamite .. pre a to 
old a prominent place amongst the explosives 
used for al 


whiere a violent disruptive force is 
required. 


of nitro-glycerine, and its power is estimated by 
Nobel as ten times that of gunpowder, whilst its cost 
is at present:about four times that of the latter mate- 
rial, and:is likely to’ be'shortly reduced. For quarry- 
ing work dt itsikely to prove especially valuable, as 
it can be wsed withbut very little tamping, or, indeed, 
without" aly "tamiping whatever, its explosive force 
being in. tlie latter ‘case but very slightly impaired. 
Not the least point in its favour also is the safety, as 
compared with gunpowder, with which it can be stored 
or trans from place to place, @ matter of great 
importance to railway companies and other carriers 
by whom such materials have to be conveyed. 


LAYING THE DUST. 

Ir is doubtful whether the long ‘¢ontinued drought 
of the present season has pressed moré heavily upon 
the farmers than upon the unlucky Mudividusls who 
have contracted to lay the dust. inthe hundreds of 
miles of strests in and about this 6vergrown metro- 
polis. There is no lack of inspectors to keep the con- 
tractors up to their work. Every shopkeeper whose 
doors are invitingly opened for the reception of every- 
thing, animate or inanimate, sweeping along the pave- 
ment, arrogates that office to himself, and loses no 
time in lodging a complaint, if what he considers to 
be more than a fair proportion of the proverbial bushel 
of dirt finds its way into his premises, no matter how 
dry the weather may be. 

With the sun pouring down at the intensity of the 
last few months a comparatively heavy watering is in- 
visible in. an hour of two, Small benefit do church 
goers reap from thé hard cash expended in sprinkling 



















the roads between the hours of 6 and 9 on a Sunday Fin 


morning. To produce any tangible effect the water 
carts must be kept steadily at work all through the 
day, The main streets, carrying the heavier ion 
of the-traffic, and consequently subjected to the maxi- 





ite contains 76 per cent. by weight} 
by A. 





mum amount of disturbing forces, require some four 
or five waterings per day; and the smaller thorough- 
fares less, in proportion to the promoting action 


by | which they have to endure. 


The desirability of some improvement on this state 
of affairs was so obvious, that some months ago 
(Encineerine, vol..v., p.16) we hailed with satis- 
faction the proposal of Mr. Cooper to undertake the 
waterings of our roads on more scientific principles. 
No time was lost by him in redeeming his pledge; 
amongst other.eontracts he undertook the watering 
for the parish @f Marylebone, one of the largest in 
London, at a reduction of some 50 per cent. on the 
other tenders. It may be remembered that Mr. 
Cooper’s system of watering is based upon the 
principle o py moisture always suspended 
in the atmosphere, by saturating the roads with a 
solution of deliquescent salts. 

It is hardly necessary to remark that the unprece- 
dented dryness of the atmosphere this season has been 
peculiarly unfortunate in the present instance, since 
no estimate can be formed of the probable average 
degree of suecess of this system. 

et, notwithstanding these unfavourable conditions, 
we usiderstand that upwards of one million gallons of 
the solution has been distributed over various lengths 
of toad with important incidental advantages, exclusive 
of the enormous saving in water and in labour. 
Apparently a sort of concrete is formed of the detritus 
of the surface} and the chemicals employed in the 
solution, for; although a road watered on this system 
may appear at first sight to be perfectly dry, upon closer 
inspection it will be seen that the dust is concreted to- 
gether in masses too large to be blown about by the wind. 
We regret much to find from the proceedings in the 
Marylebone Vestry, that vested interests are apparently 
as stroug) in effect there as in many other places. 
Thus, on the motion for the payment of a balance due 
to Mr. last month, it was stated that “they 
ouglit to do all in their power to assist Mr. Cooper, 
who had been illused by the officials of the parish ;” 
and at the meeting of the Committee of Management, 
the same week, it was observed that “it was utterly 
impossible for any contractor to carry out his contract 
if he was subject to the persecutions that’ Mr. Cooper 
had suffered.” Fortunately, however, the majority of 
the members of the vestry pay more deference to the 
evidence of their own senses than to the ipse dizit of 
an official; hence, in this instance, the efforts of the 
detractors are futile. 








INSTITUTION OF MECHANICAL ENGINEERS. 
Lrzps Merrie, 1868. 

THE ensuing annual meeting of the Institution of Me- 
chanical Engineers will be held in Leeds on Tuesday, Wed- 
meee Thursday, and Friday, the 28th, 29th, 30th, and 31st 
of July. 

The mee ings for the reading and discussion of papers will 
take place in the lecture theatre, Philosophical Hall, Park-row 
(near the railway station), on Tuesday and Wednesday morn- 
ings: the chair will be taken at 10 o'clock. 

List of Papers. 

Description of the Machinery for the manufacture of the 
Boxer Cartridges ; by Mr. Thomas Greenwood, of Leeds. 

On the application of machinery to Coal-cutting ; by Mr. 
John Fernie, of Leeds. 

On the Corliss Fxpansion Gear for stationary engines; by 
Mr. J. Frederick Spencer, of Sunderland. 

On the Machinery for Weaving Brussels Carpet by power ; 
by Mr. William Weild, of Manchester. 

Description of a Travelling Crane worked by Clip Drum 
and Wire Rope; by Mr. John Fernie, of Leeds. 

On Tuesday afternoon, and also on Thursday, a number of 
engineering works, manufactories, &c., in vom will be open 
for the visit of the members, on presentation of their mem- 
ber’s tickets, according to the list in the detailed programme. 

The National Art Treasures Exhibition is open daily from 
10 a.m. to 8 p.m. (except Wednesday and Friday 11 a.m. to 
7 P.M. 

On Wednesday afternoon the members will visit the works 
of Messrs. Titus Salt, Sons, and Co., at Saltaire, to see the 
new Corliss engines at work, &. The members are invited 
to luncheon at the works by George Salt, Esq. : 

On Friday the members are invited by the Local Committee 
to dinner at Scarborough, proceeding there by special train 
in the morning, visiting York on the way, to see the new 
iron bridge and the Minster, and returning by special train 
in the evening. ; 

All members desiring ta join these two excursions are re- 

uested to give notice to the secretary on or before Friday, 
dth July, in order that the requisite arrangements may 
made ; this notice to be sent to the secretary’s office, Leeds, as 
below. On and after Monday, 27th July, the members will ob- 
tain the detailed pro, of the arrangements, and visitors’ 
tickets for the ission of friends to the meetings, on per- 
sonal application at the secretary’s office, Phil cal Hall, 
Park-row; Leeds. jal railway tickets at reduced fares 
the excursions on Wednesday and Friday will be issued 
to the . These special railway 
tickets are available only for the members of this Institution, 
to whom the invitations on Wednesdav and Friday are 
strictly limited. 
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HALL’S ROTARY ENGINE. 


CONSTR UCTED BY MR. GEORGE ROBERT COWEN, ENGINEER, NOTTINGHAM. 


Ys YY, YY 

Amonest the machinery shown in motion at the show of 
the Royal Agricultural Society, now being held at Leicester, 
is "3 To engine, which is exhibited by the manu- 
facturer, Mr. rge Robert Cowen, of the k Works, 
Nottingham. This engine is of very simple construction, as 
the engravin of it, which we publish above, will show. 
Referring to these engravings, A is the cylinder, truly bored, 
faced, and fitted with covers, D, which are also faced, and 
through which the main shaft, B, works. This shaft is sup- 
po: at each end in the conical bearings, CC, which are 
arranged so that me es be adjusted for wear. The revolv- 
ing eccentric piston, E, is keyed on the shaft, B, and is kept in 
pertectly steam-tight contact with the circumference of the 
cylinder by means of the metallic packing, F, held out b 
springs as in an ordi piston; whilst it is kept tight end- 
ways by means of the metallic rings, GG, also held up by 

rings against the faced surface of the covers, DD. His 
the steam inlet, and I the exhaust outlet, whilst K is an 

uilibrium cut-off valve worked direct from the cam, L, 
which slides on the shaft, B, as controlled by the patent 
horizontal governor, as shown in the elevation. The admis- 
sion of steam is thus regulated by this valve in direct propor- 
tion to the load on the engine, thus maintaining an Lay se 

under variable loads; M is the abutment slide, which 
follows the piston during its revolution in the cylinder. 

The steam in the steam chest, O, pressing on the top of the 
slide, M, tends to keep it in contact with the piston during 
the first half of the revolution, after which the bottom edge of 
the slide is exposed on the up stroke to the same pressure as 
the top, this counter pressure being maintained until it 
reaches its highest position, when the pressure of steam on 
the top forces the slide against the piston again for the next 
revolution. 

We have by us diagrams taken by a Richards indicator 
from one of these engines; these diagrams showing a very 
good distribution of the steam. Two pairs of the diagrams 
are off the same engine, and show the action of the cut-off 
valve under gen} loads. The engine in question has a 
cylinder 18 in. long by 14 in. diameter, and a piston 14in. in 
diameter. The boiler pressure was 42 b., and the diagrams 
were taken = - engine was running at 150 revolutions 

minute. We have also in our possession diagrams taken 

m a larger engine, which has been indicated up to 37 
horse power. 

The engines we have described are arranged to run, if re- 
quired, at great speeds, and the speed can be easily altered b; 

ing up the governor spring on the main shaft. 
of the piston of 900ft. per minute is the 
regular working speed, and small engines have been run with 
ease up to 1500 revolutions per minute. 








MUSEUM OF MECHANICAL SCIENCE. 
To tHe Eprror oF ENGINEERING. 

Srz,—Sufficient interest has been developed by a couple of 
meetings, and the comments of the press, in the e ion 
and concentration of the Patent Office, museum, and library, 
to ensure that the vote to complete the sum charged for ex- 
penses for the ensuing year under the Patent Law Amend- 
ment Act should pass unchallenged only in a thin House of 

Commons, and the last hours of an expiring Parliament. 
Everybody has been asking that all due facilities shall be 
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ven to enable our workmen, by the increase of their know- 
ledge, to hold their own in the competition with Continental 
industry. Before the “cry” for better education was raised, 
& museum of mechanical science and a free public library of 
scientific books were established in anticipation of it by the 
Commissioners of Patents. From end to end of the metro- 
polis there can be found to exist no similar institutions 
= of being made to be of equal use to the people. 
_Here are an industrial museum and a modern scientific 
library of the kind London may be presumed to need. 
Bring them together in a central, easily accessible situation, 
—, them full play, charging the cost upon the accumu- 
lated nett surplus of more than half a million sterling 
derived from Patent Office fees in fifteen past years, and one 
of the greatest wants of the metropolis will have been 


"Hanks 

. mainly to the for the ventilation of the sub- 

ject, the matter is in a fair way for getting attention in the 
islature; although the official 
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answer of one of the half dozen Goteinnaes Uaptnets, 


under which the Patent Office and its belongings have the 
ill-fortune to be placed, displays profound misinformation 
upon the theme of more than a dozen statements to Par- 
liament, the Treasury Commissioners, and a Select Com- 
mittee. 

Austria, Baden, Bavaria, Belgium, British Guiana, Canada, 
Cuba, France, Italy, Jamaica, the Netherlands, 
Valo Say nd’ Wodenbey, ears Sous popu 

ni tates, urtem . ve their po i 
museums and libraries Specie combined under same 
roof. -Great Britain alone suffers her institutions of the same 
kind to be unnaturally divorced, the Museum to be placed 
where the le it was designed to teach cannot get to it, 


and both Museum and Library in the 7 ogg d plethoric 
condition best ibed by the proverb, “ cannot see the 
‘wood for the trees.” , 
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MINING PROPERTY AND IRONWORKS 
OF THE AUSTRIAN GOVERNMENT. 


By Ferprvaxp Kony, C.E. 


Tue proposed sale of the mining property of the 
Austrian Governinaeh isan object of so great a pro- 
fessional and mereantile importance that the readers 
of ExGrnger1Ne have a just and natural claim upon the 
publication of the most complete and reliable data 
which can be obtained and furnished at the present 
moment about all the important details regarding the 
present position and the future propects of this vast 
aud valuable property. It is with the desire to meet 
this demand that the notes contained in this article, 
and in those which are to be published on this subject 
in future numbers, have been collected from personal 
observation on the spot, and from official sources, 
which the Government authorities in Vienna are at 

resent readily and liberally supplying to every pro- 
feesional inquirer. The — of “ present position” 
requires simply a truthful record of the existing 
property and plant, and so far as this is concerned it 
presents no particular difficulty ; but in order 'to form 
a judgment of the actual value of most of these 
objects the consideration of future prospects forms by 
far the most important portion of a proper estimate, 
and from this reason the present notes cannot be far 
from the influence of the individual opinion of the 
author with regard to the best method on the pro- 
gramme according to which the mining and metal- 
lurgical. operations should be carried on in future. 
Such a programme—although it has been formed by 
the author as a matter of necessity before arriving at 
his conclusions—is not fit for publication, because it 
would exceed the limits of space available in these 
columns, and also because such a publication would 
disturb every commercial transaction which could be 
based upon that precise line of thought. It follows, 
therefore, that the notes, now about to be published, 
have no claim upon the title of strictly unbiassed and 
objective records, but that they are notes influenced to 
a certain extent by subjective professional views and 
opinions. 

The mining property now about to be sold by the 
Austrian Government is divided into several groups, 
each group being considered indivisible, so far as the 
present intentions of the Minister of Finance are eon- 
cerned; but all the valuations and proposals hitherto 
made are of a preliminary and somewhat vague cha- 
racter, and the Government authorities expect that 
detailed proposals will come from the parties intend- 
ing to purchase the property, rather than from their 
own officials, to whom tie sale of these works is in- 
trusted. In a similar spirit it is to be understood 
that the estimated value of the different objects is only 
a kind of preliminary guess at an paren 
figure, and the actual selling price will be regu'ated 
by the most favourable offers or tenders to be sent in 
by the different competitors. The initiative part of 
estimating the value of the property, and of making 
offers for purchasing certain parts of it lies, therefore, 
with the public, and the present intentions of the 
Minister of Finance may within certain limits be 
modified to suit the requirements of intending 
purchasers. 

The groups of possessions established by the 
Ministry are the ‘ollowing : 

1. The Iron and Steel Works, Neuberg, with mines 
of lignite coal at. Urgenthal. 

2. Smelting works and foundries a. Maria-Zell and 
Aschbach. 

3. The mines of the Erzberg, with the smelting 
works at Hisenerz and Hicflau, and with the forges at 
Altenmarkt, Donnersbach, and Gulling. 

4. St. Stephan mines and blast furnace. 

5. The forge and steel works at Reichenau. 

6. Eibiswald puddling works, steel works, and 
forges. 

1: The-Iron and Steel Works, Neuberg. 

The situation of Neuberg is in the valley of the 
river Miirz, about seven English miles distant from the 
railway station, Miirzzuschlez, which latter is the 
lowest point at the south side of the celebrated 
Semmering incline. With that railway station Neu- 
berg is connected by a macadamised road, of which 
the establishment pays the greater part of cost of 
maintenanee, and the freight of carting from the works 
to the railway station is paid ‘at the rate of 5s. per 
ton at present. Thete is no immediate prospect of a 
railway connexion to be established between Neuberg 
and the Austrian main lines, and a purchaser of these 


works will have the chuice between submitting to the | as 


disadvantage of .cartage and the extension of these 
works to’a sufficiently large scale so as to pay for the 
construction of a special branch line of seven miles 





long out of the funds of the Neuberg establishment. 
The original basis of the Neuberg works, or the ob- 
ject which has caused tion of its site, is the 
water power | ; B Yery constant ar 
reliable ., anti mere than dQ0 4 
a set of water. wheels.and' 
The. .Neuberg Ape 
blished im the year T331l:by the” 
that , and to whom the 


. * 


ketable iron., In the yea 1786 Neuberg became the 
property of the Govern and it has been gradwally 
increased to its present extent, the Government 
having followed the principle to carry on’ this esta 
blishment as a kind of model works or school for the 
ironmasters of that country. Neuberg has, aecord- 
ingly, introduced many of the new inventions, and many 
more or less promising schemes which have since 
proved to be failures, before the priyate ironmasters 
in Styria mustered courage to try similar experiments. 
In this respect the Neuberg works have rendered 
some good service to their country, although the 
country had to pay for these services in the end, as 
the balance sheet of this establishment has not always 
been satisfactory. At the present moment the Neu- 
berg establishment. owns an area of, 33,44] Austrian 
tosh (1 tosh=6889 square yards) of land, or about 
47,000 acres, of which about 23,000 toshareforesty 
and 10,000 tosh peat ground. The number of buildings 
belonging to this:establishment exceeds 300. Besides 
this property, Neuberg.owns two mimes.of ironstone 
at Altenberg and Reetoet, each about five English 
miles distant from ¢hewblast furnacesand connected 
with Neuberg by praper roads. Thesare is spathic 
ironstone, partly converted. into a brownshematite by 
atmospheric niveeee Altenberg a’ seam of ore 


averaging 12 ft. in ss is worked through hori- 
zontal galleries drivémfrém the side ofthe mountain 
below the main of the mines The seam 
stands in an inclified\position, commencing about 
200 ft. in vertical | ve the main gallery, and 
extending lengthwa »a considerable distance, of 
which a length of abgut’, ft. has been opened up 
by galleries,’ "Phe sééomdi mine contains @ smaller 
seam of similar ore, about 9 ft. thick; and’ opened up 
to a length of 800f, “and to a,-vertical height of 
1200 ft., access having been gained by galleries at dif- 
ferent levels, @rivén ‘from the side of the mountain. 
The ore is worked ‘af the rate,of 2s.'to 3s. per ton for 
miners’ wages, not including general ‘expenses, which 
are, as usual under’ Govern management, out of 
all proportion. The ore i#@altined in kilns placed 
close to the mines» These-kihis‘taleine about 40 toris 
of ore each per-week, with a consumption “ef about 
2 cwt. of charcoal cinders pérton of ore as fuel. The 
carriage Of the ore from’ themines to the smelting 
works cases ait €xpense of 3s: per ton of ore, and the 
calcined ore GOifains 41 percent. of iron. The 
analysis of thé paleined’ ore shows the following 
composition, viz., peroxide of iron 42.1, carbonate of 
iron 6.7, © of. ese 6.5, carbonate of 
lime 34.9, earbqnate-of lesia 7.9, silica 2 per cent. 
This analysis seems$9/ ate that the calcination is 
carried on at too low. a'tem: ature, and is, therefore, 
incomplete, otherwise the ¢arbonic acid would be 
driven off, not only ftom’ théjron, but also from the 
other bases, and the ealcined ore would then be richer, 
and probably better prepared for the smelting process. 
The consumption of fuel for the calcination, however, 
would then increase to a certain extent. ‘The iron ore 
is smelted exclusively with This is drawn, 
first, of all, from the extensive forests which belong to 
the Neuberg establishment. The forestsare managed 
according to-# gmealled 100 years* Fotation, i.c., 1 per 
cent. of the wood standing in the’ forests is cut down 
every year. At this rate the forests Neuberg _ 

fate 1s 


about 1,200,000 éabiefeeb of wood! net. va i 
S, and a 
bought 


supply is not suffice: aos Nes 
considerable quantity @f Wood and charcoal i 
annually from di it partie ' 


ine wood for chareo 
easiir 
t Teg 


ee iene 
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being ealled “ 
pine wood yieldm 
works contain two 


team boilers, so 

er; but the ar- 
symmetric: ly alike at both 
x jot blast “stores and the boilers are 

placed at a height of 31 ft. above the pig beds, and 


Be — 


ity "A the raw materials and charging the furnaces. 


given a licence to draw a supply 6f ive tons of pig | 
iron per annunt fram.his smelting furnace at Vordern- 
berg, and to work Lo quantity into mar- 


.|sent thro 





carried ly by the outer masonry of the furnaces, 
and wats bs the solid ground behind the latter, the 
furnaces Leingy aced at the side of a hill, which has 
into a series of terraces for this 

The highest terraeé is level with the blast 

urnace tops, and it affords ample space for “— 
e 
-blowing engines are two direct-acting vertical engines, 
aving the steam: ee at the top of the blowing 
inder, the latter 4 ft. 3in. diameter and 5 ft. stroke ; 
hey are of @ somewhat flimsy design and construction, 
economising material and workmanship at the expense 
of solidity and strength. Each engine is placed in a 
se engine house, so that the attendant can never 
seeboth at a time—a sacrifice which seems to have 
béen made to the symmetry of the general design. 
Close to the furnaces is placed a new building, which 
contains a Bessemer steel plant of two 3-ton con- 
verters. This is the plant with which the excellent 
specimens of steel, exhibited at Paris, have been 
produced, and which is generally considered as the 
most successful Bessemer steelworks in the world, 
so far as the quality of the products is concerned. 
It is less successful with regard to economical 
working and commercial results, but, as a whole, 
it is a tolerably well arranged set of Bessemer 
steel converters. The converters are of somewhat 
smaller diameter, and of comparatively greater 
height, than the 3 ton converters usually made 
in England, the throats especially are very narrow, 
jand may, in all probability, cause an undue amount of 
back pressure — the blast by throttling the exit of 
the gaseous products of combustion. The two vessels 
are placed so as to tip against the centre of the cast- 
ing pit when turned down, an arrangement which in- 
volves a waste of space and some inconvenience in the 
construction of the runners for charging the con- 
verters with the molten pig iron. Instead of the 
hydraulic cranes usually placed at the sides of the 
casting pit for lifting the ingots, &€., there is a huge 
steam crane placed in one corner of the ‘shop, and 
reaching across the whole building when turned 
through a quarter of a circle. This crane is constructed 
to lift 10 tons, and apparently strong enough for four 
times that load, but the heaviest ingot ever produced 
by these converters did not exceed 2 tons in weight, 
p Neer the big crane has been found of “ample 
strength’’ for its work, and it only leaves something 
to'be desired with regard to handiuess of management 
anid speed of action. The pig iron is run from the 
blast furnaces direct into the converters. For this 
purpose a ladle mounted upon a truck is employed, 
which is filled at the blast furnace, and then run upon 
rails through a distance of a few yards only to the 
converter. When arrived in front of the charging 
gutter the ladle is tipped over, and discharges the iron 
into the latter slowly and steadily, so as to let it run 
into the converter in a continuous stream. The 
charge is then carried on in the usual manner, only 
during the first stage of the process a peculiar inno- 
vation has been carried out by M. Stocker, the manager 
of these works. M. Stocker blows a considerable 
— of charcoal powder through the: liquid iron 
ong with the blast. This is done in regular intervals 
during the first period of the process before the white 
flame makes its appearance at the mouth of the con- 
verter, and is done for the purpose of heating the 
charge by the combustion of the charcoal withm the 
vessel. ‘This is said to be particularly effective when 
“white iron,” or iron containing a small percentage 
of carbon is worked in the converter. The supply of 
additional heat to the charge during the period of de- 
silicatisation maintains the mass in a state of sufficient 
fluidity until the combustion of the carbon contained 
in the iron itself is so far advanced as to reqnire no 
further supply of heat. The spectroscope has been 
tried at Neuberg by Professor Lielleg, but the results 
Waive not been favourable, at least, the employment of 
the spectroscope has not been introduced for practical 
purposes. The final addition of spiegeleisen is re- 
placed by a small quantity of liquid iron from the 
same blast furnace from which the whole charge is 
drawn. The cotiverter is*tiirned up, and the blast 
; the charge after* this addition, a 
tice ch “has~ not been found advantageous 

in English Bessemer steelworks, but which is said 
to cause no inconvenience at the Neuberg works. 
The forge is placed at a short distance from the 
Bessemer steelworks, but at a slightly higher 
level. There are about a dozen puddling furnaces, 
and a similar number of reheating furnaces in this 
forge—all fired with mineral fuel, viz., a lignite coal, 
from the mines.at Urgenthal, and from other locali- 
ties farther off. There are no Siemens furnaces at 
these works, since the first experiments, which have 
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been made with M. Siemens’s regenerative gas furnaces | Minister of Finance, shows the following returns as| {n all; after which (these two rounds bei known 
at Neuberg, now, many y . have. fai y but | the profit and loss balance of eed aaiiatne year, b the sere Wi), he sie Sa cetehy tappened 
this failure has been due xolely £9 thé want’ o expe-| viz. : od No.,8 aleo Sin. (but on the’ part covered 
rience and to the imperfect construction of the origi- Year. | Profit. _ 2 af Paty he eth Teelitished “part Pret & teltere, 
nal furnaces; and the Siemens furnace, as now con- 1857'-. ... 209,928 Austrian florins ight tis iat 
structed, would prove a great benefit in these works. 1859 10985” ” to the ¢ This shot struck on a bolt, and drove it 
The forge is not arranged with great regularity; in 1860 -. oss ” " in. fivetia but did not break it; the penetration was 
fact, there is no design at all in its arrangement,AIt| .. 1861... 162341.” Z a Nod no further damage was done. 
has grown up by successive additions and alterat 4h 1862, 2 ding Ste left iat on spe, isons ths Slatin. pensseeting ming ‘On 9 
and the che (hy and plant is not always in the m 1863 65,025 ““¥ ” but doing no further whaler: ayes 
suitable relative position. The internal locomotion is, ios ire ” ” No. 5.—This was a sonal from the 15in. smoothbore, fired 
thats, somew a even — inconvenient. _ ee et poh o>. of powaer. . 1h tree am rk plate, 2 ft. 6 in. 
most important object in this forge is a steam-ham-| These figures must be understood to mean nothing indent of Bic’ ia addition to” ak va 
mer of 16 tons but the balance between e and outlay | 40in. of the piste. NO further p corned Pred chen the 


, and about 8 ft. fall, constructed 
at a recent date by Mr. Haswell, of Vienna. Th 
is a Nasmyth hammer, with a sg ge frame- 
work of néat design. It has about 15 ft. clear s 
between the ; the valve is of a somew 
clumsy construetion, and the slide valye is not balanced. 
There-is, therefore, a certain inconvenience in working 
this valve by hand, which sensibly impairs the value 
and utility large and costly mstrument, Besides 


this hammer, tlie Neuberg forge contains three smaller 
steam hammers, of Condie’s ign, of 5 ton, 3 ton, 
and 30 weight of head respectively, The rolling 


mills are all driven by water power, viz., a forge train, 
hie 16 in, mie, 64 pr Psag . is rege y a 100 

orse power turbine, a plate will, with a single pair of 
rolls, 24 ft, in diameter 6 ft. wide, driven by cnathas 
turbine of the same power at the rate of thirty revolu- 
tions pér minute, This mill is provided with a steam- 
lifting apparatus for raising the plate over the top roll 
and passing it back upon the feeding table after each 
course,” A tyre rolling mill, for making tyre bars of 
iron, a tyre rolling mill for finishing welded iron 
tyres, are‘amongst the remnants from a former period ; 
but. a’mill ‘for rolling weldless steel tyres has’ been 
designed for the Neuberg works, and its construction 
commenced with at Maria-Zell. Probably this mill 
will be finished and sold along with the whole estab- 
lishment before long. There are one or two merchant 
trains, and several tilt hammers in these works, also 
a large shearing machine, worked by, an engine of 
4 herse power, with shearing blades of 74 ft. in width. 
Several repairing shops and an extensive workshop for 
the manufacture of firebricks are attached to these 
works, which, in their entirejextent, including mines 
and forests, employ about 1500) workmen. 

The colliery at Urgenthalis an object of minor im- 
portance. The coal is lignite, of ‘good quality, but 
the extent of the seam is vérylimited. The distance 
of this colliery from the Neuberg works necessitates a 
considerable expenditure for carriage, so that this 
lignite coal costs 28s. ton delivered at the forge. 
Altogether, the questi¢m of mineral fuel is —the 







Achilles heek, ofthis establishment, and itjigyonly an 
enterprise oma very large scale which E place this 
establishment,apon .a better footing in thiat, respect. 






The choice, regarding Neuberg is therefore, between a 
reduction Of its? t plant and an oénomical 
management upon a small scale, or the extedion of the 
establishment to,a size which will justify the expendi- 
ture of large sums’ for. the construction, of railways 
and other means* of transport~ and“communication. 
For this laftegeourse the mining property does not 
appear to be Sufficient extensive, and the necessity 
would arise @fombining Neuberg with Maria-Zell and 


Aschbach igtogne establishment. The local difficulties, 
however, wilt alway remain very great—the moun- 
tainous couutry,.tii@ absence of railways, the difficulty 
of transport anmdepiessage upon the roads, particularly 


during the wintét—all this seems to form impassable 
obstacles to the development of a colossal industry. 
To utilise the existing plant with prudence and 
economy, to make the best bargain that can be ob. 
tained in the purchase of the Neuberg property, and 
to condense or concentrate the whole into an iron 
works of moderate size commanding the market by 
the high quality of its products, and making profits 
out of the savings from the former reckless expendi- 
ture. This seems to be the only policy for which this 
large model establishment is fit at the present moment. 
The question of wages and labour will present no 
difficulty. The highest rate-of wages paid in the 
Neuberg forge to a skilled workman is 3s. per day, 
and the ave of wages, including those of the 
puddlers and hammermen does not exceed Qs. per day. 
A labourer’s wage is from 10d. to 1s. per day. The 
workmen live in houses built for that. pamoes, by the 
Government, and which form part of the property, 
Besides these there is an ample and even an excessive 
accommodation provided for the managers and em- 
ployés of the works. The balance sheet. of the Neu- 

erg establishment for the last ten: years, which has 
been laid before the Austrian. Parliament by. the 


This throughout each year ; the Government 


establishments 
ep uO capital account, and account for no interest 
of the sums in their hands. Whenever large additions 
are made to the plant, the cost of these appear in the 
balance sheet as losses, and are set off against the 
returns. In this manner, for instanoe, the cost of the 
whole Bessemer steel plant, erected in 1863 and 1864, 
would he set off against the profits of these years, and 
the loss of 1866 represents a portion of the cost of the 
large steam-hammier. Upon the basis of the above 
returns the value of the Neuberg works has been 
estimated at 1,800,0000 florins (or about 150,000/., 
according to the present rate @f exchange) by the 
Government authorities. In g our own judgment 
with regard to the value of Neuberg property, we 
bear in’ view the programme already indicated, viz., 
reduction and simplification of the business, the 
management of the whole as a Bessemer steel works, 
making its own pig-iron, and selling the steel in the 
form of finished 8. We look ‘to charcoal and 
wood as the principal fuel, to lignite coal and peat as 
thé materials for charging the generators of gas 
furnaces, which must replace’the common air furnaces 
now in use, we contemplate. a tramway for the connexion 
of the works’ with the railway station Miirzzuschlez, 
and au improved communication between the mines 
and the blast furnaces. Fvom this point of conside- 
ration we have to lay value only upon the following 
items, viz., the area of about’ 47,000: acres of land, 
with a forest containing about 120,000,000 cubic feet 
of wood, and growing annually a quantity of wood 
which will sell for 8000/. when brought to market in 
that locality. The mineis of spathic ore, A constant 
and efficient water power exceeding 300 horse power, 
reliable at all seasons. A pair of well-constructed 
blast furnaces, with a suitable Bessemer’ steel plant, 
and a forge containing several very } , and a 
great many useless or superfluous implements. The 
average production of which the present plant appears 
to be capable is about 4000 tons of Bessemer steel 
goote er annum, made from the ironstone, and 

ished completely in these works. From the above 
data it will not be difficult for our professional readers 
to form a general opinion whether the proposed selling 
price of Neuberg is high or low, what prospects 
of returns there are in this instance for the investment 
of a capital of 150,000/. 
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RLMNESS- EXPERIMENTS. 
ieedhtiniked, and virtually concluded, 
jon Wednesday was devoted to 





THE SHOEBY. 







vertical firing at the comet 
water Fort casemate #4 








«lave been fired at a comparatively 
large object without attaining any result, especially when we 
consider that the range was only 900 yards, and the elevation 

iven to the mortar 60°, so that the fall obtained was but 
ittle over 1000 ft. 

The result of Thursday’s {practice was, on the contrary, 
highly important and interesting; the object being, as we 
pee f last week, to obtain a com tive result, shot for shot, 
between the Millwall and Gibraltar shields. The 9in. and 
10in. Woolwich rifled guns and the 16 in. American Rodman 
were used; they were ranged at a distance of 70 yards 
nominally, but: really about 2 ft. 6 in. short of this distance, 
measuring from the muzzle of the to the face of the 
shield. The first four rounds were from the 9 in. gun, 
with a charge of 37 lb. of powder, equivalent to a full batter- 
ing charge of 43 Ib. at 400 yards. ; 

o. 1 struck on the*9in. plate about 18in. from the 
bottonf\and 3 ft. 6in. from the proper right edge, and 
effected a pénetration of 10.15in., buckling the plate } in. 
No bolts were loosened, whereas the co round 
against the Gibraltar shield knocked out seven bolts. This 
shot. broke up, and left the head sticking in the armour 


late. 

Pro. S-slreck on the 6 in. plate 3 ft. 3 in. from the proper 
left and 5 ft. lin. ftom bottom, producing a slight buckle, as 
in the last, of 4in., with a penetration of 14.3in. Qne cast- 
iron cup of a Baskomb washer was.broken, but mo other 





shield had by this time moved bodily backwards 2.8 in. 

No. 6 was a 9in. live shell, with the full battering 
charge of 43 lb. of powder; it struck on the 9 in. plate 
2 ft. 11 in. from the proper right, and 3 ft.7 in. from the 
bottom. Striking near, the edge of the plate, it took an 
upward direction, and drove back a bolt used in the supple- 
mental port stiffener about lin. The tration was 11% in. 

No. 7.—This round was the same as the last; it struck the 
6 in. plate 2 ft. 6 im. from the pi left, and 1 ft. 7 in. from 
the top, making an indent of 10.4 in. 

No. 8.—This round was intended to have been the same as 
the last, with the exception that the charge was reduced to 
87 Ib., but the shell burst as it left the muzzle of the gun, 
and the langridge ploughed up the ground like a shrapnell 
shell, carrying away the two screens used for ascertaining 
the velocity of the different shot; one or two small pieces 
only struck the shield. 

No.9 was a repetition of the last; it struck on the 9in. 

late 3ft. from the proper left, and 3ft. 10in. from the 
ttom, i-e., 2 in. from the joint in the plates, and produced 
a hummock on the edge of the 6in. plates above, but did not 
gouge any iron out. The penetration was 13in. ' This round 
split the plate in half, along the middle mma from the 
porthole to the point of impact, and 13in. from the shot hole 
towards the left ; this injury showed itself down to the bottom 
of the porthole. 

No. 10.—This was a 9 in. shot with the full battering char, 

of 43Ib. directed against the same point as wie | No 


It struck 1ft. 1lin. from the proper right, and 1ft. Sin. 
from the top. This shot carried the bolt aged by round 


8 ten yards to the rear, driving away 13in. of the hollow 
stringer, shearing off four rivets, and cracking the 1 in. 
facing plate; total penetration measured in direction of hole, 
2 feet. 

No. 11 was a 10in. Palliser shell, fired with a charge of 
54 lb., equivalent to a battering charge of 60 Ib. at 400 yards. 
owt shell was Rea wate) and repre within 3 A = a 

ttom of the plate, ing out a jiece of t in. 
plate, and ploughing up the ground. Bie expla of this 
shell struck away most of the supports, against which the 
shield rested. This round completed the comparative trials 
of the Millwall as against the Gibraltar shield. 

Four rounds were afterwards fired against the target, three 
of which were 10in. shells, fired with the full battering 
charge of 601b. ‘The first struck at the joint between the 
9in. and 6in. plates to the proper right of the port hole, 
penetrating 19in. The second froke a piece of the Qin. 
plate to the left of Round 11; and third striking between 
and above this shot, and No. 11 breaking off a piece of the 
9 in. plate 4} in. thick, 3 ft. long, and 20 in. high. 

The fourth shot was from the Rodman gun, fired with the 
full charge of 83} 1b., striking about 4in. above the = 
holes, gouging out a large piece from each of the three 1 in. 
plates, and penetrating 4 in. into the 6in. plate. It 
glanced off, entering the port hole and damaging the box 

uide at the rear. ‘Ihe effect was also to shake the shield in 
its position. 








Tre Honpurss Rawiway.—Mr. Brunlees, C.E., who was 
employed by the contractors of the Honduras Railway loan to 
report on the value of the State domains pledged for its 
security, has made a report of a satisfactory character. He 
says, after a complete investigation, “I am quite satisfied, 
from the careful way in which the information has been ob- 
tained as to the produce of the mines and the forests, that 
the interest in the present loan of 1,000,0007. will be secure 
from these sources, independent of the earnings of the rail- 
way, which, however, will be considerable, more especially 
when the settlement of emi ts shall haye extended, as it is 
certain to do immediately the line is known to be commenced ; 
and Lam further of opinion that the produce from the mines, 
the mahogany, and the dye-woods, can be so much extended 
as to secure interest.on a further loan for the completion 
of the whole railway.” The contract for the construction of 
the railway has been undertaken at 80001. per mile by Messrs. 
Waring Brothers and M‘Candlish, who will commence 
operations at once, the loan applicable to the first section 
having been subscribed. 

Tue Crry Frour Miris.—The Canal Basin Foundry Com- 
pany are now making a pair of coupled compound horizontal 
engines (high and low pressure) of 600 indicated horse power 
for the City Flour Mills, Thames-street, London, to replace the 
present engines which now drive the whole of the machinery of 
the mills, and which engines were formerly used for working 
the rope on the Blackwall Railway some seventeen years since. 
The makers have designed that new engines shall work 
with 2 lb. weight of eoal per, indicated horse pons per hour. 
The makers of these enginés have a very high reputation for 
this particular class of engine, having made a great number 
of these engines with t success, and in all cases have 
brought the consumption of coal to a minimum. 

Marcu oF Magee BE bg eae Times, stating 
that a bill granting a subsidy of 26, a year to a steam 

© fandwich “islands: and San” Frasci 








d e done. By the corresponding round against the 
Gibraltar shield 19 additional bolts were broken, making 19 ' 


line between the San Fraricisco has 
passed the General Assembly, Honolulu, adds that “the King 
and Cabinet assisted in lobbying the bill through.” 
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TESTING STEAM ENGINES. 
To raz Eprron ov Exorraxnixe. WILLISON’S SELF-ACTING SPARGER. 


Sr2,— = several rae ree gh Donkin and Co., 
engineers, » have made uent experiments aera 
upon steams engines, in enter to, senseteia thelr campesntive (For Description, see Page 60.) 
consumption of fuel; but in order to arrive at accurate re- 
Fy it was pare ainw aye — = i 

uantity of steam ving, wi . B. 

in, jun., succeeded in making an apparatus which 
answers P I thought a description would be inter- 
esting and use! ake anag atte Be , and I therefore 
enclose the same, hoping that you will be able to find space 
for it in EneryEenine. 

The scheme is to record the quantity of water coming out 
of the condenser, and at the eame time to record its tem: . 
ture; from these two facts, coupled with the power 
by indicator diagrams, can be found the number of pounds 
of water seleed one degree for each indicated horse power. 

Of course the heat coming out of a condenser does not 
show all the heat going into the engine, but it will show the 
comparative consumption of steam in different engines per 
horse power. 

In the case of high pressure engines the escape steam 
might be allowed to blow into water during a certain time 
whilst trying an experiment, and the water treated as in the 
case of ing engines, but this has not as yet been 

ractically tried. In the experiments referred to as made by 
oem B Donkin and Co., the best result was but little over 
320 Ib. degrees per indicated horse power per minute; the 
engine was a condensing one,on Woolf’s system, and of 30 
nominal horses power, indicating at the time of the experi- 
ment 46 horses pre steam 40 |b. pressure - square inch. 
The other details would take up too much of your valuable 
space, and I therefore merely send you a sketch and descrip- 
tion of the apparatus for recording the quantity and tempera- 
ture of the condensing water,.as also one of the diagrams 
taken with the apparatus at work at Messrs. B. Donkin and 
Co.’s factory. 

A, is a box into which the whole of the water coming out 
of the condenser is led by the pipe, B; C, C, C, are partitions 
causing the water to go over, and under them, as shown by 
the arrows; D, is a notch cut in the end of the box, and over 
which the water falls; E, is a float which falls or rises accord- 
ing as the height of water falling over the notch varies ; F, is 
a sensitive thermometer immersed in the water ; G, is a drum 
worked by the engine, the circumference of which advances 
2in. to 3im. per hour; H, is a ight ; I,J, are lenses. 

The action of the apparatus is as follows: The light passes 
through a break in the mercurial column of the thermometer, SeeeeeaeEs=«=aooOomamamumuom090Deeewy™= 
and also pay — hole wp Spe ~ 4 brass worked by 
the float, is re’ on toa t of photo; hic r 
(duly prepared) fixed upon the drum. PY ing Pe | APPARATUS FOR REGISTERING THE STEAM USED BY ENGINES. 
formed, from which can uw e weight of the con- 
densing water used and its rise in tenigesatiie. DESIGNED BY MESSRS. B, W. FAREY AND BRYAN DONKIN, JUNIOR. 

Bermondsey, July 6, 1868. B. W. Fanegy. 
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To rag Eprror or ENGINEERING. 

Srr,—Since writing. my letter to you my attention has 
been drawn to the appearance in The Engineer of one of the 
a ag taken by the aid of the apparatus I have described. 

justice to yourself and your readers, I must state that 
the tracings of the diagram in question were made expressly 
for your journal, and that it was only through an error of a 
clerk that it reached the office of The Engineer. 

The facts of the case are simply these. 

In reply to my letter to you, a gentleman connected with 
your journal ed at the works, and was shown the a tus 
in action. He at the same time examined some of the d ia- 
grams, and picked out one as an example ; of this di a 
tracing was made and posted to him on Tuesday week, and, 
although his name appeared in the letter, the latter was, 
through the mistake above alluded to, addressed to the office 
of The Engineer. 

In conclusion I may state that the letter-press which ac- 
companied the diagram published in The Engineer contained 
errors, and that no description was sent by me with the dia- 
gram, as I had already sent it to you. 

I am, Sir, yours truly, 

Engineers’ Works, Bermondsey, B. W. Farner. 

July 15, 1868. 


Ratt Maxrye 1n Waxzs.—Of the 32,000 tons of rails 
lately given out in Prussia, none have been ordered from the 
Welsh district, nor were the 4000 tons for Australia, and 
but few for Russia secured by Welsh makers, a provi- 
sional contract for a a ae having ultimately fallen 
through. The = b of the Austrian and Hungarian 
can now hardly be expected to fall to this market, and it is 
well that some little American - Rerrwion A _ wo he other . 
than direct shipments from les, D of Eng! com- ; 
petition ia st present very forms dable. FOUNDRY FAN AT WORK FROM 3-40 70 4-S60pm ABOUT 

Ocgsan Maris.—Postal communication is maintained by 
the Royal Mail Company under Government contracts by { WATER LINE 











means of ‘eight distinct routes. The first and chief of these 
routes is from Southampton to St. Thomas, a distance of 3622 
miles, which is performed in fourteen days, nine hours, twice 








am uM 
a month. There are three routes from St. Thomas, two being 

ponent thrice, and one once a month. The first includes 

acmel (Haye), Jamaica, and Colon, e total distance of 1276 ORDINARY WORK ON 
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miles; the second, Porto Rico, Havannah, Vera Cruz, and 
Tampico, 2083 miles; and the third, St. Kitt’s, Anti 
Guadaloupe, Dominica, Martinique, St.» Lucia, ‘Barbadoes, 
and Demerara; 985 miles. There are two routes from Colon, 
performed hatenage” Lo ung a month; the first includes Cartha- 
gena and Santa ha, 415 miles; and the sécond Grey- 
town, 248 miles. One service is worked from St. Lticia twice 
a month, which includes St. Vincent, Grenada; ‘Trinidad, and 
Tobago, a total distance of 318 miles. The eighth route 
pton) is' performed once a month; and includes 
Lisbon, St. Vineent (Cape Verde), Pernambuco, Bahia, Rio : 
Janeiro, and thence ‘to Montevideo and Buenos Ayres, a € 
distance of 6826 miles, which is completed in thirty-six days r3opm 
four hours. FNGWE STOPPED FROM 1 To 1-20 paw 
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LIQUOR BOILER AT MESSRS. TRUMAN’S BREWERY. 
MR. KING, ENGINEER. 
(For Description, see Article on “ Brewing and Breweries” in our next Number.) 
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BREWING AND BREWERIES.—No. XVIL 


Apparatus EMPLOYED IN THE PROCESS OF 
Masninc—(concluded). 

Berore dismissing the subject of spargers, we may 
describe here an arrangement of self-acting sparger, 
desi by Mr. Robert. Willison, of Alloa, which 
differs ‘im’ séveral respects from those in ordinary 
use, ‘This Sparger is shown by the engraving on 
page 58. ‘It is carried by a bracket which fits into 

F,F, fixed on the mash-tun, and it can thus 
be removed when desired. The water supply 

ipe ‘is’ coupled at A, and close to the coupling is a 
i led thermometer B, which shows the tem- 
perature of the entering liquor, and which is removable 
at pleasure. © is a Swatring joint, and D is a tele- 
scopie slide which enables the sparger to be raised or 
lowered according to the height of the goods in the 
tun. The arms, :. of the sparger are curved, and the 
holes in them are of a fine bore and are serrated. As 
this sparger can be coupled direct to the liquor copper, 
it will generally have the advantage of a considerable 
head, and will consequently be driven at a high speed. 
The arrangement is altogether very neat and con- 
venient. 

The next detail to be considered is the underback, 
which receives the wort when it is drawn from the 
mash-tun. In some breweries the underback is dis- 
pensed with, the wort being run direct into the 
coppers ; and where this can be conveniently done it 
is m most cases the best plan. Inthe greater number 
of breweries, however, the underback is a necessity, 
the ‘coppers being situated at a higher level than 
the mash-tuns, and the wort having to be pumped 
into them. In such breweries the underback serves 
the purpose of a reservoir which receives the con- 
tents of the mash-tuns and serves as a well from 
which the pumps can draw. 

Underbacks are made of various shapes and of 
various materials. In the majority of cases they 
are of wood, being sometimes rectangular vessels 
and sometimes large circular tubs like the mash-tuns. 
Where space will admit of it the circular form is the 
best, as it is the most readily kept clean. In some 
instances underbatks are made of cast iron, and 
where this material is used it should be lagged with 
felt and wood unless the arrangements are such that 
the wort'ean be very rapidly raised into the coppers, 
or “wiless the underback is fitted with steam pipes, 
so that the temperature of the wort can be kept up. 
The practice of fitting the underback with a coil 
of steam pipes is adopted at many breweries, and it 
is undoubtedly a good =. 

The underback should be so placed that the taps 
a § which the wort is discharged are in full view, 
so the state of the wort as it issues from them 
may be readily seen. In drawing off the wort, the 
tapsare at first only opeved slightly, the opening bein 
afterwards increased if the wort is found to run o 
clear; As we have alreatly explained, the wort is 
generally drawn from four or more points in each 
mash-tun, and in the évent of any tap not delivering 
clear “wort, . ~ ge be - off for a time. The 
a ce of the wort will v to some extent, 
pei oor to the kind of malt of which the mash has 
been made. The wort drawn from the first mash 
should closely resemble in colour the mixture of malt 
used, and it should have a close and tough head of a 
silvery white colour, nenaing to a delicate cream 
tint, The.temperature at which the wort is drawn off, 

it-is termed thick.“ daps Areset,” will va 
some .extent aceo ithe mature of the malt 
used and-other ciroumstances but generally it is 
about from 144° to 146°. If the heat of the mash is 
too high, the head on the wort will have a brown 
tinge; whilst if, on the other hand, it is too low, the 
head is deficient in closeness and firmness, and the 
wort is not so bright nor fine flavoured. Wort of 
this latter kind is particularly liable to suffer from 
: it should therefore posed to the 
. C benefited 





ings—which should be fitted with covers so that they 
can be readily closéd—communicating with shoots 
which will conduct the grains toa point where they 
can be loaded up for conveyance away. When the 
tuns are provided with openings in this way, not onl 

is the amount of manual oe required to clear them 
of the grains and convey the latter away materially 
reduced, but the unsightly heaps of eg ve about 
the floor of the brewery are got rid of. At Messrs. 
Bass’s peal at Burton, the arrangomenia for 
getting rid of the grains are neat. grains 
are led from the tuns by eh tga above described, 
and deposited into a range of hoppers or tanks, which 
project over the brewery yard, and are supported by 
columns, At what is termed Messrs. Bass’s middle 
brewery, a line of railway passes below the hoppers, 
so that the grains can be discharged from these latter 
into railway trucks; whilst at their new brewery carts 
or other ordinary road vehicles can be brought beneath 
the hoppers to receive their loads. At the Burton 
Brewery Company’s establishment, also, the grains 
are led from the mash-tuns down shoots to a large 
tank which is provided at the bottom with shoots for 
discharging its contents into carts or railway wagons 
placed Seles. Very similar arrangements are also 
adopted at some other large breweries. 

In concluding our remarks upon mashing apparatus 
it may be interesting to many of our readers if we 

ive a few particulars of the mashing plant at some of 
the principal breweries. At Messrs. Truman’s there 
are six mash-tuns, with a total capacity of 700 quar- 
ters, the three largest being capable of mashing 160 
quarters each. These mash-tuns are all of cast iron, 
and are fitted with the copper covers, which we have 
already described. They are provided with the 
“porcupine” mashing machinery, and five of them 
are fitted with Steel’s mashers as well. At Messrs. 
Reid’s there are four mash-tuns, each capable of mash- 
ing 160 quarters. These mash-tuns are of wood, and 
they are all, as we have already stated, fitted with 
chain rakes, the mashing being performed entirely in 
thetuns. ‘Two mashes are generally made. At Messrs. 
Hoare’s there are two mash-tuns, the larger one, 
which is employed for porter brewing, being nominally 
of the capacity of 200 quarters, but being worked 
with mashes of 170 quarters. The smaller mash-tun 
is used for ale. Both tuns are of cast iron, and are 
fitted with the “porcupine” machinery, whilst the 
smaller tun is provided with one of Steel's mashers as 
well. The City of London Brewery Company have 
altogether four mash-tuns, two on what is termed the 
porter side of the establishment and two on the ale 
side. The two tuns used for porter mashes have a 
capacity of 140 quarters and 90 quarters respectively, 
whilst those on the ale side have each a capacity of 40 
uarters. All these mash-tuns are of wood, and are 
tted with the “porcupine” machinery. At Messrs. 
Mann, Crossman, and Paulin’s the mashing is effected 
entirely by Steel’s mashers, one mash only being made 
and the length i i here 
dl wend cenhtaied ah capacity of .90,, 80 
of wood, i ity » 80, 
50, and 30 quarters eh te t Messrs. Char- 
rington, Head, and Co.’s there are three wooden 
mash-tuns, these being capable of mashing 100 quar- 
a each, and being fitted with the ordinary revolving 

es. 

At Burton, Messrs. Bass have at their new brewery 
seven 50-quarter mash-tuns, fitted with revolving 
rakes, but without separate mashing machines. These 
mash-tuns, like all those at the Burton establishments, 
are of wood. Besides their new brewery, Messrs. 
Bass have two other breweries at Burton; but of the 
mashing plant at these we are unable to give the par- 
ticulars here. Messrs. Allsopps have two establish- 
ments at Burton, namely, their old brewery and the 
new one, of which we gave engravings in our numbers 
for March 13th and 20th last. At their old brewery 


one pair a Btee! 

thent and the other t pub im, i 
independently with a Steels masher. the new 
brewery, there are seven 50-quarter mash-tuns, each 


fitted with a Steel’s masher, in addition to “ porcu- 
ine” machinery. At Messrs. Salt’s there are four 


“ides s 
me 3 4 


uarter mash-tuns, placed in pairs, each pair having | ' 


& Steel’s masher between them. There is no mas 
ey in the tuns, the mashing being eff 
irely by Steel’s machines. The last lishment 


SOUTH KENSINGTON. 


Tue new buildi in course of ereotion at South 
Kensington, including, of course, the great Central 
Hgll of Arts and Sciences, are sufficient in themselves 
voouliecty i: bleh shen -Nalitines sancaiesleiatiied 

eculiari which these buildings are ri 
the perf use of terra cotta, with which 
faced; but whether the style of archi 


‘ 


classed, on account of their exteriors as well as of 
their interiors, amongst the sights of London: The 
cost of terra cotta, as there used, is, we believe, some- 
what less than the price that would have been paid for 
stone ; its durability may be said to be unquestionable, 
and its advocates claim that it is not discoloured by 
time like stone. So far, so good. It must, however, 
be admitted that terra cotta for decorative purposes is 
open to all the objections, from an esthetic point of 
view, which have been raised against the use of erti- 
ficial stone in architectural works; but, farther than 
this, it is impossible in the former article to secure 

erfect lines, since every individual piece is liable t 
ecm distorted in the action of being burnt ; and 4 
these distortions take place more or less in every 
manufactured, and to an ever i egree im ea 
block, the consequence is that it fails signally wh 
used to form a string course in any building. a 
siderable portion of the outer wall of the great r 
Hall of Arts and Sciences is already coated with terza 
cotta, and in many instances we noticed that the or. 
mental work in adjoining blocks did not match, | 
that they were from an eighth to, in some ney” 
wards of quarter of an inch out of the level. 
unevenness in a row of blocks, when viewed from’a 
little distance, appears as wavy curves of varial 
length and uncertain intervals throughout the building. 
In such a vast édifice as the Central Hall this, how- 
ever, may not be ly noticeable to a bey 
observer, such small imperfections — wholly lost 
the grandeur of the proportions of the building itself; 
they are, however, neve blemishes and imper- 
fections unseparable from the material cease fo is 

With regard to the Central Hall itself, great progres 

has been made since we gave an illustration of it 
description of its principal dimensions. The 
walls have risen out of the earth from their : 
tions to a height of some 14 ft. or 15 ft. above the lew 
of the Kensington-road, which between it ‘att 
Hyde-park; the inner walls have been raise 
higher, and. quantity of iron flooring joists hi 


has also, in one part of the building facing to the n@rth. 
east, which is at present rather. more advanced thai 
the remainder, been carried up to within one ‘ea! 
Bee hese at which it will: be i right 

ricks. Mas 5 ato 

By Standing on the working staging 

across the interior of the buildieg, one i 
some appreciation. of its vast p ions 
pole, raised to the intended 
= ‘ang ppt from. ; 
will take its . ae 
the lower boxes is already disti 

art the columms that are t6 si 
oh have béeit capped 


; rt the ya pat 
y receive. irders 
that will ext from thelr 0 ell bed. 





Warser VELOCIPEDE.—Galignani says:—An ingenious 
application of the principle of the velocipede to water loco- 
motion may now be seen on the Lake of Enguien, near 
Paris. The form of this new species of naval construction is 
that of the twin ship tried some years back on the Thames, 


, toons b 
t Burton, which we shall mention here, is that of the | constru 


on Brewery Company, where there are two 60- 
iarter mash-tuns fitted with the ordinary revolving 
ane : . 
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~ CIVIL AND MECHANICAL ENGINEERS’ 
SOCIETY. 


To tue Eprror oF ENGINEERING. : 
Stz,—In reference to your notice of the annual 


ON THE REGENERATIVE GAS FURNACE 
AS APPLIED TO THE MANUFACTURE OF 
‘CAST STEEL.* 

By ©. W. Srewans, F.R.S., Mem. Inst. C.E. 
(Continued from page 38.) 
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the names of thirty-six of such appear on the books 
of the Society exclusive of the twelve honorary members. 
I am, Sir, your obedient servant, 

Society. 


B. Haveutoy, 
President of the Society. 
Whittington Club, Arundel-street, Strand, July 14, 
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Tur Miptanp Rarmway.—As that portion of the Mid- 
land coal traffic now passing over the London and North- 
Western Railway to the m lis is about to be transferred 
to the former company’s own line by the Bedford extension, 
a very great alteration with to the conve of 
minerals will be the result. As fully two-fifths of all the 


fines 


referrin 


whatiare termed “ regenera‘ ae 
Thies are four chambers, Aled it fire bricks, stacked 

» 80 a8 to expose as much surface as possible; the 
waste gases from the flame are drawn down h two of the 
regenerators, and heating the u rows of bric’ 
perature little short of that in the i 

sively over cooler and cooler surfaces and wr 

the the'chimney flue oe bana “The current of hot gases 
will evidently be considerable. ‘This | imued down-th ese two until a considerable 
will be a tb to the returns of the coal con- 
veyed to toad uring 1857 by the various railways. Dur- 
ing that’ year the London and North- Western carried 
1,548,390 tons; the Great Northern,’1,044,125 tons; Great 
Western, 425,715 tons; Great Eastern, 388,432 tons; and 
the Midland, 457,246 me. The langest qenntls => the 
metropolis m. Clay-cross, w! is entirely dependent 
on the Midland for ovary tea which is sent away, and from 
which place last year the London and North-Western car- 
ried 194,512 tons;.the Great Northern, 72,758 tons; Great 
889 tons; and the Midland only 129 tons direct. 
and the Mi will become 


Western and other 


the first pair, and coming into contact, iu the first instance, with 
thre’écbhed triokwork below, are gradually heated as they ascend; 
until, at’some distance from the top,” “attain a ture 
nearly ne to the initial heat of the waste gases, and, passing 
up into the furnace, meet and at once ignite, producing a strong 
flame, which, ‘after ing through the oshlog-ehamber, is 
{drawn down throug second pai 
chimney flue. The temperature attained by the ascending gas 
and air remains nearly constant, until the uppermost courses 0: 
the brickwork begin sensibly to cool; but by this 
time the other two regenerators are ‘sufficiently heated, and the 
draught is‘again reversed, the stream of waste gases being 
ae first (paiy of regenerators, re-heating 
profitable ; for already on its route one of the jemed- ep ia ones en A Ce She furnace being 


in Yorkshire is being opened out, which, it is said, will raise |* py 4, : + waAbe ; 

: ; . y thus reversing the direction of the draught at regular in- 
fully 800,000 ata er engl s ices ey tags: PASSES | tervals ne heat is retained in the Seciase that would 
quite sent we Oaks page Dh - Table | Otherwise "be “earried off by the products of combustion, the 

heffield and Chesterfield promises to be a.yery v temperature inthe chimney fine rarely exceeding 300° F 
feeder also for the Midland, and already new aronworks and 66 the heat in the furnace. The proportion of 
collieries are being opened out on each side of it. Indeed, | heat carried off"in an ordinary furnace by the products of-com- 
with @ moderately good trade the output of-coal in Derby-. i Seb qreniee than thal GM cometh caine 
shire will next year show anincrease unequalled by any other | ag al! the heat of the flame below the temperature of the work 
per Be in the kingdom. In the west of England, | to be heated’is ‘absolutely lost. ‘The of 
also, the Midland will be fortunate in receiving a- in the regenerative furnace, by 
: 9 and making all the best of the waste guess 
tensity, contribute ‘to raise the ba ge 

tice to fully 50 per’ eént.on the 
tity useé-in ai” 


ary furnace, and’ 
a heen pp te a Imaddi- 
ythis-ecoriomy in the amount used, a much cheapér 
inérally be burned in the gas producer than cquld 
tsed in a working at the same heat, and in which the 
fuel is burned directly upon the grate in the ordinary way. 

When the heat of the furnace is not abstracted continually 

by cold materials charged into it, the temperature necessarily 
after each reversal, as only a yery small fraction of 
the heat generated is carried off by tlie waste gases. The gas 
and air, in rising through the regenerators, are heated to a 
temperature nearly equal to that at which the flame had been 
Lemrye down, and when they meet and burn in the furnace the 
eat of combustion is added to that carried up from the re- 
generators, and the flame is necessarily hotter than before, And 
raises the second P esy of regenerators to a higher heat. On 
again reversing, this higher heat is communicated to the gas 
and air passing in, and a still hotter flame is the result. 

The temperature that may be attained in this way by the 
gradual accumulation of heat in the furnace and in the upper 
et of the regenerators appears to be quite unlintited, the 
neat at which a suitabl ee iar oe be worked is 
limited in practice only by the lty of finding a material 
sufficiently re of which it can be built. 

ty material of those pracisallésvalohi dn a larga tale, int 
¢ . only ma‘ of those practi: avai ona that 
8, the Atlantic; 4, the sea between Newfoundland and the | I have found to ‘replat the intense heat at which steel melting 
American continent ; while the wires have also to be carried | furnaces are worked; but though it withstands perfectly the 

temperature required for the fusion of the mildest steel, even 
. way melted easily if the furnace is pushed to a still higher 


As the gas flame is quite free from tlie sus’ dust which 
- Lis Stcadk neetiod ote gh the 4 of an 


Sey een 
gin brickwork. } it i 
mages! Legis eaaully'oes chi, vat fails, ifat ait caly hae 


con ‘As s00n as com) 
to james mainline at 
ception. of the station, is nearl 


of t 
fuel 








F % which are 
England, containing from 65 to 68 per cent.),.f.iron. : 
these facts it would appear that the mineral traffic on thé 
Midland line is destined to assume very con a OC 
and that the various extensions give promise'of'being highly 
remunerative. 

A New Artantic Castz.—As the Moniteur has now con- 
firmed in an official manner the statement of a ion of 
the right of laying down a submarine telegraph cable be- 
tween Brest and the United States, it may be worth while to 
mention a few of the particulars of this enterprise. A corre- 
—s concession has been ted by the State of New 

ork, and the cable will be laid direct from Brest to New 
York city. This concession is understood to be an exclusive 
one—on thé French side at any rate—for twenty years. The 

nds upon which the projectors have found favour with 
fhe French and New York State Governments have been, 
chiefly, that the proposed cable will obviate the circuity and 
delay incident to the present line, and will also lessen the 
existing liability to casualties. By the only route we now 
have not less t four submarine cables have to be em- 
ployed, while the electric fluid has’ to perform four land 
journeys also before a can sent from the 
Continent of Europe to New York. There intervene—1, 
the North Sea, or the English Channel; 2, the Irish Sea; 








such 
that'there is more fear of mishap by land than by sea ; and, 
in pdint of fact, during the last two hee hare we — 
savétal tiniée a ‘ : ; 
oe hat’ th A Lecture delivered before the Fellows of the Chemical 


: ‘ Socipty, oe 7th, 1868. te 
p> Fy Ss ag of y” ween Font esta Vengnem, Vale 
whatever it'may amount to, the new line will be exempt. saber: y etallurgy, vol. i., p. 28 My sescenn vd? 
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amount of brickwork required in the regenerators to 
absorb the waste heat of a given is a matter of simple 
calculation. The products of the complete combustion of one 
7% of-coal have a capacity for heat equal to that of nearly 
7 Ib. of firebrick,* and (in reversing every hour) 17 lb. of re- 
brickwork at each end of the furnace per pound of 
coal burned in the gas-producer per hour would be theoretically 
sufficient to absorb the waste heat, if the whole mass of the 
or were uniformly heated at each reversal to the full 
temperature of the flame, and then completely cooled by the 
egy pe but in practice by far the larger part of the 
epth of the regenerator chequer-work is required to effect the 
gradual cooling of the products of combustion, and only a 
small portion neat the top, perhaps a fourth of the whole mass, 
is heated uniformly to the full temperature of the flame; the 
heat of the lower portion decreasing gradually downwards 
nearly to the bottom. Three or four times as much brickwork 
is thus required in the regenerators, as is equal in capacity for 
heat to the products of combustion. 

The best size and arrangement of the bricks is determined by 
the consideration of the extent of opening required between 
them to give a free passage of the air and gas, and by the rule, 
deduced from my experiments on the action of regenerators in 
1851-2,+ that a surface of 6 equare feet is n in the re- 

to take up the heat of the products of combustion of 

Tb, of coal in an hour. 

By placing the regenerators vertically and heating them from 
the top, the heating and cooling actions are made much more 
uniform throughout than when the draught is in any other 
direction, as the hot descending current on the one hand passes 
down most freely through the coolest part of the mass, while 
the ascending current of air or gas to be heated, rises chiefly 

nt memes Reet AOE eae «- 9.616 


= 


© ~~ Nitrogen in 018 
Total ise HH, “% 9.634 
‘Gases produced from 1 Ib. ifie Equivalent 

"of coal. eats. weight of water. 
Carbonic acid =2.881 217 625 
Water (steam) =0.476 -480 .228 

acid’ =0.004 154 001 
+ Oxygen in excess =0,479 -218 -104 
Nitrogen =9.634 244 2.350 
Total equivalent weight of water tos «. 8.308 
” * »» firebrick (sp. heat=0.2) 16.540 
through that which happens to be hottest, and cools it to 


an equality with the rest. 

The regenerators should be always at a lower level than the 
heating chamber ; as the pe and air are then forced into the 
furnace by the draught of the heated regenerators, and it may 
be worked to its full power, either with an outward pressure in 
the heating chamber, so that the flame blows out on opening 
the doors, or with the pressure in the chamber just balanced, 
the flame sometimes blowing out a little, and sometimes draw- 
ingin. The outward pressure of the flame prevents that chill- 
ing of the furnace, and injury to the brickwork from the in- 
draught of cold air through crevices, which is otherwise un- 
avoidable in any furnace worked without blast. 

The action of the furnace is regulated by the chimney damper, 
and by valves governing. the supply of gas and air, and the 
draught is reversed by cast-iron reversing valves, ‘on the prin- 
ciple of the common four-way cock. 

Fusion of Steel in Crucibles.—In the application of the 
system to the fusion of steel in closed pots or crucibles, the 
melting chamber, containing generally 24 pots, is constructed 
in the form of a long trench, 3 ft. 6 in. wide at the bottom, and 
gathered in to under 2 ft. at the top, The sides of the melting 
chamber are arched ‘both horizontally and vertically, to keep 
them, from sinking together in working, and the work is 


* Taking the analysis by Vaux of the celebrated ten-yard 
South Staffordshire ( 4 





coal of Watt’s Dictionary of Chemistry, i., 
we) exact Ger 0 - as follows: 6 vs Lays 
om position o! coal. xygen 
ones big yey xi= 2.0958 
drogen ..., 0529 x 8= ¥ , 
Sulphur a, , 0089 ee 0.0039 , 
Nitrogen... 0184 2.5223 - 
BEN, one wer coe 1e8S° aes 0.1288 
7“; oon . 1 e > 3 ouneew 
“ee > nD net oxygen required 2.3935 
10000, 20 per cent. excess 0.4787 


Proceedinge ofthe Institeton of Civil “eaten ao 188.8 
the tution i 
“Bn, tha -Oonxersion: .of, Heat into. Mechanical 


me 





the capital it will represent will, it is stated, be only 1,000,0007., Alumina a i 
and as the working’ expenses, with only two stations (at Protoxide of iron 0.18 
Brest and at New York), ought to be very small, it is Lime... ove ove 0.22 
Saas ne setae Van at ae oP a ate 
Sena kl SIRI Cor neg aga 
‘to Br e us the: benefit of iwom Los , yeni asc me 99: 22 teat 
To's idrtgodd that the Nr A be ready for} . The “clay” is mixed i Tb i Sano blog 
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stren pe tae walls at intervals. The pots are set in 
a double row g the centre of the melting chamber, and the 
flame an ee 
rators being introduced alternately one side and from the 
other, opposite to each pair of The melting chamber is 
closed above by loose firebrick covers, which are drawn partly 
off in succession by means of a lever sus: 6 
above the furnace, when the pots are to be charged or drawn 
out. The pots stand in a bed of finely ground coke-dust, 
resting on iron plates. The coke dust burns away only very 
slowly, if it is made of hard coke and finely ground, and it 








——— = 
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presents the great advantage of remaining always in the form 
of a loose dry powder, in which the pots stand firmly, while 
every other material that I have tried either softens at the in- 
tense heat, or sets after a time into a hard, uneven mass, in | 
which the pots do not stand well. 

The process of melting carried out in this form of gas furnace 
isthe same in all respects as that in the small air furnaces or 
melting holes fired with coke which are commonly employed, 
but a great saving is effected in the cost’ of fuel, and in the 
number of crucibles required. 

The ordinary consumption of hard coke, costing 22s. per ton 
in Sheffield, is between three and four tons per ton of steel 
fused, while in the gas furnace the same work may be done b 
the expenditure of 15 to 20 ewt. of common coal slack (worth 
only 5s. to 8s. per ton), at a cost that is of only 5s. against 75s. | 

r tonof steel melted. There is a further saving in the num- 

r of crucibles required, as they may be used in the gas furnace 
four or five, and sometimes even ten times, while in furnaces | 
heated by coke, two or three casts are as much as are ever 
obtained. The lining of the furnace lasts at least 15 to 20 | 
weeks without repair (in working day and night), while 4 to 5 | 
weeks is the longest duration of the ordinary coke-fired holes. 

Fusion of Steel on the Open Bed.—The furnace employed for 
the fusion uf steel on the open bed is similar in shape to a re- | 
heating or puddling furnace; the direction of the flame is from | 
end to end; and the regenerators are placed transversely below | 
the bed, which is supported on iron plates, kept cool by a 
current of air. The air enters beneath the bed plates in front, 
and escapes by two ventilating shafts at the back of the furnace 

near the ends. This cooling of the bed is very n to 
keep the slag or melted metal from finding its way through into 
the regenerator chambers. The upper part of the furnace is 
built entirely of Dinas brick. (See Figs. 1, 2, 8, and 4.) 

There are three doors in the front of the furnace, one in the 
centre immediately over the tap-hole, and two near the bridges, 
through which the bed can be repaired when ryagg and 
ingot ends or other heavy seraps may be charged in. ping 
shoots are provided at the back of the furnace, through whic 
long bars, such as old rails, may be conveniently charged, and 
beneath these are openings for charging the pig iron. The 
u end of the shoots is on a level with an elevated charging 

tform behind the furnace. 

The bottom of the furnace is formed of siliceous sand, which 











answer exceedingly well if properly selected and treated. 


Birmingham, will set under these circumstances into a hard 
impervious crust, capable of surviving from 20 to 30 charges of 
liquid stee!, without requiring repairs. If no natural 
sand of proper quality is available, white sand, such as Fon- 
tainebleau sand, may be mixed intimately with about 25 per 
cent. of common red sand, to obtain the same results. 

In tapping the furnace, the loose sand near the tapping-hole 
is rgmoved, when the lower surface of the hard crust will be 
reached. The lowest point of this surface is thereupon pierced 
by means of a pointed bar, upon the withdrawal of which the 
fluid metal runs out from the t and deepest portion of the 
bath into the ladle in front of the furnace. 

M. Le Chatelier now proposes to mix the natural Bauxite, of 
which the bottom of the experimental furnace at the works of 
MM. Boignes, Rambourg, and Co., near Montlugon, was first 
made, with about 1 per cent. of chloride of calcium in solution, 
to calcine the mixture, and to form it into moulded masses of 
highly refractory material. A hard bottom being thus prepared, 
and the heat of the furnace being raised to whiteness, it is ready 
to receive the materials to be melted. 

It these materials consist of bar iron, or of old iron and steel 
rails, they are cut into lengths of about 6 ft., and are introduced 
into the furnace through slanting hoppers from the elevated 

latform at the back, so that their ends rest upon the sand 

i am inh a cr 

the capacity of urnace is , that tons 
can be formed. about 6 cwt. of grey pig iron is introduced 
through the ports or short hoppers, below the main charging 
hoppers before mentioned. As soon as a bath of pig metal is 
causing the bers gradually to Seoeed. "By portal shsig 
causing the to J. jally closing 
the mouths of the charg regulated uantity of 
flame is allowed to escape furnace, in r to heat 
the descending bars of metal previous to their entry into the 
melting chamber, the object being to maintain the high tem- 

of the notwii ing the i 
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line, betokening «a ‘small jon of carbon (not 
casing i por Oot), oo Oo aed ata WS Seg sod 
malleable, notwithstanding its sudden refrigeration. From 5 to 
8 per cent. of spiegeleisen (containing not less than 9 per cent. 
of man se), is thereupon charged through the side openings 
upon ‘the ban! of the furnace, and all to melt down into 
the bath, which is then stirred and made ready for tapping in 
the manner before described. The amount of carbon introduced 
with the spiegeleisen determines the temper of the steel pro- 
duced, the man: being necessary to prevent red-shortness, 
unless Swedish or Styrian iron is used. 

When old iron rails or scrap of inferior quality are charged, 
the addition of manganese does not suffice to effect the neces- 
sary purification of the steel produced; but the <A prema liquid 
condition of the bath, together with the unlimited time available 
for chemical reaction, offer ex! i advantages for the 
introduction of such materials as may be found to combine with 
sulphur, phosphorus, silicon, or arsenic, which are the usual 
antagonists to be dealt witb. 

The experiments which I have been able to institute in this 
direction are by no means complete;—nevertheless, I have 
obtained most beneficial results the introduction into the 
bath of litharge, in conjunction with ‘oxidising salts containing 
strong bases, such as the alkaline nitrates, chromates, chlorates, 
stannates, titanates, &c. The choice of the = and the 
quantity to be employed depend, naturally, upon the quality and 
ba sey: of — matter ~ be Lae phe . " 

y the aid of the process just described, it wili be possible to 
convert old iron rails into steel rails of sufficien' tly good ~— 
at a cost scarcely exceeding that of re-rolling into f 
iron rails. The non-ex; ve nature of the process may be 
judged by the fact that extremely little labour is required in 
conducting it; that the loss of metal does not exceed 5 to 
6 per cent., and that from 10 to 12 ewt. of coal suffices to pro- 
duce a ton of cast steel. 

(To be continued.) 








Tue Great Eastenrn Rartway.—At a meeting of the 
Great Eastern Railway Comenay ie St ey authority 
was given to create permanent 5 per cent. debenture stock to 
Se ee See due. The sum 

will be required between now and next year is 1,000,000/., 
and a contract has been made with a body of capitalists, who 
have agreed to take that amount. 
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PORTABLE ENGINE. 


CONSTRUCTED BY MR, THOMAS WILKINS, ENGINEER, IPSWICH. 











Ws give above an engraving of # form = Peebles engine 


new eee Mr. Thomas’ Wilkins, of 
who exkifite ontne exateblas ct ths vhow’ ef the' ley i- 
cultural Society at Leicester. As will be seen’ by the illus- 


boiler by strong aghedien tudo the crank- 





the leakage which frequently occurs at the 


Wilkins’s engine, connected to 
stays, as by this means the strain uw) 
where they are fixed to thé boiler, would be con- 
siderably relieved. Mr. Wilkins i i 
of various sizes,’ with double and single cyli 
cular engine shown in our illustration being four horse power. 


-shaft bearing b: 


the 


points where 
rackets, &c., are bolted 
It wo we think, be an improve- 
f the paugne bed-plate was, in Mr. 
top of the boiler cw 

iron 


these engines 


parti- 





THE CONROY BREECH- 


Fic. I. 4] 





: UMMM 
WS LOLGINEN 
a 
Md Ls Z, 


TILETLLLLED da 


DMM Ma 


as ad 
Sg 
Thee 


ei “fl uli] | 


il 


ill 
I 


i 
| i 


We give, above, ings of a new form ‘of breech. | over, neat in appearance, and convenient for i 
eel Tham aps no derows chatover euployed in the ladot 
ly from any in use, and it is, more~ | and trigger guard, swing in common upon the one centre 


loader, desi and lately introduced in this Mr, 
L. , of New York. In its 
this arm differs considerab 
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main the notch of the hammer and the latter 
Sing died ined, wilt be soon Semel Ie neon Pte 
lower limb of the main spring and will strike the cartridge 
in the centre of its base without the intervention of s firing 
The breech block is furnished at its forward end a 
plug which enters into the chamber of the barrel and forms a 
gas check. The rear end of the recoil block, d, is fitted in a 
circular seat in the upper rear of the receiver, and 
upon a centre é,’ thi peng. yreeed Saco 
Seerely tar hoop thin podtiess the neclstance ue to the force 
CS Sry ting Suiant © the cevaler want in 
which the block is fi Its front end is also fitted against 
a shoulder suitably formed in the breech block, so that when 
Fen cen a pais « mask eniibern sedidanen to 
explosive force o w! is being dis- 
d. This recoil: bloc hes on Sis Goer elliy Gtemn. 
is hooked at its lower end, and extends down to and 
catches on to the guard lever, f, and holds it in position when 
the breech is closed Gomes > cannes Se setenting 
recoil. 


the breech 
falls as it. approaches the flange of the cartridge, and remains 
a under it, when Se ee in 
front, through the agency of the cam, on its forward end, 
and is then in proper position for drawing the shell. By this 
ta free and positive motion backward and for- 
ward is imparted to the extractors. 
The main spring, shown separately in Figs. 4 and 5, is 
laced in a very convenient position, being in front of the 
r; it is protected from the action of the weather by a 
suitable case, which fits in a channel formed on the underside 
of = ae is secured yi a slip-hook, as shown. 

‘o operate thi it is only necessary to hold it at 
“ready,” and then oul down the guard lever; this brings 
the’ pin in contact with the hook of the recoil block, and 
releases it from the shoulders in the breech block; by that 
time the forward pin on the trigger guard interferes with or 
catches on the breech-block, then by continuing the pull on 
the guard lever the breech is opened, the cartridge case 
ejected, and the hammer is placed at full cock, so termed, 
but the hammer can be operated independently of the other 
parts in the manal ‘way if dasiend. To load the gun it is thus 
only necessary to open the breech, insert the cartridge, and 
again close the breech-when the gun is ready for firing. 

The breech end ‘of this arm is so constructed in connexion 
with the reinforce, as to admit of a barrel having any calibre of 
from .45 to .58, and requiring a charge of from 60 to 90 
grains of powder, being used without in any way requiring 
an een of the breech nema a4 in size —. 
it being only necessary to draw front part of the shell 
deren ta the soquieel cle uf the ball to be used. The Boxer 

idge, from the nature of its construction, is well calcu- 
lated for'this form, as ‘the strips of metal which form the 
bédy of the case could be shouldered by passing them between 
rollers, of the proper form, previous to securing them to the 
disc. This phn. ond would, to a great extent, serve as a cor- 
rugation in strengthening the cartridge, together with the 
advantage of shortening it, for it is true that the shorter the 
i the more rapid will be the consumption of the 
powder when ignited, and more especially when the charge 
is compressed, and aeas tion through its 
centre. But the present “ Snider system” would be too clumsy 
with a sufficiently strong reinforce, and without it it appears 
too weak to admit of being chambered enough to receive 
a well-formed cartridge, with taper sufficient to admit of 
being easily ejected. 
the course of some tests of breech-loading firearms lately 
carried out at the State Arsenal, New York, the Conroy gun was 
van ayy ye et Gen en oon ightni 
wder, immediately after six cartridges were 
4 succession, but pond of these di disturbed its 
i breech working freely and the retractors 
drawing the cartridge-case poomaty after each discharge. 
It was then tested for rapidity of fire, and was discharged by 
Mr. A. G. Sinclair 16 times in one minute, 13 balls entering 
the t. Thesand test was then applied without affecting 
any of the parts, and this was followed. by the test for pene- 
tration. It was fired by the inventor, Mr. L. Conroy, the 
balls striking the fifteenth board. The gun shows no indica- 
tion of having gone through such a fiery ordeal, its working 
a and looking quite fresh. The gun was 
i minute. 


26 times per 


This firearm has also been lately tested at Woolwich, in 
the presence of Earl Spencer, Colonel Fletcher, Captain 

ig, Captain Rollins, Captain Mackinnon, and Mr. Ross, of 
the Committee on Arms. After some shots had 
been fired: in order to show the o) ion of the arm, it was 
tested for rapidity, and was di 20 times from the 
shoulder in one minute; but the inventor claims more than 


this for it, as some of the i fell to the ground, and 
much time was lost in —— up. The open breech 
was then filled with sand, handed to Mr. Conroy, with 
directions to clean only by percussion or with the ers, 
PR gy ag ee i Asn This was done without any 
difficulty. This test was repeated three times with the same 
results. 


i which were filed so that the powder ran 


"| Three 
from them into the open breech, were also fired in succession, 


without injury to the arm. 
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4nd Co. 

ship of 1100 tons, by Messers. [ 
grove Ferguson and Co., of Li 
meamer, by Messrs. William 


; and the Foyle, screw 
and Co. On Friday last 


icherizhy crce 


i 
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the Juno, paddle steamer, built by the London and Glasgow 
Engineering, &c., Company for the Bristol and Cork trade, went 
da ber formal trial trip. This vessel is 260ft. long by 30 ft. 
broad, by 18 ft. deep, with oscillating engines, the cylinders 
66 in. diameter and 72 in. stroke. With the contract stipula- 
tion of 175 tons dead weight on board the speed attained was 


i 


ia 


Month of June, 1868 
m » 1867 


” ” 1866 
In the balf year, 1968 
peg tape ab 
” ” 1866 
a oP 1BBE nn, wep TBD Siceeny ! 
Besides the vessels mentioned in the following Table, there were 
others Jaunched during ‘June, chiefly, yachts. and, other small 
sailing vessels : 


14.9 knots per hour, and this bei 
contracted for, the builders were 


of 5007. provided for by the contract. 


Bridge over the 
formally opened om® 


at Ki 


lattice constr@ction, the total | 
being 500 ft., with an timiform.,t 

of five fixed spans of 71 ft. each, 4 
which turng on a large casf-irom 


last. ts construction was a 
work of considerable difficulty, being in tidal waters, where 
there is 38 ft. of depth at it eat It isof the bowstring- 


‘a,ths of a knot beyond that 
entitled to a premium 


ight.—This bridge was 


b, including.the approaches, 
th of 28 ft. » It is composed 
-a- compound span of 98 ft., 
filed with concrete, 

in Wa 


aE 


io allow the pas of : 
complete and efficleths the weig 
100 tons, tarning,readily.b 
consist of clustered 


Ay 


great skill and experience, a8 was 
cylinder for the swinging 

ing and uncertain character of ground. 
Mr. H. J. Wylie, of Edinbu and the contractors, Messrs. 
Hopkins, Gilkes, and Co., of Middlesboro’.. The total cost is 
over 10,0002. ‘ 

—We noted last week that it was expected that the 
harbour trustees would call in some éMinent engineer to advise 
them as to their ne im) We understand that 
Mr. Harrison has been selected £6 Visit and examine the harbour 
and river, and report.on the scheme of the ees’ engineer. 
Messrs. Robertson and, Orchar, of this, pig iave obtained a 
contract for the and engines of a ry in course of 
erection at Perth, requiring .three- engines respectively of, 45, 
16, and 12 horse power nominal, and 608 looms. 

Experiments with the American Tube Well.—At Dairsie 
(Fifeshire) some experiments were tried last week with Norton’s 
or Tube weed ‘i tube was 1} in, diameter inside. 

he piece was 12 ft. long, tapered, and | pierced with holes | 
for the lowest 30 in. At 10 a.m. operations were began: by+, 
driving the tabe down by means of an ordinary, piling mon 
wrought by. three men, -After 144 ft, bad “been gone thro 
they came upon rock, and gave up the a t. Trial was 
then made in another spot, and, after sinking 123 ft., water was 

found which filled the lower of the tube to the depth of 
~h and was readily-pumped up. The operations lasted in all 


Royal Scottish Society of Arts.—At Monday's méetidg the |" 
reports of the different Lites appiiated to consider and | fa’ 
report on various pa) read before the society, were given in. 
Among others was the report of the committee on Thomson’s 
pot steam boiler, to the effect that boiler would, to a 
certain extent, ’ a desideratum t class of steam 
boilers which power of about 
i ‘intended for cranes, 

. Mr. "8 paper was 
recommended to the favourable notice of the prize committee. | i reat dulness inthe coal trade, 
A paper, by Mr. Myatt, on a method of glazing clay tiles by.especiallyaimactive. Some pits have been 
means of the alkalies contained in the ashes of common ferns;#2mmoured in contemplation to red) 

was also recommended to the notice of the prize committee, age ek: 0 d_ coke are. ix 
Railway Works.—The Crofthead and Kilmarnock Ext dL 


erations. 


0 the placing of the centre 
the bridge from the shift- 
The engineer was 


Trade or Destination. 
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Mauritius trade: 
East India trade. 
East India trade: 


|East India and Australian trade. 
East India trade. 


Glasgow and Campletown trade; 


Mediterranean trade. 
West African Mail Service. 


Australian trade. 
Mediterranean trade. 
| East India trade. 


Coasting trade. 


Indian Mail Servier. 
Cardiff dredging o 


Foreign trade, 
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Allan ©. Gow and Co. 
Watson Brothers 


James Richardson and Co. 


A. G. Kidstén and Co. 
\Leitch and Muir 


Hamburg and American Steam Packet Co. 
\British India Steam Navigation Co. 
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British Government 
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London and Glasgow oy 
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350 ‘Blackwood and Gordon 


460° |Jobn Reid and Co. 
$200 (|Caird and Co! 

400. |Scott and Co. 

406 |W. Simonds and Co. 

800 [Dobie and Co. 

660 |A. Stephen and Sons. 

170 |R. Steel and Co. 
1100_ jL. Hill, and Co. 
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and and among other things two 

120 ft. long by 30 ft. beam, which have been lying 
in Burnt Island harbour for nigh a twelvemonth. 

Colliery Matters.—The strike in the mining districts is not 

general. In the Wichaw districts all are again empl: on an 

advance of wages and a ion of labour. The miners em- 


ployed by the Coltness Iron Company, and also* in the 
.| employment of the Wishaw Iron pany are still j P 
and declare themselves resolved to remain out till th - | 


Screw Hopper Barge 


,| ployers accede to their demand of one sh 

;| advance on their former wages. In the Hamilton, 
Motherwell districts an advance has also 

; | demands of the men of Dixon's most extems 
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«. |Composite Barque 
Comp. Sch. Yacht 


Iron Ship 


\Iron Serew 





"\Iron 





a for some time 
; local post for letters and 
tee who have had charge of the 
action be taken on it at 





Pig Iron Report.—The market conti 

prices myo ee 8d. cash elosing buyers at this. * 
ports of Middlesborough pig iron into Grangemouth for the P 
week have been 1650 -tons-as against 710 tons for the cor- 
responding week last year, the total imports for the present 
year up to this time being 53,866 tons, being an increase over’ 
the érresponding period “last of 32,155 tons: The total 
shipments of pig iron trom all Seotch -ports during the week. 
amount to 9259 tons, being 1811 tons less than the same case pa 
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TELEGRAPHING BY CODE. 

Wuatevern may be our, suecess in regard to in- 
creasing the speed-of transmission and reception of 
telegraphic messages, the result will always be, the 
wig bea ames traffic, mip Bane ae the Baas 
sity of a still greater increase o x e ordinary 
a lhaek pty a Morse key has always been able 
to transmit, in‘regular work, at the rate of from twenty 
to twenty-five. words per minute. Some of the clerks 
have attained a much higher rate ; but the average do 
not, notwithstanding that the instruments have always 
been able to receive and record at least twice or thrice 
this amount of work. In order to place ‘the sending 
on a par with the reception, Mr. Alexander Bain pro- 

, some years ago, the plan of an automatic 
mitter, by the now well-known method "of 
holes in strips of paper, corresponding with the 
to be transmitted, and drawing these: through a con- 
tact making apparatus, by which the line circuit with 
the battery was closed every time, and just as long as 
a hole in the paper passed ugh it, ¢ contact with 
an anvil being intended ‘to 1 the rocking lever 
key used in the ordinary Morse apparatus. © Thi 
system was tried, and, although never destined: to 
attain the complete success it déserved, has been, and 
is’ still, used on some of the lines of the Electric 
and tale ee Company, ware talented 
engineer, Mr. ,» speaks highly.of its performance. 
Like many other pa mn Peay of Mr. 
Bain was, whilst padestiy asserting its own merits, 
immediately the origin of a certain amount of suc- 
cessful rivalry ; and we find, soon afterwards, the in- 
veitive getiuses of some of our E elec- 
tricians making very excellent. use-of it in systems and 
modifications, which of course they ealled by their own 
names. Of these systéuis thé most ingeniously arranged, 
in so far as mechanical details are concerned; were 
those of Wheatstoiie, Diehey,’and Siemens; and, 
strange to say, the three differed as little in date as in 
modus operandi. The only one, however, which has 
become successful, and is at all likely to hold its own, is 
that of Sir Charles Wheatstone, which, as now in use in 
Telegraph-street, is equally beautiful in mechanical de- 
tail as it is regular and quick in operation. We shall 
take an opportunity, before long, of describing this 
apparatus minutely for the benefit of our electrical 
readers, and shall, in the meantime, remark only that, 
by the employment of the compressed air (used for the 
pneumatic tubes) to punch the holes in the paper, the 
chief part of the labour of preparing the strips is 
saved, and the little fingers of the young ladies who 
work these instruments run over the three keys of the 
puncher with more ease and speed than over those of 
the easiest piano-board. The keys open valves, an 
the valves let air into cylinders which contain pistons, 
whose rods drive down the punches.. We were in 
the office the other day and saw a message: prepared 
at the rate of thirty words per minute, whilst it was 
received in the recording apparatus, through a long 
line, at the rate of seventy words per minute. Thus, 
we see how much good service Baum’s original idea 
of automatic transmission has done, matured in such 
a brain as Wheastone’s, to meet the wants of the 
business part of telegraphy. 

But increase in speed will be followed, very 
naturally, by decrease in the working expenses ; 
decrease in the working expenses will be followed by 
decrease of price of messages; decrease in the price 
will cause an increase of traffic, just. as was the case 
with the penny postage system; and, lastly, increase 
of traffic will necessitate another increase of speed, and 
so on, the same cycle over again. 

Now there is a limit over which the transmission 
‘and —— of ordinary words cannot pass: This 
limit is far heyond that which our best arrangements 
are likely to approach; but. there is a limit, and this 
limit is a function of a great many things. Mechanical 
inertia is one ; induction on-the-lines is another ; and 
a third comes from the fact that in dealing’ with any 
machinery which is so perfectly arranged as to be 
able to render anything like a fair equivalent of work, 
by doubling the speed you quadruple..the expense of 
it. More generally, the expenditure of energy, 
whether in mechanical or in mental work, is propor- 
tional to the square of the speed with which the work 
is done. Now this last notion is one which has, we 
believe, never been taken into accoupt in calculating 
the probable limit of profitable speed, in most 
branches, as in telegraphy, the a ‘ for both 
mechanical and human work have been'sd faulty as to 

lace the return far short of a Viaggi ge doo So 


. 


as this.is-the case, dou energy more 
economically applied may yield double the speed; but 


'| crease still further, as we most undoubtedly shall soon 


ENGINEERING. 
so soon as our 


ts approach perfection a_ 
different law steps in. 


» To; overcome ‘this difficulty.we must adopt some 
method by which the work can be in the first place 
distributed, and; in the second, condensed. ‘The first 
method is that aimed at by the automatic transmitters, 


Condensation of the work hag, hi not been at- 
tempted to any great extent im phy. The dis- 
tribution of work has been*si successful with 


such machines as the type and punched-paper trans- 
mitters. One clerk Belg ipepbanttally the port- 
rules or paper strips; a segohd passes: them through 
the transmitter; a third receives the records at the 
other end; whilst a fourth, , Writes: them 
down for the addressee. Thus if the apparatus 
work only twice as fast as the Morse, the 
work got through is twice as great, costing the com- 
pany only twice as much, and the clerks working no 

arder than they would do if each had-his- own Morse 
instrument to manipulate, whilst the company is saved 
the expense of outlay and maintenance of a second line 
of telegraph. So far with the new system of trans- 
mission the result is highly satisfactory. But to in- 


have to do, the rate now attained, we cannot force either 
men or machines to greater exertion, and must have 
recourse to another mg pres that which we have 
termed condensation. order to make our meaning 
clear upon this point it is only necessary to refer to 
one instance of condensation. which has become a 
system of vital importance, namely, shorthand writing. 
To apply a similar system to telegraphy has been made 
for some years a subject of careful study by a gentle. 
man named Captain. Frank.Bolton, whose system, as 
lately explained to us by two very able advocates of it, 
Mr. Wyldman Whitehouse, the celebrated , electrician 
of the first Atlanti¢ cable, and Captain Barrow, the 
joint inventor, has raised our warmest interest in its 
favour. 

This system consists in giving each word as well as 
each of the most frequently recurring sentences in a 
language an individual number... When, therefore, a 
message is received for transmission, it is first trans- 
lated into numbers, transmitted in numbers. which 
take:very much less time-than* whole-words*would do, 
and is retranslated into words for the receiver. Tue 
translation into numbers and retranslation into words 
are done, of course, by clerks who make this part of 
the work their sole occupation, and acquire thus a 
proficiency in the use of the code which, assisted by 
the memory retaining the corresponding numbers of 
the most common phrases, enables them to get through 
a@ surprising amount of work in a short time, The 
| code, so far arranged by Captains Bolton and Barrow, 
promises to make, when finished, a large volume—a 
sort of constructive dictionary to the English 
language. The code begins with A, and ends some- 
where after Z, containing, in the intermediate pages, 
— thousands of words and sentences, all consecu- 
tiv wr and no number, serene any circum- 
stances whatever, requiring more than five figures to 
express it, Cansannreial words are limited to four ; 
and the “conjunctions, prepositions, interjections,” 
and all that sort of thing are strictly limited to three 

The opening page of the code is devoted to 
the elementary signals re re numerals which 
differ from those of Morse in being condensed— 
a point. all important in saving time. We give the 
two sets of numerals for comparison : 








No.| Bolton. | Morse. No. Bolton. Morse. 

ll. bee 6 |— sees 

2) .- %|..——— 7 \|-— ee 

8 é> teres Lh lonee ieee. 

4 yeas © Deck patepetincs, (Retend aiecpre’s 
5 > 0 j—-— — — S| —— —-— — 














Thus dots are kept quite distinct. from dashes in 
the same figure, which,.in our -opinion,; will, when 
= quickly, be found by the elerks to materially 
assist them in preventing the mistakes that now con- 
stantly arise from a confusion, of the signals, The 
numbers which express.the letters of. the. alphabet are 
arranged so that their symbols are identical » ith the 
Morse alphabet—a very judicious arrangement, as it 
accommodates, in one sense, the systems to a'compro- 
mise, although little necessity is likely to arise when 
once a code system is adopted to return at all to 
ordi transmission. Each. page of the code con- 
tains 100 numbers, from 0 to 99 inclusive, and the top 
of each page is also numbered, the latter number 
having to be set before the former to give the code 


of the printed code we seé ten numbers 


snd sane? 

of each éwo, and ninety of each three . These 

aré sacred to’ general mercantile wants. Thus, 81 

means “ oa back the rate of exchange ;” 66 

oe * sailed to-day ;” 40 means “free on board ;” 
80 on. 


A is also devoted tothe wants of the station 
‘Officials, containing the ‘most customary questions and 
answers. No. 020 means, for instance, “How many 


cells liave you in circuit ?” _ No. 062, “‘ Where about 
is the fault?’ Eight pages are devoted to a spelling 
code, with the syllables arranged in alphabetical order, 
ba, be, bi, bo, and so on, by means of which should, 
by any chance, a word be presented for transmission 
which is not to be found in the code—and people will 
hem in having crack-jaw pames, and writing out- 
andish English—the word may be spelled throug): in 
ee pe e vocabulary with sentences occupies 
about athousand pages. To compile this part Samuel 
Johnson has been exhausted, and changes have been 
rung upon every possible word, singular and plural ; 
every verb, except, perhaps, “to work,” has been tho- 
roughly declined ; until the perusal of a page of tiis part 
puts us through the steps again, as in years gone by, 








we went through the steps o! our initia latina. Here 
is a scrap torn off the top of page 009: 
uvy 
00900) Home: \00950 Cannot come home till 
1) Absent from home late 
2) Always from home 1 Cannot come home till 
3| Always away from home last train 
4\ Away from home 2. Cannot come home to 
5)All at home | @inner 
6|Am detained here, and 8 Cannot come home to- 
shali not be home | night 


4 Cannot get home 

5 Cannot get home in time 

6 Cannot get Lome in time 
| for 


7\|Am detained here, and 
Shall not be home in 
time 

8\Am detained here, and 
| shall. not be home in 
| time for 

9'Am detained here, and 
} shall not be home till 


And so on, the whole being compiled in a way which 
can leave no doubt in the mind of any one who casts 
an eye over the page, that the author was perfectly 
“at home” in all the variations he has given of each 
word. 

As an instance of the great saving which will 
be effected in-transmission by a condensation of this 
kind we will write out at length the sentence No. 
00951, “Cannot come home till last train.” ‘This 
would be transmitted, by the Morse system, as 
follows : 


7 Cannot get bome till 

8\Cannot get home till 
| about 

9 Cannot get home till late 








c a n n oO t 
ot Mt hade ties} ATOM 
ee eee ee mae 
Po aa Tigi 
ico secgil acedseseh 
ih bins Boat, jhe" 
Consisting of 65 elementary signals, and, taking the 


dot .as the’ unit of length and of time, occupying 
255 of these units of paper in being recorded and of 
time in being transmitted and received. Now, by the 
code the same would be done by 


0 0 9 5 
consisting of only 20 signals; and’ occupying only 
units of length of paper and of time. 

But the saving thus effected in time is not the only 
advantage which it is expected will accrue from the 
adoption of this system. Another great point in its 
favour-is that the transmission of the message by the 
clerks is a purely mechanical operation. Tie n.essayes 
received in writing from the senders are coded by 
clerks, who, making coding their whole busivess, in- 
voluntarily: commit to memory the numbers indicating 
a greater part of the frequently recurring words and 
sentences; aud when this is not the case, habitual use 
of the code affords them a surprising facility for find- 
ing the numbers’ they require. These clerks, therefore, 
simply translate the messages into their cove numbers, 
and in this form they reach the instrument room, where 
they are transmitted as numbers, aid thus the 1 ani- 
pulators have no knowledge whatever of their con- 
tents, and cannot, as is now tle case, lave their ut- 
teutions divided between involuntary thoughts upon 
the subject matter and their mechanical operations. 
We sincerely. believe that discretion is. one of the 
ruling features of our telegraph stations: but we 
honestly confess that occasions have occurred when 


5 








number. Page 12, line 22, is therefore No. 1222—a 


system which materiall 


the | we should have preferred, if a message could have 
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passed through the necessary number of hands amongst 
those 150 far operators oe Telegraph-street, reduced 
to code numbers, instead of the vernacular. 

A still further advantage of this system consists in 
the facility which it offers for translation of messages 
into foreign languages, Suppose, for example, Eng- 
land, France, and ‘oom ave codes, each code 
having its individual numbers. The coding clerks 
might be supplied with an international key consisti 
simply of a table with three columns of numbers, an 

ed—l, English; 2, French; 3, German. A mes- 
sage being transmitted from London by the English 
code “al be received by the clerk in Paris, who 
would have only to look down the English column of 
his key for the numbers received, read off the corre- 
sponding numbers in the column headed “ French,” 
and with these get out the mes from his code in 
the French language. This aa of course, only 
be applicable in so far as the grammatical construction 
of the two languages allowed. In practice, no doubt, 
each foreign message received could be sent to the 
addressee in its own e, as well as in that of the 
land in which it was received. 

Some elaborate experiments have very recently 
been made at the offices of the Electric and Inter- 
national Telegraph Company on their line between 
Birmingham and London, with the view of establishing 
the practicability of the system. On the 16th June 
100 messages, averaging 12.86 words per message 
were transmitted by the code system in 45 minutes, 
without error, whilst by Morse they occupied 2 hours 
and 12 minutes. The rate of errors by the Morse was 
5 per cent. 

Such a result speaks highly for the system, and 
allays any doubts that, whatever may be the demands 
upon the exertions of the telegraph in future years, we 
possess a way of meeting them. Whether this de- 
mand is sufficient, at the present moment, to necessi- 
tate the change; whether the practice of the art is 
sufficiently ripe for the introduction of this condensa- 
tion system, must be a question for the Government 
scientific and technical commission to decide. At 
any rate we feel convinced that a code system will be 
the future system of telegraphy, and that at no distant 
date. 








SEWAGE UTILISATION IN INDIA. 


Ir is reported that the Local Government, Central |i 


Provinces, has called upon its officers to take steps to 
utilise the sewage of towns and of military canton- 
ments for agricultural purposes, and it has also fur- 
nished them with a very valuable memorandum by 
Mr. Bulk, secretary to the Cawnpore Municipal Com- 
mittee, explaining the cost of cultivation and returns 
of land manured with latrine poudrette in the vicinity 
of Cawnpore during the year 1866-67. The Cawn- 
pore Committee have realised a clear profit of 313 
rupees per acre in a year by manuring the land, which 
they cultivated with sugar-cane, with the latrine 
sewage. As sugar-cane, however, can only be planted 
on the same ground in alternate years, and the land 
only requires such manuring once in four years, the 
committee intend to grow two crops of millet, and 
two crops of sugar-cane on the same ground before 
remanuring it, and the nett profit on each aere will 
then come to 686 rupees in four years, at the rate of 
313 rupees for each of two crops of sugar-cane, and 
at 30 rupees for each of two crops of millet. This 
proves that the utilisation of latrine sewage as agri- 
cultural manure, will repay itself at about cent. per 
cent. per annum. A greater truism was never pro- 
pounded than that dirt was matter out of place. The 
day is, of course, very distant when the sewage of 
towns in India shall become an article of commerce ; 
but its immense advantage for garden and agricultural 
manure has been established beyond all doubt. The 
manuring process is thus described. The poudrette 
is deposited in parallel trenches 4 ft. wide by 1 ft. deep, 
with an interval of 1 ft. between each trench. The 
earth dug out of one trench being thrown over the one 
preceding it, as the poudrette is deposited, a succes- 
sion of parallel ridges is formed; when required for 
cultivation, it is necessary to level the surface, as well 
as to dig up the intervening spaces, and to mix the 
unmanured earth of both the surface and of the inter- 
vening spaces with the manure. It is suggested by a 
correspondent of the Delhi Gaz-tte that in most parts 
of. India it may now be found expedient to employ and 
train up sweepers as cultivators and gardeners. 








Tue Moncersrr Guy Cargiaces.—The iron gun carriage 
intended to fire over parapets on the projected barbette 
system will, as soon as the inventor, Capt. Moncrieff, is able 
to be present, be put toa severe test at Shoeburyness; it 
las undergone a trial at Woolwich with apparent success. 
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BOILER FOR STEAM LAUNCH. 
MR. LEWIS OLRICK, ENGINEER, LONDON. 


Earty last year we published in Exerresrine (vide 
es 79, 81, and 82 of our third volume) engravings and a 
Seciplisn- ef" 0 ‘chedl ‘yaad, fitted with twin screws, which 
a oan constructed for Lord Alfred Paget. 
we then s' the yacht in question was su 
to the Government, to be laun 
recently she has been fitted with a new boiler, arran 
to burn liquid fuel on Messrs. Wise, Field’s, and 
system. this new boiler, which has been 
and constructed by Mr. Lewis Olrick, we no 
an ving. In order to avoid any altera’ 
ment of the engines, the boiler had to be J 
same external form and dimensions as that with whicl 


firebox, 
there hang a number of “ Field” tubes. It will be seen that 
at the back, the height of the inside firebox is reduced, 
whilst from the crown of the higher portion, about the middle 
of its length, a wrought-iron plate extends downwards to 
rather below the level of the bottoms of the “ Field” tubes. 
A fortni 


h mag og f the t volume) we 
described iy Hiems ins, Field, and Aydon’s system of 
burning liquid fuel, and it is, therefore, quite “7. 


we should repeat such a descri here. We need 
therefore, that in the case of the boiler which forms the 

ject of the t notice, the oil is injected into the firebox 
by the aid of the superheated 


the horizonta , 


ir veeest one Be ‘ 
iron plate already men u 


bridge, and, lastly, the gases divi 

and partly downwards to the chimney. 

bri soy day ee calculated to cause the whole of the heat- 
ing surface to be exposed to the action of the flame, and it 
is one perc se mig eee - credit. = 
superheater for i steam or in 

liquid fuel is Sooedl pear the Sent of as Sacben, to thee 
in the-] iimdinal exction. 

The boiler is of a-somewhat awkward form to stay effec- 
tively, but the difficulty has been very well dealt with. The 
experiments that have been made with it show hte hove geet 
8 ing power, it being found to maintain steam steadily at 
90 Ib., with the engines ing at 160 revolutions per 
minute. There are, we may mention, two pairs of engines, 
and. the eylinders are each 44 in. in diameter, with Gin. 


stroke. 
The boiler has 45 square feet of firebox surface and 82 square | the 


feet of tube surface, or 127 square feet in all. Of the experi- 
ments to which we have already referred, we shall at some 
revere by give full nw ie at we -_ merely 
remark that, as regards quan’ of water D 

per pound of oil, and also as the general 

the apparatus, they have been highly successful. 


SoMETHING LIKE AN Exo1nz.—In the current number of 
the Western Times, there occurs the following remarkable 
ph: “ New steam engine,—we are informed that our 
ingenious townsman, Mr. James Graddon, has invented a 
steam engine with direct action, thus doing away with the 
usual valves, pistons, &c., by which one horse power will be 
equal to those engines now in use at a nominal of fifty 
must be a man. 
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i oa LUGGAGE uirr. - 
i x i neat t 
ide'sellam, fn. 40 werd a chest in 0 Inggage BA, ohich 

been desi Mr. W. Meakin for gw. Clayton, 
Bart., Harleyford. hoisting rope is led from the crab to 





and is then snes SO Dee we abe 
weight being thus overhung, the upper ower 
rollers are pressed against their respective guides, 
and the tray is maintained in a horizontal position through- 
out the traverse. The action is very 3 


Carrrat axp Lasour.—On Saturday evening last, it was 


eaced 








sought to find a solution on a small scale 
pray question, which has occasioned such 
between employer and employed. The 
addressed by Mr. Kane, of the 
Ironworkers, Mr. 


Macdonald, 
gentlemen stated 
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no hammering action to ensue. In round numbers 
this would give us 2 cwt. per square inch as the 
working strength of pine, aud 4 cwt, as that of oak 


sleepers. 

Now we have assumed tle maximum pressure 
brought upon the rail by the driving wheel of the 
engine, when the spring is in its most depressed 
position, to be 9 tons=180 ewt.; hence in a cross 
sleeper road the minimum area of beariag surface at 


180 
each end of the sleeper should be 3~=60 square inches 


for pine, and 18043 square inches for ork. The 


width of ordinary cross sleepers being 10 in., it would 
appear that the minimum width of a flanged rail 
carrying the heaviest description of traffic should be 
6 in., if supported upon pine, and 44 in., if upon oak 
sleepers. 

Whien we consider that the pressure is not in prac- 
tice uniformly distributed over the bearing surface, 
the weight acting not vertically, but in the direction 
of the resultant of the vertical and lateral forces, and 
when we remember that a certain amount of hammer- 
ing action is unavoidable, it will be no matter of sur- 
prise that-even with the preceding widths of flanges 
the sleepers will not in all instances remain uninjured. 
In fact, the expediency of placing bearing plates 
between the rails and sleeper, on curves of sharp 
radius, is plainly evidenced by the results of practical 
working. 1 is not uncommon to see sound 10 in. x 5 in. 
sleepers indented to a depth of lin. by rails with a 
64in. flange, and a wider flange than that would be 
both difficult to roll and extravagant in cost. 

For these reasons, Continental engineers consider it 
impolitic to employ any but hard wood sleepers with 
the Vignoles rail. It appears, then, that the width of 
the flange of a foot rail resting immediately upon cross 
sleepers is determined by other considerations than 
those governing the strength of the rail itself, and the 
same conclusion holds good with reference to the same 
description of rail, or to the ordinary bridge rail, sup- 
posted, upon longitudinal sleepers. It is found in 
practice that about the same width of flange is desir- 
able in the latter case as in the former, since the rail, 
apparently, does not distribute the weight over a 
greater area of bearing surface than is afforded by the 
cross sleepers in the former system. Another reason 
is that the fibre of the wood, running parallel with the 
rail, is more unfavourably placed for the duty it has to 

erform; hence, it has been found advantageous to 
interpose thin pieces of packing arranged transversely 
between the rail and sleeper, so as to neutralise, to a 
certain extent, the splitting action of the rail. The 
increased resistance which ¢hiz planks offer to com- 
pression is often of great practical importance. In 
some-experiments which came under the notice of the 
writer, a pressure of 1 ton per square inch, over an 
area of a circular foot, had to be sustained by some 
pieces of well-seasoned American oak. With planks 
6 in. thick, it was found impossible to put this strain 
upon the timber, which was invariably crushed into 
fragments with a much smaller amount. Upon re- 
ducing the thickness, however, to 3in., no sigus of 
distress were evinced. 

Should the rail rest immediately upon the ballast, 
as in Barlow’s saddle back system, the supporting 
medium will: again govern the desirable width of 
bottom flange. Experience alone can settle the 
specific amount satisfactorily. On such data it would 
appear that a minimum width of 1 ft., equivalent to 
2 square feet bearing surface per foot run of line, is 
required to sustain the heavy traffic of railways in the 

resent day.. The bearing surface in the old stone 

lock system averaged 2% square feet per foot for- 
ward; and in the. earliest type of cross sleeper roads 
1} oe feet, which also was the amount provided by 
De Bergue in his cast-iron. sleeper road. On the 
other hand, in the same elass of permanent way by 
Barlow aud others, 2 square feet was the minimum 
amount allowed. From the results of practice it 
would appear that the same area js required for con- 
tiruous bearing sleepers as for other classes of roads. 

The office of the transomes in the former system is 
twofold, namely, to maintain the correct. gauge, and 
also the correct inclination of the running surface of 
the rails wiich should slope inwards at the rate of 1 
in 20 about. To do this work the transomes must 
possess a certain amount of transverse strength, and 
we find that in instances when timber has not been 
employed, bar iron placed edgeways, T-iron or 
channel iron has generally been substituted for the 
original simple tie bar. Thus, at first Barlow’s saddle 
back rails were tied together at 10 ft. intervals only, 
but the defects in some cases were so apparent that 





triangular timber transomes, notched to the rails and 
held by dogs, were finally adopted. In the latest 
system of German iron permanent way, the transomes 
are of channel iron + in. x 1} in. x gin., spaced at 5 ft. 
intervals, and it ig considered by the engineers un 
advisable to placé #hem further apart. : r 

Having arrived @k the general proportions of the 
rail and bearer necessary to fulfil the requirements ¢ 
stiffness and stability, the next desiderata to be at 
tended. to are; that the parts should be simple and few 
in number, that there should be few rivets or bolts t& 
work loose; that the strength and stiffness should § 
maintained ag uniform asipossible throughout, sq 
to induce 
ing surfaée of the latter should be as durable as pos~ 
sible—a/ condition ‘easily fulfilled by the adoption’ of 
steel. Res fa PS Nhe . 
The hevessity of a certain“ amount of elasticity ‘Wag, 
very early evidenced ‘by the faihire of Hartley’s “ lathe 
bed” system, ,with its. rubbed rails and unyielding 
foundations,"4nd ‘also by that of the portion of th 
Leeds and Manchester ling, laid, upon the solid ror 
without theintervention ‘of rs or ballast. 
cess of elasticity, om the other Band, operates in the 
same way-as deficient, stability im any other respegty 
The rails are liable to roekjor to be forced down into 
the ballast,'asin the instances of Greaves’s pot sleepers, 
cited by Captain’ Sherard Osborne, who reported that 
in Egypt he had known them inSome instances to 
work .through 15 in: of ballast down to the solid rhek 
formation. ae 

With timber sleepers, either on the longitudinal or 
cross sleeper system, sufficient elasticity is attained. 
In the latter sem, however, another important con- 
dition—perfeet drainage of the substructure—is more 
completely fulfilled ‘than ‘im the former. When newly 
laid, there” ent be no doubt that the longitudinal 
sleeper toad is'one of the most:perfect. The strength 
is sufficiently uniform throughout, nd an efficient 
elastic cushion to absorb, the flow of the wheels is = 
vided by the wooden sleeper.A consideration of the 
inherent ‘practi¢al defects of the system, however, 
leads us to the im it tion of the durability,of 
timber, * In this*eountry the ‘average life of an ordi. 
nary sleeper is but seven years; and the statisticge 
the Belgian ‘ines’ for the last’ thirty:years show th 
oak sh ) costing 54 francs when new, and ‘worthy 
one-fifth of a frave when" old, inst, on an average, 
extended period of twelve years only.) 

In a system 6fiframing such as that-constituted b, 
the longitudinal slééper with its transomes, this elemen 
of decay is of'greaf moment. The timber, alternately 
wet and dry, is-placed under the most disadvantageous 
conditions, and the result is that the housings of the’ 
transomes soon betome-loose, and packing of some 
sort is necessary!to enable the accurate gauge. of the 
line to be maintained. Indépendentlyjot the costa 
frequent réhewals,; thd great practical inconvemiends, 
and, in many instances, 3 risk, inseparable row 
the constant tearing up-of different pertions of adine+ 





my 





are so Obvious, thatiit is not surprising to find engineers } 


in all:countries have for a long period acknowledged} 
thé systems" of: pie wa * apa 'y use to be 
essentially bebintt-tlie age; and that-they have endeéa- | 
votited to substitute’ iton i eri 
hurriedly, adopted when the defects. of the original 
stone block road were fitst-evidenced. Osis 
All systims of ia way must necessarily 
belong to one or'bhe” of the two primitive types 
contintious bea¥ings)and’ interruptéd bearings ; the 
ey os 5 
which the special’du 
by the petite ottioi 
other purpose, singe! in 
ext more than']8 in on ¢ 
former system may be ro 
classes 5 thése in the'y 
as possible, and €a 
which the menstire 
ture is practical, 
rail. ‘The former is Tila: 
adopted on @ portion of 
a steel ‘head, “secured 
auigle irons weig ighs' 34 Ibs “per ’ 
latter by ea (d@e back, at 


| 


thes me is perform 
7 ert. 
practice me packing seld 


si of the rail. 


The ‘ Mg 
girder,” of tem 
intermediate, pa 
The hist@ W's! Tai 
nearly all-‘the- other proposed mnovations. /Dhe. 
dence as to its success or failure, is so conta a 
In some instances the result of experimell 
appear to indicate that the form was altogethemwa 
since the wedging of the ballast in the inte 
rail tended to split it at the crown; whilst at the 


equal wear of. the. rails, and that the wear. Pifaie,; 


Ex-| po 


me's 


for the-perishable material, }me 


ordinary transverse sleeper route 
ra ‘sleeper, useless for, any}, 
"he | tes: 


same time both the lateral and vertical stability were 


alike defective on account of the peculiar form of cross 


ustanding these apparently insuper- 

re can be no doubt that in many 

dle-back rail has done its work ad- 

y interesting and able paper read 

Sc: Society of Arts, by Mr. Cockburn 
Construction of the Track of Rail- 
told that the Barlow rail was adopted 
Ortion of the Western Railway of Buenos 
‘only method likely to answer the pur- 
‘railway runs inland over the Pampa, a 
ary plain consisting, according to Mr. 
exceptions, of a rich black earth of 

ekness, overlying compact clays and marls 
Feousiderable depth. “Hundreds of square 
ssearched in vain for a porous material, 
fkable depth, suitable for ballast. In a six 
you may not find a pebble, literally, the 

|. . . Dryness of bed being abso- 
fiat for the conservation of the track, as 

bt the means of attaining that end by a 
free material, we are driven to the only 
palive of using a comparatively impervious and 
impact material. This is found to hand in the black 
ati oxen of. Care has to be taken to 
pak'down the lumps and pack the rails solid under- 
ath, ‘Night dews and occasional rain soon bring 
he mass together; from its great richness, it is 
y covered with vegetable growth, and becomes 
pact and impervious to wet, which drains off the 
pperly rounded surface. While this is in progress, 
bi is lified and packed from time to time in the 
few places where it may have slackened, so that by the 
me the: black soil is drawn together the road is in 


good line and level.” 

} Under tliese peculiar conditions none of the pre- 
‘amed inherent defects of the Barlow rail manifested 
yemselyes, The gauge was accurately maintained, 

the’ stability was perfect, and the smoothness in 
unning was especially noticeable. It is apparent, 
shen ‘that although no iron permanent way has to an 

ble extent superseded in this country the old- 
aed‘ timber sleeper road, uotwithstanding its 
ial defects, yet in such places as. India and 
Southern America, when timber is scarce, 

ble of no endurance, a very wide field is 

bile, economic testing of all possible. com- 
ina Of Widught iron or cast iron supporting 
ned : thy some system may at last be 
will satisfy..the requirements of the 

e manager of.the-most heavily worked 


Cli 


most consery 


line in our. own. . 
2“Phe k road possessed ‘some good 
points, pe rigidity of the structure. proved de- 


weak fastenings; hence the thumping 
wef the chairs into the stone—a defect 
Jayer of interposed felt was perfectly in- 
wemedy. The failure of this road natu- 
Rily-Greated @ prejudice against cast-iron block roads, 
ice the essenti oy difference yee: og ss systems 
not Heressarily apparent at first sight. Upon more 
neu eonsidération, however, it will be evident that 
m sleeper, securely fastened, metal to 
ie, rail, and rising and falling’ with it, is 
er ‘very different conditions to the massive 
ithe sheer weight of which would gene- 
sulfigient to loosen the imperfect. fastenings 
no play existed between the chair and block. 
s\thiah thirty years ago Reynolds introduced 
averted ‘trough sleepers lined with wood, and 
ome ten years bp Greaves’s “ pot sleeper” — 
type Df atalmost endless variety of more or less 


ructive 
2p Bane 
kink 


‘Ais 


PW re om 


heme for iron permanent way—was first 

b Diider light traffic in Egypt and elsewhere, 

ener auswered tolerably well; but the long 

th the disturbing forces acted, com- 

iistable form of tlie sleeper, prevented 

8 cing attained on English lines. In 

ication these defects are to a certain 

the centre of gravity is kept much 

m, and the sleeper is in “ stable equilibrium.” 

sform of cast-iron block sleeper, 

Mr. Griffin, and strongly advocated by 

burn Muir, is on plan a parallelogram, 

24 to 28in. long by 15 to 18in. 

uthe nature of the traffic. One jaw 

lis of course formed by the sleeper 

Bentire length, and the opposite one 

a: img long. ‘The rail, whether double 

id Or-Mangedsis secured by an iron or wood 

driven in on thé side of the short jaw. In 

Ballast, as on the Pampa of South America, the 
bavity of the sleeper is filled and rammed; but in free | 

allast this is unnecessary. According to Mr. Muir 
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“some lengths of this system have carried the heavy 
traffic of the Great Northern Railway down trains for. 
upwards of six years with perfect success; and on 
the London and South-Western and London, Chat- 
ham, and Dover Railways, similar results have been 
attained. 3 


‘The last type of iron pe ito be referred 
to—the cross sleeper ro i@S3 not * 
many modifications as the’ systems. “It 
however, the obvious advantage of fewness of .points ; 
for the duty of the transome. is then . 
the sleeper itself. One class of this road, kuown:as 
the “ Syt@me Vautherin,” has met with a,considerable 
amount of favour. It was first tried’in'1864 on the 
Paris, Lyons, and Mediterranean line ; and ‘after a 
favourable report, upwards of 100,000 additionalsleepers 
were laid down on that line. zypt about the same 
number are in use, and @ conside nantity aredown 
- gar of cnet de and Belgian lines. hpi of 

ve sleeper is that of an-inverted: with ‘sloping 
sides ini return flange; the one in. wide over 
all, by 2}in. deep, and the thickness of the wrought 
iron is 4in. for the top and flanges, and ‘but ° 7 in: 
for the sides. The ballast, it is stated, becomes firmly 
jammed into the hollow of the: sleeper, and assists in 
maintaining its form. 
cient in practice there can be little questionas*t6-the 
elasticity; but we do not think any modé-of fasten- 
ing could be devised which would protect such thin 
metal from the effects of the heavy traffic to be resisted 
on most English lines, ~~ 

Sufficient evidence has been adduced to show that 
a great demand exists for really efficient iron permanent 
way. Whether .the right system, judged by the 
standard of eony in first cost, and economy: in 
maintenance, has yet. been developed, is the only dis- 
puted question. © There can be no doubt that iron per- 
manent way may be designed to sustain satisfactorily 
any class of traffic, and, if the sleeper be kept light 
and practically homogeneous with the rail,and some 
elastic medium be inter between the sleeper and 
the ballast, it will’do its work well on any ‘description 
of ballast. i" 

As this question, however, bears indirectly only 
upon the subject of the present papers, the first 
branch of which, “On the strength of steel rails 
and other beams of analogous section,” we have now 
brought to a conclusion, it will be unnecessary to 


pursue this digression any further. Ee 





RECENT PATENTS. 
Tar following specifications of completed ‘patents 
are all dated within the year 1867; and that® year 
should be: given in ordering: them, at the annexed 


rices, from the Great Seal:.Patent Office, Chaticery- 


ne. : % : 

(No. 2926, 10d.) John Hilland Sampson Shelley, of 
Manchester, patent improvements in looms, these in- 
cluding a method of preparing weft so that. cheeks or 
striped fabrics can be woven in an ordinary shuttle 
loom ; an arrangement of machinery for winding or 
reeling yarn and dividing each hank into two or moré 
portions ; and methods.of dyeing the hanks so divided 
different colours. 

(No. 2929, 8d.) James. Seward and Henry Smith, 
of Clayton-le-Moors, patent placing at intervals along 
the flues of steam boilers a series of plates, these plates 
being arranged so as to leave beneath them a passage 
for the eseaping gases. The object of the arrangement 
is stated to be the prevention. of the deposition in the 
flues of particles of incombustible matter, 

(No. 2934, 1s. 4d.) John King, of Pinxton, patents 
an arrangement of safety epparates applicable to the 
cages of mines or hoists. The apparatus, which we 
could not describe briefly without reférring to draw- 
ings, includes an arrangement. for. preventing: over- 
winding, and one for keeping the cage from falling in 
the event of the rope breaking. 

(No. 2942, Is.) . Alfred Fauvin Jaloureau, of Paris, 
and Charles Louis Lardy, of Neufchatel, patent methods 
of constructing telegraph. cables as follows :. The copper 
conducting wire is first coated with bituminously pre- 
pared thread or twine, and the eable: thus formed is 
then subjected. to a hot _bituminous~ bath, by which it 
is coated with a layer of bitumen., Next it is covered 
with bituminously prepared paper wound spirally 
round it; then it is again eunjeatnn to. the bath; 
then again wound round with: prepared) paper; 
then put in the bath for the third tines’ then ‘it “re- 
ceives a third layer of paper; then a fourth coating 
of bitumen, followed by a fourth wrapping with paper ; 
then a layer of thread as before, and, finally, a coating 


ese or pipes, or by causing it’ ‘to trickle 


If the strength«be found suf} 





of bitumen, which is sanded all over, and which, in 
some cases, may be strengthened by, bands wound 
spirally round it. Apparatus for manufacturing cables 
in this way is included in the patent. 

No: 2944, 8d.) John Schwartz, of Pelham-strect, 

4end-New Town, patents methods of cooling or 
refrigerating water which is itself used for coding 
a0 8 According to this plan the water to”be 
coo 


ed is made to expose a large sufface to the} Ed 


air by being caused to throw a thin film over metal 


ayers of brushwood.and shavings, and 
the air from onelfayér to the other. 
(No. 2949, ls. 4d:) © Richard Watkins, of Millwall, 
cts as a. cOmtiunication from George Ingle, of 
ivita Vecchia} @pparatus for dischargin iivajectlles 
from a vessel below the water line. We could. not 
describe these plans clearly ‘without the aid of draw- 


ngs. 
(No.~2952, 4d.) William Crossley and Thomas 
Charles Hutchinson,” of Middlesborough-on-Tees, pa 

tent methods of *mannfsoturmg alumina and + 


then GE OED 


ring “al and ‘salt 
alumina from blast furnace’ slag, &c. © According to 
these plans the slag or other silicate is subjected to 
tneaetion of hydrochloric acid, the mixture being 
‘evaporated to dryness, and the soluble chlorides after- 
wards dissolved out from the dried mass. The alumina 
being thus left mixed with the silica, may be dissolved 
out by a suitable acid and filtered or washed fre 
silica; the salt of alumina thus 


s. Hip g Ing 2 












wards separated by evaporation 
the usual manner. i abe 
(No; 2953, 4d.) Willian 
Charles Martin, of Chancery-tat 
tuyeres for blast furnaces of coils’ 6f' st 
iron~pipe, such as is used ‘in “Perkins’s b 


paratus: Thecoils of pipe ‘forming each ‘tuyere are to 
be eharged with water, and aré tobe connected by flow 
and'feturn pipes with coils placed in a cistern of cold 
water. : ee ots 
No. 2955, 2s. 8d.)” Sohit Hunter, of Greenwich, 
patents various plans for securing rails ‘to chairs and 
sleepers, and also methods of signalling on railways. 
It would be impossible to describe the plans included 
in this patent without the aid of drawings. 

(No, 2968, 8d.) James White, of Great Portland- 
street, patents a method of withdrawing the vitiated 
air from a room for the purposes of ventilation. Ac- 
cording to this plan the vitiated air is led away by a 
pipe which communicates with a chamber at_ the 
back of the fire-place, this chamber being also 
provided with another pipe which is led up the 
Seuss for some distance, and which is open at the 
‘top, The air in the chamber, becoming heated by the 


action of the fire, ascends the pipe last mentioned, and } 


causes a partial exhaustion in the pipe by which, the 
vitiated air is drawn off from the apartment... Several 
modifications of the arrangement are included in the 

atent. ‘ 
¥ (No. 2969, 1s. 6d.) William Beale, of Taunton, 
patents an arrangement of telescopic column;. this 
column being constructed so that it can be used for 
elevating a platform to.a considerable height or ‘for 
other purposes. One application of the column is for 
forming a temporary beidee; the column being in this 
case projected horizontally, and its outer end being 
supported by a boat until it reaches the opposite bank. 

(No. 2975, 8d.) Charles Denton Abel, of 20, South- 
sop en enes, patents, as the agent of Carl Fredrik 
Tjulander and Johan Robert Alsing, of Stockholm, a 
method of pulverising the materials for porcelain paste 
and similar substances, According, to. this. plan the 
materials to be pulverised are placed in:a cylinder or 
drum, by preference made of strong porcelain, the 
quantity introduced being sufficient to about one-fourth 
fill the cylinder. A. similar quantity of porcelain or 
glass balls is then introduced, and the .cylinder is 
eaused to rotate at aspeed of from 30 to 35 revolutions 
per’minute, for from four to five hours. 

(No. 2980, 6d.) Alexander Melville Clark, of 53, 
Chancery-lane, patents, as the agent of Francis. John- 
ston Nutz, Phillip Estes, De Forrest Fairchild, and 
Edward Payson Willson, of Leavenworth City, .U.S., 


4: 0 
arrangements of-governorsandsteam valves. This 


patent includes..an.arrangement. for, shutting off the 
steam in the event of the belt, by which the governor 
is driven, slipping .or becoming broken,,and_also. a 
method.of keeping all-parts. of the goveruor.in motion 
so.as to prevent: ihe joints from sticking.': ‘The patent 
also comprises casting the iron valves and seats im 
chills so’ that their rubbing surfaces may be finished 
by grinding. : ‘ 

» Now,2981, 1s.). James. Lee Norton, of. Belle 


co Scenes 
tyres very e 


}@recent number, aletter in reference to the same 





Sauvage-yard, patents, as the agent of Stephen 


Brewer, of Cortland, New York, the well known tube 
wells which were used with so much success during 
the late Abyssinian expedition. 









‘ Qe. 295 a 4d) ee ge of. North 
rovidence, U.S.; patents machinery—which it. would 
require the aid of drawing 1 dewiben fort spari 
or file blanks"and for cutting files. "= 
(No. 2986, Bd.) iam ‘Thotngon, of 


these tyres being held 
the’ pals.” We fear such 
ive, — 

(Nov2990, 1s. 4d’) “James Dodge, of Manchester, 
patents arrangements of file cutting maebinery, which 
we could not describe clearly without referring to 
drawings) «°° © 6 16 i . 

oe: 2991, 2s. 2d.) ae ae bea of Woodville; 
patents so arrangin r burning edrthenw: 
&e., that the es from.one kiln. passes te 3 
second. J and .thenee; into a: third, and: so; on. 

articular arrangements for regulating the frow' of the 
heated gases ate included in the patent. © — “> 

(No. 2992, 8d.) Joseph Mitchell,~of Sheffield, 
patents forms ‘of volute spring buffers’in which /the 
plungers are formed by the volutes, themselyess the 
outer coil of edeh spring being made: to«fipthe fixed 
box of the buffer. The arrangement is’ very Simple 
one. 











.| THE CULTIVATION OF FLAX IN IRELAND. 


To rue Epitor or EnGIvgrrine. ‘ 
, Srr,—May I hope that you will find room for theenélosed 
im your next im ion, as you have already published, im 


Tem, fi big te 

am, Sir, yours respectfully, : 
. P. Bent. 

13, Arthur-street, Belfast, July 15, 1868. Yor) Tee 


To the Secretary of the Belfast Linen Trade Committee. 

Dear Sir,—As you published in your last circular aletterof 
mine in referenceto flax water irrigation, I purpose to give 
an explanation-of the same a little more in detail, in ofder, if 
possible, to put thé matter referred to in a more practical and 
useful shape. ‘si ra ed 

I have herewith given an approximate estimate of the cost, 
per acre of asquare mile of flax water irrigation ‘works,.the 
cost of same per-étatute acre, and the percentage of. it on 
expenditure arising from flax and pure water irrigation. 

he items on the side of expenditure are :— 





£ 

I mile of main channel dod 400 
16 miles minor do., at 1001. per mile 1,600 
160 steeping places, at 30s. ... 240 
Land lve Sov nico per square mile 100 
Incidental expenses ... ove 660 
Total cost per square mile £3,000 

Prime cost per statute acre of necessary 

works, 4/. 14s. 
On the side of income we have :— 
640 acres of flax water irrigation, at 10s. per 
acre v0 pee ove 7334 

Rent per erep per season of 160 steeping 
places, at 10s. io oe bee 80 
£400 
Deduct expenses of administration... 20 
Total profit on outlay per square mile £380 


Percentage on expenditure, 12.7 

° - 4 years rotation, 3.2 
This calculation is based on the assumption that the entire 
area of a square mile is under flax cultivation in the same 
season; but it will be seen, at the end of estimate, that I 
have divided the reduced percentage by 4, for a 4 years’ rota- 
tion. It is reasonable to suppose, that if flax water were re- 
turned to the soil, good cro ht be grown at least once 
in every four years, and it 18 the} opinion of many that they 
might be grown once in every two. 

f have assumed that 5625 

steep an acre of average fla 
returned to the soil afters 


of water are required to 
iso that the flax water be 
" A eg with river or other 
drainage water in the 8 gallons of the latter to 
1 of the former, which, Sgive an. irrigation of 2 in. in 
depth per statute acreg: yea) So. 

lf farmers, under #39 G& a8, is here suggested, 
wished to increase the eof thei general crops by taking, 
say four irrigations of iver water in commencement of 


the dry season, at 10s#iper acia,/the profit on expenditure 









would be annually ine dto,at. least. per cent. If to 
is be added the wate ing: of me dows int winter eine ene 4 
ve should, wit! herrheny of extravagant as- 
sUrmiphigan, Saber tl taf profits to 8 per annum 
f expen * that these remarks may ¢licit some 
fur be treet we fin question, ~ 

9 fates 5; yours res | 

SUN tet Henry P. Bex. 


13, Arthur-street, Belfast, July 8, 1868. 
Frax Crop; TRELAND. 
From the Special Correspondent of the Linen Trade 
Circular. 

Lonponperry, July 9.—The rain in this quarter is quite 
too partial to do much. good. We. are still of the opinion 
that the flax crop will be very deficient this season in quan- 
tity, although the quality may be good, and a deal of it will 
be of short length, 
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ENTRANCE OF THE MONT CENIS TUNNEL 
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MESSRS. PENN’S STEAM PINNACE. 


On page 67 of the present number, we give a longitu- 
dinal section and plan ofa handy little steam pinnace which 
Messrs. John Penn and Son have recently had constructed 
for their own use, the boat being intended to be employed in 





conveying men and materials to vessels in which the firm ma: 

be erecting engines or executing other work. The boat, which is 
26 ft. long by 5 ft 4in. beam, and 2 ft. 5 in. deep, was built by 
Messrs. Forrest and Sons, and is constructed of two thicknesses 
of mahogany planking placed diagonally. She is fitted with air 
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chambers like a lifeboat, and is capable of ing five men 
in the stern and two men in the bows with a draught of 1 ft. 
3 in forward, and 2ft. 3in. aft. Her machinery, which was 
constructed and fitted by Messrs. Penn themselves, consists 
of an engine with a single cylinder 4} in. in diameter 
by 65 in. stroke. fixed to a vertical boiler as shown in the 
engravings. The engine is fitted with link motion, and 
|}a@ small flywheel is placed on the crank-shaft as 
shown, this wheel serving as a hand-wheel by which the 
engine can be turned, if by accident it should have been al- 
| lowed to stop on the centre. The arrangement may at first 
| sight look a little top-heavy; but in reality the centre of 
gravity of the whole machine, with water in the boiler, is 
ut 1 ft. 6in. above the bottom of the boiler. The boiler is 

| worked at a pressure of 100 lb. per square inch, and the 
| engine is run at a speed of 360 revolutions per minute, 
whilst the indicated power is about 7 horses. The screw pro- 

| peller has three blades, and it is 2 ft. in diameter, and has 
| a pitch of 2ft.6in. The speed attained is from 7 to 8 miles 
per hour. The weight of the boat, without the machinery, 

| 1s 8 ewt., whilst the machinery, including the boiler and 
water, weighs but 8} cwt.—an exceedingly small weight for 
such an engine. The design and workmanship are of course 
excellent, as they are in all engines turned out of Messrs. 
Penn’s factory, and the whole arrangement is one which 
would be well adapted for use ina small steam yacht. In 
conclusion, we should state that we are indebted to Messrs. 
Penn for the drawings from which our engravings have been 


prepared. 


LAYING THE DUST. 
To rue Eprror oF ENGINEERING. 

Srr,—I was much interested in ing your article on the 
above subject, in your last number, and I can most emphati- 
cally endorse the facts therein stated with reference to the 
thorough manner in which the dust is laid by Cooper’s patent, 
and also testify to this very important point, viz., the con- 
creting of the road surface. I believe I was the first person 
who saw this valuable discovery fairly tested on a large 
scale: the results exceeded my most sanguine tions. 
I introduced the subject to our vestry ; but, as lebone 
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AT. FOURNEAUX, SAVOY. 


had adopted it, they were anxious to see first how it worked 
there, and unfortunately the combimation which seems to 
have been working —s Mr. Cooper, in that parish, had 
almost succeeded in bringing the principle into disrepute ; 
however, now I believe the value of the patent is es- 
tablished beyond dispute, and I trust we shall soon see 
it in general use, not only in the Metropolis, but throughout 
the whole country. May I add to the foregoing this fact. I 
was, yesterday, in Baker-street and York-place, and, from 
the peculiar appearance of the street, I felt convinced that 
Cooper’s patent had been used there, and to confirm my 
opinion I went into astationer’s shop and inquired. I was 
informed that it Was Mr. Cooper’s system, and further that, 
in this almost unparalleled season, it was watered only once a 
day, and with the most perfect success, the shopkeeper, who 
knew nothing of Mr. Cooper, adding, “I hope it will be 
adopted everywhere.” I would recommend any of your 
readers, who are interested in this subject, to go and see the 
effect of watering these streets once a day, where under the 
old system it requires from ten to twelve waterings, and then 
with manifest injury to the roads, whereas by Cooper’s plan the 
surface of the is consolidated not loosened, and there is 
neither “slop” from too much water nor dust from too little. 
I am, Sir, your obedient Servant, 
Henry T. Tomxrys. 
St. George’s, Hanover-square, “a Office, 
Ebury Bridge, July 22, 1868. 


Tue Drovent.—For some time there has been no flow of 
water into the reservoirs of Fre Preston Waterworks, and 
there is now only about 40 days’ supply—practically, onl 
about 30. The Water Committee of the setten honk 
consequently, felt considerable anxiety, and have, as far as 
they could, economised the supply, as a want of water would 
not only be a serious calamity in a sanitary point of view, 
but would necessitate the stoppages of the man i 
and thus throw out of employment a large number of persons. 
The Corporation contemplate the construction of another 
sto reservoir, as the consumption of water increases 
largely each year. The Water Committee are also making 
arrangements for pumping water from the Ribble as an 
auxiliary supply, the drought continue. 
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THE MONT CENIS. TUNNEL. 


In the last numberof ENcruverrine’ we published 
an engraving of the Mont. Cenis tunnel worksfat 
Fourneaux,,and at the same time we commenced a 
description of them. - This week-we publish, on the 
ptesent and opposite pages, views of ‘the boring ma- 
chinery employed, and of the entrance to the, tunnel 
at Fourneaux, respectively; but owing to the great 
space taken up by our report of the show of the 
Royal Agricultural Society at Leicester, we are com- 
pelled to defer until our next number the completion of 
our account of the tunnel works, by which these views 
should be accompanied. 








THE ROYAL AGRICULTURAL SHOW AT 
LEICESTER. 


Tue general arrangement of the show yard and the details 
of the trials having been described in our number, we 
shall confine ourselves this week to giving some account of 
the various exhibits ; but in doing this we must depart some- 
what from the classification adopted at the show itself. In 
the show-yard the engines and implements in motion were 

laced in sheds apart from those containing the other ex- 

ibits; but in our account it will be more convenient if we 
notice together all the articles of any particular maker of 
which we have something to say, whether these articles were 
exhibited together or not. 

Undoubtedly the finest display on the ground made by any 
one firm was that made by Messrs. John Fowler and Co., of 
Leeds, who had brought aboguthee about 300 tons of engines 
and implements to Leicester. Amongst their exhibits 
were two 20-horse double cylinder ploughing engines, 
each weighing about 17 tons empty, or nearly 20 tons 
in roadworthy condition. These engines were magnificent 
specimens of their class. One of them had not only steel 
shafts and gearing throughout, but all the brackets carryin 
the crank- bearings, winding-drum bearings, &c., as we 
as the winding-drum itself, were also of cast steel, some of 
these pieces being castings which it would not very long ago 
have been pronounced impossible to produce in such a mate- 
rial. These 20-horse engines of Messrs. Fowler are capable 
of exerting a pull of three tons on a rope at the rate of four 
miles an hour, this effort being equal to the exertion of up- 
wards of seventy effective horse power, corresponding pro- 
bably to quite 100 horse power indicated. Messrs. Fowler 
also exhibited a smaller set of hauling apparatus similar to 
the above but with 10-horse winding engines. In these 
engines cast iron is used as little as possible, every detail, 
as far as possible, being made of steel or wrought iron. 
Even the spokes of the flywheel are made of the latter 
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and 


material, wiilet. steel is used for’ the : 
engines with 


brackets. There were also other examples o 


differently arranged winding gear: One of the engines shown ° 


by Messrs. Fowler was on quite a new plan, the winding-drum 
being carried at the front end and projecting beyond the 
smokebox, and the usual arrangement of wheels being re- 
versed, the driving wheels being placed near the smokebox 
end and the smaller wheels—which are fitted with the steering 
gear—at what is usually the hind end of the engine.. This 
arrangement leaves the drum very clear, so that the direction 
in which the rope is led from it may be-varied through a 
wide angle, and it is also convenient when the engine is em- 
ployed to turn the implement in the manner now generally 
adopted by Messrs. Fowler. It is scarcel ——— to 
say that all the engines we have mentioned are of excellent 
design and workmanship, whilst, as re, materials, the 
best has always been or gat of its cost. Amongst 
the implements in Messrs. Fowler’s collection were speci 
of eight-furrow, six-furrow, and four-furrow ‘balanced 
ploughs of the pattern usually made by the firm, and also 
one of their new cultivators capable of cultivating the land 
to a width of about 15ft. This implement is e in three 
sections, the middle frame, which is about 5ft. wide, being 
made sufficiently strong to be used by itself for heavy work 
if required. The side sections are hinged to the centre 
frame, so that they can accommodate themselves to the con- 
tour of the land. Another useful implement was a sub-soil 
lough so constructed as to turn over the top soil and then 
oosen the soil below by a tine to the depth required. There 
was also a seed drill having attached to it harrows which 
harrow the ground both before and after the seed is deposited ; 
and there were also a Norwegian and other harrows as well 
as other implements, of which our space will not permit us to 
speak here. 

Another fine collection of implements, &c., was that shown 
by Messrs. James and erick Howard, of Bedford. 
a the most prominent objects exhibited by this firm 
were the reaping and mowing machines which we noticed in 
ENGINEERING on the occasion of the Smithfield Show at 
Christmas last. Both the reaping and mowing machines are 
constructed on the same general plan, and, indeed, the reaper 
can be fitted with appliances which make it also available as 
a mower when required. A great feature in these machines 
is that the main frame of the machine is carried on two wheels, 
which both act as driving wheels, the cutter bar, with the 
parts connected with it, being hinged to the main frame so 
that it can adjust itself to inequalities in the ground. The 
rakes and therin arms are worked by chain gear direct from 
the main shaft, and the gear for driving the kaif bar is thus 
greatly relieved from strain, and thus be made much lighter, 
whilst it is also rendered more durable. Another feature in 
the resping machine is that the gathering arms and rakes 
have their motion controlled by independent cams, these 
being of annular form, and being placed one within the other. 
By the adoption of-this arrangement it has been possible to 
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give to both the rakes and gatherers the motions which would 
enable each to perform ‘its respective work most effectively ; 
and the cam which governs the motion of the gatherers 


is.so shaped that each gathering arm drops down into 
the grain, and after bringing the latter to the cutters, 
rises in to clear the cut grain on the platform. Messrs. 
Ho also’ showed a cultivator in which the tines were 
arranged in a Y form in plan, an arrangement which is stated 
to diminish the resistance ; and, besides their steam cultivating 
apparatus, they had also a splendid ‘collection of horse 
loughs of a great variety of patterns. Of all these it would 
* impossible for us to speak here; but we may mention a 
vine plough, intended for use in vineyards and hop grounds, 
in which the body is cranked and the handles are made to 
swivel to one side to clear the yines; and a double furrow 
pore intended to be worked in light soils by two, or in 
eavy soils by three or four horses. This plough consists of 
two ordinary plough bodies attached to a pair of steel beams 
of channel section, these beams being braced together, so as 
to form a very stiff, yet light, frame. ere was besides a new 
subsoil plough calculated to do good work, and also a variety of 
implements of which it is impossible that we should even make 
mention here. In addition to their agricultural machinery 
Messrs. Howard exhibited one of their 20-horse safety boilers 
with setting, &c., complete. We are glad to hear that the 
many advantages of this boiler, to which we have frequently 
directed attention in ENGINEERING, are becoming more and 
more appreciated, and that as a necessary result its use is be- 
coming rapidly extended. Since it was first introduced to 
the public several improvements in its construction and 
arrangements have been made by Messrs. Howard, one of 
the latest consisting in placing the bottom tubes, with which 
the vertical tubes communicate, in a longitudinal instead of 
atransverse direction, this alteration enabling the ends of 
those horizontal tubes to be carried through the front wall 
of the boiler setting, where their covers can be readily re- 
moved for cleaning purposes. The boiler exhibited at 
Leicester was arranged in this way. i S 
Messrs. Clayton, Shuttleworth, and Co. exhibited: no strik- 
ing novelties, but’ their stand included a good collection of 
examples of the engines and implements. made oy the. firm. 
In engines the design of which has been'so carefully studied 
as those’made by Messrs. Clayton, Shuttleworth, and Co., the 
opportunities for im; ment are, of course, comparatively 
few; but we, nev noticed’ that this firm had intro- 
duced some improvements in: detail since the show at B 
last year. In the first.place, they are now making all their 
ordinary engines of 8-horse power and upwards with steam- 
jacketted cylinders, and the practice will, we believe, be 
gradually extended to the smaller sizes. We employ the 
term “ ordi ’ engine to distinguish the engines to which 
we refer, from what Messrs. Clayton term their “ patent’ 
engines, in which not only are the cylinders steam jacketted, 
but ‘are placed in the upper part of the smokebox, where 
the jackets are exposed to the action of the heated gases, so 
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that the steam in them becomes, to some extent, super- 
heated. Messrs. Clayton have also adopted on their ordi- 
nary engines 4 neat arrangement of external exhaust pipe, 
a branch being led from this pipe just as it leaves the cylm- 
der ch being fitter with » flexible pipe, b which 
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fact t sion ‘and coh- 
ult render. it imipossible for such tie, holts to 
be properly adjus pene, e Messrs. ag a's plan, 
however, the plummer are fitted to their ets, 80 
that bay can slidé ‘freely on ‘them longitudinally, and they 
are ly epnniected to a ay mnser by stroiig tie bars, these 
bars taking. the pull thrust due to the, working of 
the engine, . This arrangement is, of course, quite unaffec 
by the é ion and contraction of the boiler, the plutimer 
blocks sliding on the brackets as the éxpansion takes 
lace; and as an evidence that the freedom’ thus permitted 
1s far from being unnecessary, we may mention that the mo- 
tion which is found to take place whilst the engine is getting 
up steam is quite aneighthof aninch. Besides their portable 
engines and implements, Messrs. Clayton exhibited the 10- 
horse fixed engine, which gained the first prize at the trials 
at Bury last year. As evidence of the enormous productive 
gous of Messrs. Clayton’s works, we may mention that 
woes the months of March, April, and May last the firm 
turned out no less than 263 engines, besides 184 thrashing 
machines and a number of smaller implements. During 
May alone 96 engines were turned out, or at the rate of over 
three per day. 

Messrs. Ransomes and Sims's collection well illustrated the 
reat variety of agricultural machinery which is turned out 
y this firm in addition to other work. Besides several forms 

of thrashing and finishing machines and a number of ploughs 
and smaller implements, they exhibited a traction engine and 
examples of their portable engines with single slide valves. 
In general arrangement these engines are similar to the 
double-cylinder engine, by the same makers, which we de- 
scribed on page 682 of the fourth volume of EnGIngERine, 
this latter engine, however, having separate expansion valves. 
The traction engine exhibited was of 8 horse power, and 
weighed 6} tons empty and 7% tons full. We noticed that in 
this engine the expansion link is a solid bar, which is clipped 
by the block. The latter is adjustable for wear, and the ar- 
rangement, which has now been adopted by Messrs. Ransomes 
for some time, is altogether a very one. The workman- 
ship of the engines was excellent throughout. 

Messrs. Aveling and Porter, of Rochester, attracted a good 
deal of attention by the performances of their eombined 
traction engine and crane, “‘ Little Tom,” which we llus- 
trated in our last number; and also by showing in action one 
of their traction engines which during part of the time was 
employed in drawing a long train of steam cultivating tackle 
round aring.. Besides “Little Tom,” Messrs Aveling had 
two engines on the ground, the one being a 10-horse traction 
engine of their ordina make, and the other a 10-horse 
winding engine—one of a pair—intended for steam eulti- 
vating purposes on Messrs. John Fowler and Co.'s, direct 
two-engine system. This engine was fitted with a single 
winding drum, the vertical shaft being driven direct from the 
erank shaft through bevel gear, an arrangement which is. 
much more simple than that usually adopted. .As traction 
engine builders, Messrs. Aveling have decidedly been more 
successful than any other makers, and their engimes are now 
doing good work in all 3s of the world. From the useful 
character of the work which the combined crane and traction 
engine, “ Little Tom,” is designed to perform, and. the readi- 
ness with which the engine was maneged during the show 
at Leicester, there is little doubt that it belongs: to a type 
for which the makers may expect an extensive de- 
mand. The only fault we co with this engine is that 
the steering gear in some positions allows the leading . wheels 


good one were it not 
traction of the 


rather more li than we like. This is due to the fact that 
if the steering chains were tight in all portions of the leading 


wheels, the sum of the of the two, iens extending 
i indi chek woudl aot be the 


w of special } ar 
adjustable ms 


and the holes in them are countersunk.on' the: upperside. 
Instead, however, of the countersink, af each hole being 
concentric with the, help Sete ; 

such an extent t ne Bi 

end of the i i 


deney to tip upon reachingn a) hole, and ll thro 

Tn the Yee hole which wa.haye justd ed, howey 
the end of a short straw which has thus di is fanne 
the lower edge of the countersink on the further si 

hole, and it is thus not only prevented from falling, 
but is, by the motion of the middle, caused to travel 
up the incline of the countersink, and is thus brought 
again to the surface, and passed on to the points of 
delivery. Attached to the machine of which we have been 
speaking was one of Messrs. Tuxford’s straw elevators, which 
is arranged to work at any angle, and is provided with a self- 
feeding table, which conveys the straw from the thrashing 
machine direct to the stacker. ‘The spout of the stacker is 
close boarded, and the straw is held down in it by an endless 
chain, which s.over pulleys at the top and bottom of the 
spout, and which is left ciently slack to rest upon the 
straw, and keep it in its place. This stacker can be worked 
in even a high wind—a great advantage. In some grindin 
mills, exhibited by Messrs. Tuxford, and which were adap 
either for the farmstead or for a flourmill, a very neat ar- 
rangement was adopted for throwing the bevel driving-wheel 
out of gear., For this purpose the horizontal bevel wheel 
of each pair, instead of being keyed rigidly on the vertical 
shaft, is capable of sliding on a pair of feathers, and it is 
fitted with a nut, which takes hold of a screw cut on the 
shaft itself. By turning this nut, the wheel can be raised 
out of gear or lowered into gear with its fellow at pleasure. 
The arrangement is a very neat one. 

Next to Messrs. Tuxford came Messrs. Tangye, Brothers, 
and Holman, whose collection included a variety of exhibits. 
Most prominent amongst these was a “ i 
with a 12in. steam cylinder, 8 in. water 
stroke, which was shown in action. Of thi 
which was invented by Mr. A. 8. Cameron, we gave i 
tions with a description on page 213.of our fourth volume, 
and we are glad to find that the favourable opinion which 
we then expressed of it has been justified by the success 
which has attended its introduction. Besides their ordinary 
well-known hydraulic lifting jack, Messrs. Tangye exhibited 
a hydraulic pulling jack which is capable of exerting a pull 
of 4 tons, and which is likely to prove a very handy tool. 

Close.to Messrs. Tangye’s stand was that of Messrs. John 
Warner and Sons, who showed several new implements, one 
of these being an annular sail windmill, in for workin 
pumps or other machinery: The sails of- this wisidiail 1 
oceupy the space between two concentric rings which are 
connected to the main shaft by radial arms, Each sail is 
capable of turning upon centres so that, the angle at which it 
ig presented to the wind may be varied, and the whole set of 
sails are divided into eight Er the sails forming each 
group being connected together so that they turn on their 
centres simultaneously. The sails are so hung on their eentres 
that the pressure of the wind tends to turn them at right 
angles to the plane of the wheel, but this motion is re- 
sisted by a spring, connected to the coupling bar of each 
group. The consequence is that the position of the sails 
varies with 9 yarjation in the force of wind, an increase 
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Copenhagen, and patented in this by Mr. Jensen, of 
which we published an engraving and iption on 
309 of our fourth volume. In this gear a series of ro 
fitted to stays on the under sidé of a horizontal wheel are 
made to act upon a worm on the transmitting shaft, and the 
arrangement appears to work well It has, we understand, 
been’subjected to several ‘trials in Denmark, and has been 
found to give very geod dynametrical results, the power 
absorbed in friction being found to ‘be much less than in 
ordinary horse gears. The other exhibits by Messrs. Hay- 
ward and Tyler, included some new rotary pumps, ‘and a 
number of other pumps for various Purposes, for the manu- 
facture of which the firm is well and favourably known. 

Messrs. Amies and Barford, whose i was driven 
by one of Clayton and Shuttleworth’s portable: engines, exhi- 
bited their useful portable straw elevator, and also their new 
combined straw, corn, and hay stacking machine, which can 
be used for stacking hay;and loose or sheaved corn, during 
hay time or harvest, as well as for ing straw from the 

ing machine: This implement, for which the makers 
have been awarded a.silver medal, is arranged to be 
worked by horse power, a kind of whimble being provided 
under the main frame of the machine, the horizontal bars 
of which are placed sufficiently high for a horse to work 
pewsicg® peat par ee ioe 8 be worked by steam ; 
power if desired, an: who ment is very good an 
compact. The same. makers ale, ganibited in ,action their 
well-known American corn‘grinding mill, and also their Ce 
tus. 
latter consists - a pep aaet fitted with S Be mpc g 
arrangement, this boiler su ing steam to galvanised pans, 
in whch the boiling of coo ay can be oe wea 
of the pans are hung upon trunnions, through one of which 
the steam is led, this arrangement enabling the contents of 
the pans to be discharged readily. ;, 

Passing Bradford’s washing and wringing machine, we 
next come to the stand of Messrs. Allchin and Sons, of 
Northampton, who exhibited at work one of their 8-horse 
portable engines driving one of their grinding: mills with 
4 ft. stones. The two main features—and they are both 
= ones—about Messrs. Allchin’s engines are that they 

we boilers of mild steel (and which: are, we_ believe, 
doubled rivetted) and that. they are ied on springs 
at the hind end. Next eame Messrs. Appleby Brothers with 
a number of exhibits... Perhaps the most amongst 
these was the diamond rock boring machine, which we hed 
occasion to notice in our account.of the conversazione at the 
Institution of Civil Engineers in May last, . In this machine 
a tubular cutter. bar, armed. at the end with eight black 

i is employed, these diamonds cutting an annular hole. 
The machine shown was ¢ in boring holes in granite 
from the quarries of the Gro! 
close grained material... The n . in 
with a central core 4 in. in diameter, this core being of course 
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removed when the hole was completed. The eutters are pressed 
up totheir work by india-rubber riage epphed to the spindle 
by which the cutter bar is carried, the pressure being cay:able of 
being readily adjusted to any amount up to half 
a ton. The plan of cutting an annular hole appears. to be 
one likely to give very good results, i ly where 
holes of large size have to be formed. saving in the 
amount of material to be cut away, effected by leaving a cen- 
tral core, of course increases rapidly as the size of the hole 
is increased. ‘Thus in the case of If in. hole with # in. 
core, three-fourths of the whole contents of the hole have to 
be cut away by the diamonds, whereas in the case of a hole 
4in. in diameter the core would probably have a diameter of 
8in., and it would comprise ;ths of the total amount of 
-material to be removed. In ordinary blasting operations 
there are, of course, comparatively few instances in which 
holes as large as we have just mentioned are required, but 
still they are sometimes necessary, and in such cases the 
plan of making an annular bore is likely to prove especially 
useful. The boring machine exhibited essrs. Apvleby 
was driven, we should state, by one of ’s rotary engines 
made by Mr. Cowen, of Nottingham. Amongst Messrs. 
Appleby’s other exhibits we noticed, besides a number of 
hand pumps. a wall sprees donkey pump, and an 8in. 
double. steam lift and force pump, capable of deliver- 
ing about 11,000 gallons per hour. ‘The design of this pump 
is very neat. The steam cylinder and pump barrel are 
placed vertically on opposite sides of a hollow column which 
forms the air vessel, and which also carries the crank shaft 
bearings. The pump rod carries a slotted crosshead or loop in 
which there works a block fitted toa erafik pin fixed in a spur 
wheel, which latter is geared into by a pinion on the crank 
shaft. The pump valves are arranged so as to be readily ac- 
cessible, and the whole appears a good job. Whilst speaking 
of Messrs. Appleby’s pumps we should say a few words 
about their pump valves. ‘hese valves are in shape like a 
hollow inverted cone with a rim around the upper edge, the 
under side of this rim, which bears upon the valve seat, being 
covered with a ring of india-rubber. The yalves have no 
guide feathers or spindles, and there is thus no chance of 
their sticking, and they are, moreover, found to stand rough 
work well. 

Next to Messrs. Appleby came Messrs. Brown and May, of 
Devizes, with one of their portable engines, which the 
showed driving a combined thrashing, winnowing, and rid- 
dling machine made by them. This engine was of the well- 
known pattern which this firm has adopted with so much 
success for some time past ; and it is fitted with the arrange- 
ment of feed-water heater first exhibited by them at the 
Smithfield show last Christmas, and which’ we described at 
the time. The only modification in the details that we 
noticed was the addition of a guide to the valve spindle, this 

uide being of the “crocodile mouth” pattern, and being 
fored out so as to give two coneave to which the 
block on the valve spindle is fitted. Messrs. Brown and May 
had also on the ground a 24 horse power portable engine, in 
which the guides for the piston crosshead were of the pattern 
just described, and were east in the cylinder cover, a pattern. 

y the way, which we believe was first used by Mr. Chaplin, 
who applied it on the engines of his steam cranes. For con- 
venience of boring, Messrs. Brown and May cast these guides 
in the form of tubes, and after they are bored plane off two 
sides, leaving a pair of guide bars of the desired width. 

Messrs. Hunt and ickering, of Leicester, showed some 
chaff-cutters, a mill, and some simply desi —and, we may 
add, somewhat roughly constructed—horizontal engines, the 
latter not in motion, however. At the same stand there 
was exhibited one of Mr. C. Riley’s wrought-iron frames for 
thrashing machines. This frame is formed of dngle irons, 
connected by rivets, and is altogether a good strong and neat 
job. Mr. Riley also exhibited a specimen of his perforated 
fire-clay slabs, which he intends to be placed in the fireboxes 
of portable engines against the tube plate, the object aimed 
at being the protection of the ends of the tubes from the 
direct action of the fire, and also the prevention of smoke. 
To a certain extent these slabs. may effect the ends aimed at, 
but we are very far from being disposed to endorse Mr. 
Riley’s statement, that by their use a saving of fuel is effected 
to the extent of 20 percent. Mr. Riley, by the way, sets 
forth the merits of his inventions in a circular, which, as a 
specimen. of composition, is such a perfect curiosity in its way 

t we reproduce it verbatim et literatim : “ C. Riley’s newly 
invented Perforated Plates for Tubule and Flue. Boilers. 
The Plate to be placed over the Tubes and Tube Ferrels, 
which will take all the pressure of the fire which the previous 
tube and tube plate used to take, and prévents the cold air 
entering the tubes, as by these plates. becoming hot secures 
hot air in the tubes instead of cold—cold air being our 
greatest evil. It does away with drifting tubes and leak- 
age tubes; with drifting tubes they crack the tubes and 
tube plates and soon want a new fire-box ; which evil occa- 
sions it, nine times out of ten, to’ go into. the hands of the 
engineer for repairs. These Plates eauses at least a saving 
of 20 per cent. in fuel, and to consume its own smoke: kee 
the steam at a higher pressure and much more regular. We 
have fairly tested them, and stand ready to meet any engi- 
neers or judges to maintain it for truth; try it, and if it do 
not prove as stated no charge willbe made, The Civil 
Engineer at London, who handed me the patent,- said; out of 
the hundreds of patents applied for he never saw a better or 
more simple thing, and gave me an order for a plate ior a 
20-horse portable engine he had at work in London at some 
waterworks. The Plates can now be had by sending 
paterns ;—be sure to cut the holes out true and opposite the 
Inside of the ferrels. If required we can come to any part of 
the country and fix the same, by paying out expenses. “These 
‘Plates ate quite as important for Fiue “Stationary * Boilers, 
acting in every respect as with the *Tubule Boilers. - C. 
Riley’s Newly-Invented Wrought-Iron Angle Iron, for a 

inéd Thrashing Machine ‘Frame. “Which has been 
completely’ Tested ; and is Superior, Stronger, and Firmer, 
than any wood frame ever built, and Lighter in weight; 
it ig a 8-horse power drum, andthe ‘whole frame weighs 





only 7 ewt. while a wood frame would weigh more by 
ewts. and is considerably neater; this frame also becomes so 
accommodating for placing your bushes and bearings upon, 
and is simply put together. Drill two hole through the frame 
and use hot rivets to connect them. In wood the mortis and 
tenent and tenent bolts more than half cut the squares away. 
All sorts of weather acts on the wood, causing it soon to be- 
come weak in its connection; which you know it cannot act 
on wrought iron, nor get on fire. are placed on 
the frameing with a. small screw pin and nut, which is 
superior to driving nails into w Angle Iron is the 
strongest and lightest that can be used, it becomes edge-ways 
four different ways, and for the purchase of which it will cost 
but little more than wood. ‘The firmness, neatness, and 
tightness is unbeatable. These Frames can be had according 
to drawing; or on any plan to date an hi 
maker. ice 102. each, or Licence to make the same, 1/. 10s. 
Charles Riley, Whetstone, Leicestershire. Please Make 
these known, and any Questions Answered by Post.” 

Next to Messrs. Hunt and Pickering came Messrs. Barrows 
and Stewart, of Banbury, with some portable engines and 
thrashing machines, and a windlass for steam cultivating 
purposes, intended to be used with the 12-horse double- 
cylinder shown. This engine, and also another with a 
single cylinder by the same makers, had a boiler with 
flush firebox—a form which we notice is being gradually 
adopted by agricultural engine builders—and it is of good 
design generally. We have on former occasions noticed the 
neat form of crosshead and guidebar used by Messrs. Bar- 
rows and Stewart, and we see that other makers are now 
adopting it- The guide is formed by a single broad bar 
placed Rai the crosshead, this latter being connected 
with a plate working against the under side of the bar by 
fastenings passing through a slot formed through the bar for 
nearly its whole len 

Mr. Edward Humphries, of Pershore, exhibited one of his 
combined double-blast thrashing, shaking, riddling, winnow- 
ing, elevating, and finishing machines, driven by one of 
Messrs. Clayton’s 7-horse engines, and then came Messrs. 
Holmes Sons, of Norwich, with a variety of exhibits. 
These comprised, besides some portable engines, and a finish- 
ing thrashing machine of the pattern which gave such ex- 
cellent results at Bury St. Edmunds last year, and which 
then received the first prize, a useful form of self-acting 
circular saw bench with timber carriages, rails, &c. This 
machine is so arranged that the whole can be packed up 
and loaded on a pair of wheels, so that it can be readily 
transported from place to plqce. The feed gear is fitted 
with two speeds, an arrangement that is often found con- 
venient ; and it can, moreover, be.at once stopped if desired. 
Another feature in the arrangement is that the carriage which 
supports the following end of the log which 1s being cut is 
provided with an adjustable fence which, by means of gradu- 
ations on the table of the carriage, can be set in any desired 
position so as to ensure that the planks may be cut of an 
equal thickness throughout their length. Messrs. Holmes 
also exhibited a clover and trefoil sheller, the ribbed plates of 
the cylinder casing which give the necessary rubbing action 
being made so that they can be readily changed, the plates 
used for clover having diagonal, and those used for trefoil 
longitudinal ribs, and the sizes of the ribs and of the spaces 
between them being, moreover, different in the two cases. 

Next we noticed a vertical engine and boiler by Messrs. 
J. W. Lee and Co., of Leicester, and also an 8-horse 
hofizontal fixed engine by the same makers. The latter was 
a good plain engine with cast-steel crank-shaft, and strong 
make generally. Messrs. Richard Hornsby and Sons, of 
Grantham, showed two of their 8-horse portables, each 
driving a combined thrashing, shaking, dressing. and finishing 
machine, these engines and implements being all of the usual 
patterns of the firm. 

At the stand of Messrs. Robey and Co., of Lincoln, were ex- 
hibited, but not in action, the 8-horse portable engine and the 
thrashing and finishing machine which were shown by this firm 
at Paris last year. Both were splendid specimens of workman- 
ship. Messrs. Robey also exhibited samples of their ordinary 
portableand vertical engines and other implements, and also an 
8-horse traction engine, about which there were many points 
worthy of special notice. | his engine has a single cylinder 
93 in. in diameter by 14 in. stroke, placed in a steam dome or 
chamber near the front end of the boiler. The crank shaft 
bearings are carried by brackets formed of boiler plate, these 
brackets being well rivetted to the boiler. This form of 
bracket has been used by Mr. Robey for some years, and it 
is a very good one, as by its being rivetted to the boiler the 
leakage, which so frequently takes place at the ordinary 
saddle bolts, is avoided. The driving wheels of the engine 
are dnmven through a differential or “jack-in-the-box” 
motion, and two speeds are provided, there being on the 
crank shaft ‘of the engine two pinions of different sizes, 
either of which can be brought into gear with a spur wheel, 
which transfers the motion to the differential gear. This 
wheel is mounted on an eccentric stud, which can be 
turned so as to adjust it to the required distance from the 
crank shaft. The most novel detail about the engine, how- 
ever, is the application of a small stgam jet pump for filling the 
tank. All who have had anything to do with traction engines 
know the trouble and delay which is sometimes caused b 
having to fill the tank with buckets by hand. To avoid this 
delay Messrs. Robey have placed a small steam jet pump, or 
very simple form of injector on the side of the tank, this jet 
pump being supplied with steam by a pipe leading from the top 
of the prom Sept fittings, and being provided with a length of 
Suction hose. By this simple apparatus, which we have no 
doubt will be adopted by other La the tank can be readily 
filled in about three minutes. s 

William Foster and Co., of Lincoln, exhibited at work an 
8-horse single cylinder and 10-horse double cylinder portable 

ine, both good plain jobs, but with nothmg about them 
tilling for special notice. The same firm:also' showed a 
thrashing machine, together with a 2}-horse fixed engine and 
some other implements not in motion. Messrs..E. R. and I. 
Turner, of Ipswich, exhibited four portable engines of. their 








usual pttePn, the 5-horse and 10-horse engines having boilers 
with flush firebox casings, a form of boiler which we under- 
stand that this firm will eventually adopt for all their engines. 
They also showed, running about the , the 5-horse trac- 
tion —_ which we noticed at Bury last year, and of which 
we published engravings and a em ere ta ata ve 
iv., of ExginzensNe. | he peculiar arrangement of reversin 
gear with which this engine is fitted has been slightly sltered 
since it was at Bury, the reversing lever being now arran 

to work in a longitudinal instead of a transverse plane. This 
is an improvement. Messrs. Turner also showéd. in action 
some oil-cake crushers and corn mills, in which ‘the gearing 
is very neatly arranged. Amongst’the articles not in motion 
exhibited by this firm was a 10-horse horizontal stationary 
engine, having an expansion valve on the back of the main 
slide valve, and the stroke of this expansion valve being 
regulated by the governor. The alteration in the stroke 
of the valve is effected by the end of the valve rod being 
attached to a block, which can be raised or lowered in a 
link connected at one end to an eccentric rod, and at 
the other to a fixed fulerum. So farthe arrangement is far 
from being new; but ‘there is a‘ novelty in the form of 
link adopted, this link being a cast-iron tube slotted through 
on opposite sides, and bored ont to fit the cylindrical block 
attached to the valve rod. Near to Messrs: Turner was the 
stand of Messrs. Richmond and Chandler, of Salford, who 
exhibited some chaff cutters with a new arrangement of feed 
motion, which we could scarcely describe clearly without 
reference to drawings. 

Messrs. Ruston, Proctor, and Co., of Lincoln, exhibited 
one double cylinder and three single cylinder portable engines, 
these being all of their usual substantial make without any 
new features. They also exhibited three varieties of their 
well-known thrashing machinesand some circular saw benches. 
Next to them came Messrs. Marshall, Sons, and Co., of 
Gainsborough, who exhibited specimens of their portable 
and vertical engines, together with other articles. We have 
described the principal features of Messrs. Marshall’s engines 
in detail on former occasions, and we need only say here that 
the firm are now manufacturing their ordinery engines with 
steam jacketted cylinders. One of the thrashing machines 
shown by Messrs. Marshall was fitted with a chaff-cleaning 
arrangement, which has found much favour this season. 
This arrangement consists in making the bottom of the 
vibrating s of a riddle, over which the chaff is passed. 
The dust, &c., is thus separated, whilst the clean chaff is 
drawn off by a fan, and elevated to a convenient delivering 
point at the side of the machine. 

Messrs. P. and H. P. Gibbons, of Wantage, exhibited 
an ordinary 7-horse engine driving a thrashing machine, 
in designing which the desirability of all parts being 
readily accessible appears-to have been carefully kept in 
mind. Next came Mr. Thomas Wilkins, of Ipswich, who 
exhibited the 4-horse engine which we illustrated on page 
63 of our last number, and also a 2-horse engine on the same 
plan. Both engines were constructed for sale at a low price. 
Mr. Wilkins also showed a 5-horse engine of the class exhi- 
bited by him at Bury last year, the firebox casing being 
formed by making the boiler with a kind of bell mouth at the 
hind end, the enlargement due to the bell mouth being down- 
wards only. The inside firebox has thus a water space below 
it. The same maker also showed some grinding mills, which 
differed from those usually made in the flutes in the grinding 
roll of each mill being disposed spirally instead of parallel 
with the axis. The grooves in the concave surface, against 
which the roll works, are also placed spirally. 

At the stand of Messrs. S. oven and Co. the most pro- 
minent object was one of Mr. Bernay’s centrifugal pumps, 
which was shown in action delivering a fall of water into a tank. 
this pump is arranged with a view of relieving the outer 
surface of the revolving fan from the pressure due to the head 
of water being lifted, faces formed on the outsides of the fan 
dises near their circumferences working in light contact with 
corresponding faces formed on the casing. Besides the one just 
mentioned, smaller centrifugal pumps were also exhibited by 
this firm, and amongst them one capable of being worked by. 
hand, this pump, which is said to be capable of deliverin 
15 gallons per minute, being intended tor irrigating ond 
similar purposes. Messrs. Owens also exhibited two examples 
of a new form of donkey pump just brought out by them. and 
which seems to differ from mostdonkey pumps in being reliable. 
This pump consists merely of a steam cylinder and pump barrel 
fixed horizontally on a bedplate in a line with each other 
with a crank shaft between them. The pump, which is double 
acting, is driven direct by its rod being coupled to the looped 
crosshead to which the steam piston rod is also attached. 
The looped crosshead, of course. gives motion to the crank 
shatt, and the latter carries an eccentric which drives the 
slide valve of the steam cylinder. There is nothing, perhaps, 
strikingly novel in the design, but it is very well carried out. 
In fact we had only one fault to find with it, and that was 
that the looped crosshead — some guide to keep it from 
twisting.. We understand, however, that this defect is reme- 
died in pumps now being made by Messrs. Owens, 2 guide 
being formed on the bedplate. The valves used in these 
pumps are of a very simple form, and they appear to answer 
well.. They are merely discs slightly hollowed on the under- 
side, and rounded on the top, and they close on flat seats, so 
that:there is no chance of their sticking. A simple guard 
placed over them gives them the slight guidance required, 
and regulates the amount of their litt. The valves are all 
arranged on the top of the pump barrel, and either of them 
can be at once removed by merely unscrewing a plug. The 
smaller donkey pump shown had a 3 in. steam cylinder and 
4 in, pump barrel, whilst the strcke was 4in., and the pump 
was stated to be capable of discharging 300 gallons per hour. 

Next to Messrs. Appleby came ‘Mr. H. R. Marsden, of 
Leeds, who showed one of Blake’s well-known stone breakers, 
and also, a new form of the machine intended for crushing 
stone, cement, coprolites, and other materials which require 
to be reduced to a fine powder. The ordinary stone breaker 
was of the second size made by Mr. Marsden, and it was 
capable of breaking up 40 toris of stone to a size suitable for 
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road metal in a day of 10 hours... The. cost.of breaking hard 
granite to this size by the aid of this machine is but 3d. per 
ton, this including the cost of shovelling the stone into the 
machine by hand labour, and also a liberal allowance for de- 

reciation. Softer stone can, of course, be broken at even a 
ower rate. The other machine exhibited by Mr. Marsden is, 
as we have said, intended to reduce mn onatn b to a finer state 
of division than can be obtained by the use of the ordinary 
Blake’s stone-breaker.. In the latter machine the crushing 
jawe approach and recede from each other at all points of 
their length, and consequently when they are furthest apart 
the distance between them at the nearest point must be at 
least equal to the stroke of the movable jaw. In the new 
machine the jaws are formed as in the ordinary stone-breaker, 
so that they are wider apart at the top than the bottom, and the 
movable jaw ‘is kept up to its work by a horizontal toggle 
placed between the back of the jaw, on a level with the point 
at which the jaws are closest together, and a fixed point on 
the frame ofthe machine. The casting forming the movable 
jaw is prolonged downwards below the toggle and is connected 
to an eccentric of small throw. The effect of this urrange- 
ment is that the upper part of the movable jaw not only rises 
and falls, but also approaches and recedes from the fixed jaw, 
whilst on a line with the toggle the motion of the jaw isa 
vertical one only.. The jaws can thus be arranged to work 
very closely together at their nearest points, the materials 
introduced between them being first crushed, and then, as 
they descend, gradually rubbed to the degree of fineness 
required. The machine is admirably adapted for crushing 
emery, coprolitee, and similar substances; and, notwith- 
standing its recent introduction, a number of them have 
been already ordered. 

Near the stone breakers Mr. Adam Dixon exhibited a col- 
lection of the excellent steam and vacuum gauges made 
by Messrs. W. C. and K. Dewit, of Amsterdam, and close by 
was a 2-horse vertical engine by Messrs. John Law and Sons, 
of Leicester, this engine having a boiler of somewhat peculiar 
construction. The internal firebox is divided into two parts 
by a transverse mid-feather, the firegrate being placed in 
front of the mid-feather, whilst at the back the bottom of the 
firebox is closed by a slab of fireclay. The hot gases from 
the fire pass over the mid-feather and then out through a 
short flue traversing the water space, into an outside flue 
which passes almost round the exterior of the boiler, this 
flue being in communication with the chimney. At the ad- 
jacent stand of Messrs. Mellard, Southwell, and Co., of 
Rugeley, there was exhibited a new form of disc root pulper, 
stripper, and slicer, this machine being capable of being used 
for either slicing, cutting, or fingering without changing the 
knives. The feed hopper is placed between the two knife 
dises, and, by altering the feed plate at the bottom, the roots 
can be fed either against one dise or the other. This makes 
two of the changes, and the third is obtained by reversing the 
motion of the machine, and, by another alteration of the feed 
plate, supplying the roots to one of the discs on the opposite 
side of the axle to that to which they were before delivered. 

Messrs. Garrett and Co., of Leiston, exhibited a traction 
engine and some portable engines, thrashing machines, and 
other implements, all of their usual make. Next to them 
came Mr. G. R. Cowen, of Nottingham, who showed at work 
three of Hall’s rotary engines, of which we published engrav- 
ings and a description on page 540fourlastnumber. One of 
these engines was of small size, and was run at a speed of 1800 
revolutions per mintue. Mr. Cowen also showed at work a 
well designed and finished horizontal engine, fitted with 
Cuthell’s expansion gear. This gear, which is regulated b 
the governor, acts exceedingly well, and we shall next wee 
publish an engraving of it. Mr. Henry Kinsey, of Notting- 
ham, exhibited a number of horizontal and vertical engines, 
these being all of his usual substantial design, and being fitted 
with the admirably simple high-speed governor, which we 
fully described on the occasion of the Smithfield Club Show 
at Christmas last. Amongst Mr. Kinsey’s exhibits we 
noticed a serviceable little engine of 3-horse power, which 
was marked for sale at the very low price of 25/. 

On the opposite side of the yard there was exhibited at work 
a very rough specimen of the Hugon gas engine, and close 
to it Messrs. Riches and Watts showed one of Edwards’s hot- 
air engines, which was engaged in driving a variety of imple- 
ments exhibited, including the ingenious “excelsior” grain 
separator of Mr. A. B. Childs. In this machine the grain, after 
passing over a series of riddles, is subjected to the action of a 
strong ajr current which passes upward and carries with it all 
lightand imperfect grains, smut balls, &c., which may be mixed 
with the good corn, leaving the latter to fall down to the 
point of discharge. The arrangement is very simple, and 
appears to answer its purpose perfectly. Next to these ma- 
chines was a very rough specimen of an 8-horse portable 
engine by Messrs. Brown and Lock, of Shrewsbury, and near 
it were a portable and a stationary engine, together with 
some implements by Mr. John M. Bloxam, of Gilmorton. 
The design of the small stationary engine exhibited by this 
maker was very neat and good. 

Mr.'W.R. Dell, exhibited a 4-horse vertical fixed engine and 
boiler, constructed by Mr. J. Jessop, of Leicester. oth the 
mm 4 and workmanship of this engine were exceedingly 
good. The boiler, also, was lagged, and the general finish was 
excellent. In another part of the yard Mr. Jessop exhibited at 
work a locomotive steam crane, constructed on the patent of 
Messrs. Appleby Brothers. This crane is capable of lifting 
6 tons, whilst the radius of the jib is 23 ft., and the whole of 
the movements, including the lifting, turning, and traversing, 
are effected by steam power. ‘The workmanship of this crane 
appeared to be thoroughly good throughout. 

fessrs. Wood, Cocksedge, and Warner, of Stowmarket, 
exhibited some vertical engines of rough design and work- 
manship. Some of the wearing surfaces of the engines made 
by this firm appear to be proportioned on peculiar principles. 
In the l-horse engi wn the crosshead has a bearing 
surface on the Po measuring about 8} in. by 1 in. ; 
and in the 2-horse engine it is very properly made larger, 
being about 5 in. by 1 in.; but in the 4-horse engine 
a sudden reduction of guiding surface is made, the 


Peta ten . bes ae away -_, and the gee 
i i rolonging it, passing it throu 
a heme buch absut "2 in. cS. the rod dient 1} £ 
in diameter where, it through the bush, the 
ing surface is thus but about 24 square inches: The 
boilers connected with the engines, we are noticing, have the 
longitudinal joints running continuously their whole length, 
a system of construction which is followed by a number of 
makers of small engines, but which is none the less objection- 
able on that account. . Simpson and Hutton, of 
Northampton, show an engine in which the cylinder is 
placed with its back end abutting against the steam dome, 
the consequence being that the piston packing cannot be got 
at without pling the ting-rod and taking down 
the front cover, guide bars, &., a somewhat awkward ar- 
rangement to say the least of it. In other respects the 
engine is a specimen of very fair design and workmanship. 

At the stand of the Reading Ironworks Company, 
there was a well finished 6-horse horizontal condensing 
engine, this being the only condensing engine at the show. 
The firm also exhibited a portable engine of their regular 
make, the “clipper” mowing machine—which was sent b 
them to the Smithfield Club Show last Christmas, and whic 
we described at the time; and also some thrashing machines 
and other implements. Close by, Messrs. Oldham and Booth, 
of Kingston-on-Hull, exhibited new forms of bone dust mills, 
and near them was a vertical engine by Messrs. J. W. Lee 
and Co., of Leicester, in which the cylinder was fixed to the 
boiler, and the crank shaft bearings to the bedplate on which 
the boiler rests, and as the connexion between the boiler and 
bedplate was weak, there was necessarily a good deal of un- 
desirable “ working” going on when the engine was a 
Messrs. Bonnall, Hempsted, and Co. showed a portab 
engine, in which a large steam chamber is formed on the top 
of the firebox easing, as in Hornsby’s engines. The c linder 
is placed in this chamber, but instead of extending through 
it, as in Messrs. Hornsby’s engines, it is merely introduced 
from the front side, and the piston packing is thus inacces- 
sible, except by taking down the guide bars, &c. 

Our notice of the Tlouster show has already extended to 
such a length that of many of the remaining exhibits we 
must make but brief notice, whilst of a very much larger 
number we cannot even make mention. Mr. Carr showed 
some examples of his admirable disintegrator, a machine 
which, although not new, well deserves notice wherever it 
appears. This machine is now largely used for breaking up 
and reducing to powder fire-clay, coals, limestones, and a 
variety of other materials of "gag or less hardness, and it 

y: 





performs its work admira Another very different 
machine, which we must notice here, is Foden’s reapin 

machine, which was exhibited by Messrs. Hancock aa 
Foden, of Sandbach, Cheshire. In this machine the cutters 
are mounted on an endless chain, the motion of which is re- 
versible so that it will cut the crop in whatever direction it 


may lay. The machine also has a double-fingered cutter bar, 
so that it will eut hackwards and forwards on the same side 
— the cutters on an endless 


of the crop. The plan of 
chain in this way appears a one, and we shall be glad 
to hear some particulars of the performance of the machine. 
Mr. E. Hayes, of Stoney Stratford, exhibited a well-designed 
and strongly built 10-horse portable engine, and also a set 
of ploughing tackle ; and Mr. Charles Harratt, of Notting- 
ham, showed a new cultivating implement, namely, a curious 
rotary spade. This steam spade, as it was called, was 
worked by a horizontal engine, which together with a 
vertical boiler was carried on a wrought-iron frame, the 
whole being mounted on four wheels. r. Crow also was 
there with his combined engine and thrashing machine, 
which was so freely criticised at Bury last year. The show 
also included a number of brick and tile making machines, 
which were subjected to trial last week. Of these machines, 
our space will not permit us to give any description here, and 
the same remark also applies to the other exhibits not 
already mentioned. 








GOVERNMENT AND THE TELEGRAPHS. 


In the House of Commons, on Tuesday night last, the 
Chancellor of the Exchequer, on moving the committal of 
the Electric Telegraphs Bill, explained at length what had 
been done before the committee. The opposition of the 
electric —— companies had been withdrawn on the 
agreement that they were to receive twenty years’ purchase, 
calculated on the present year’s profits. A similar arrange- 
ment had been made with the railway companies, who were 
to be compensated for their reversionary interests at the same 
rate, and for the cession of permanent way-leaves over their 
lines. The details of these arrangements—which he main- 
tained, if liberal, were fair—would have to be carried out by 
arbitration, and, therefore, it would be impossible to bring in 
the Money Bill until next session. The total sum n 
for the purchase and extensions was now estimated by Mr. 
Scudamore—and the soundness of his calculations were 
vouched for by Mr. Foster, of the Treasury—at 6,000,0007. 
This was a considerable increase on the original estimate, 
but Mr. Hunt, in explanation, pointed out that it included 
valuable ry not formerly touched, such as Reuter’s 
Company, and the perpetual way-leaves over the railways. 
It was based on the assumption that there would be 7,500,000 


messages annually, with a pro; ing increase of 10 per 
cent., and allowing for ineneeal engenets on one side, and 
savings in working on the other hand, it was reckoned that 
there would be a nett revenue of 358,000/. But Mr. Scuda- 
more had also made a minimum estimate, which, without 
allowing for increase of business, gave a revenue of 203,000/. 
A mean taken between the two would give 280,500/. a year, 
and this, at 34 per cent., would suffice to raise a capital sum 
of 8,000,0007. The transaction, therefore, was safe and 
profitable, and left the Post-office in command of a consider- 
able lus. Asa security that the Post-office would do the 
work well, and would take advantage of all improvements in 








telegraphy, the committee had determined to give it no legal 





monopoly. Mr. Hunt also “ 


introduced into the Bill; bee screen of messages 
making violation of secrecy a misde , and the 
ments for leasing the submarine lines. 
Committee had greatly modified some of the ori 
tions to the Bill and that, on the whole, it had shown the 
administrative difficulties in the transfer to be less than were 
anticipated. But Mr. Goschen sharply attacked the financial 
details of the scheme, spending some time in an elaborate 
criticism of it, to show that the Government had made an 
improvident in. By an examination of the companies’ 
accounts and of foreign telegraphic statistics, he gave very 
good reasons for doubting whether the x4 would 
amount to more than 6,000,000 a year, and in this way he 
picked a hole in Mr. Scudamore’s estimate of receipts to the 
amount of 100,000/. a year. On the other hand, he showed 
that the working expenses had been under estimated by 
50,0007, making together a deficit of 150,000/. a year, and as 
a general result in place of Mr. Scudamore’s figures, he cal- _ 
culated a maximum revenue of 230,0001. and a minimum of 
150,0002., the first of which barely sufficed to raise the neces- 
sary 6,000,000/. But without denying that the telegraphs 
would pay in the hands of the Post-office, Mr. Goschen main- 
tained that we had paid for them much more than they were 
worth. The value of the actual assets, in fact, was net more 
than 2,000,0007., so that 4,000,0007. was to be paid for oe 
will, compensations, and for the hurried manner in which the 
transaction was being completed. Though he recognised t 
impossibility of disturbing the bargain at this period of the 
Session, Mr. Goschen repeated that it was too favourable to 
the companies, as was shown by the rapid rise in the price of 
their shares, and the wonderful rapidity with which the rail- 
ways came into the terms; and in private commerce he 
asserted it was unprecedented to buy a business paying 10 
per cent. for 20 years’ purchase. The conditions would be a 
dangerous precedent for future transactions, and, without 
iving the Post-oflice a legal monopoly, he doubted whether 
oss to the Treasury would not be the result. From the 24th 
clause he anticipated that the new Parliament, when it was 
asked to the Money Bill, would have full power to re- 
pudiate fag tend ng and he pressed the Government to give 
some assurance to this effect. Mr. Leeman also canvassed 
Mr. Scudamore’s figures in a very hostile spirit, contending 
that nearer 10,000,002. than 6,000,0002. would be needed to 
carry out the plan. 

After some remarks from Mr. Karslake in support of the 

heme, Mr. Gladst expressed his readiness to forward 
the bill, not only because he held that the telegraph service 
might be greatly improved by transference to the Post 
Office, but because, until the inquiry contemplated was com- 

leted, the interests to be dealt with could not be fully 
nen, Mr. Goschen, he held, had shown very good 
grounds for believing that the best bargain had not been 
made, and that without giving the Post Office a monopoly 
the Exchequer would be a loser. It was only a sense of 

uity which could prevent the Government from ep ms | 
with the telegraph companies, and there was no groun 
therefore of a high pe 2 for “a” from ordinary 
— in dealing with them. Mr. Gladstone agreed 
entirely with Mr. Goschen that the new Parliament would 
not be in any way bound by this bill. 

Mr. Norwood and Mr. E. Potter, as members of the Select 
Committee, expressed complete confidence in Mr. Scuda- 
more’s figures, and in the certain success of the project, 
though Mr. Norwood admitted that the terms of the i 
were heavy. But the committee had no option at, the time 
of the year but to confirm them or throw out the bill. 

The only opponents of the bill on principle were Mr. 
Leveson-Gower, who objected to ina’ 








ugurating so great a 
change in our national habits without a fuller inquiry, and 
Mr. R. N. Phillips. Sir J. Gray supported the bill, and 
after some remarks from Alderman Lusk the House went 
into committee on it. 

On clause 4 Mr. Childers proposed an amendment re- 
ferring the whole pe of terms of purchase to arbitration, 
which the Chancellor of the Exchequer resisted, pointing out 
that the parties had complied with the first alternative of the 
Lands Clauses Consolidation Act by coming to an agreement, 
and had submitted it to Parliament. On the whole he held 
that a settled-bargain was safer than arbitration. Mr. Hunt 
took the opportunity of defending his arrangement against 
the criticisms of Mr. Goschen, and read a letter from a well- 
known firm of city capitalists (whom, however, he did not 
name), offering a guarantee of 4 per cent. on the sum to be 

i under the bill, on condition of receiving the nett 
profits from the working of the telegraphs for filteen years. 
‘The amendment was negatived without a division. 

On clause 15 Mr. Ayrton proposed an amendment fixing a 
six rate for the first thirty words of every message 
withi metropolitan district, but withdrew it in favour of 
a similar proposal from Mr. Watkin extended to all towns of 
over 30,000 oe On a division it was negatived by 
68 to 25.—Times. 








TeLeGRraPn Extension.—We understand that a survey- 
ing vessel has been despatched from Malta by direction of 
the Government, for the purpose of sounding the direct route 
between Malta and Alexandria, preparatory to the sub- 
mersion of the cable. now bei manufactured for the 
Anglo-Mediterranean Telegraph Company by the —— 
Construction and Maintenance Company at their works at 
Greenwich. A cable of about eleven miles in length is being 
made for the Isle of Man Comeanier the purpose of restor- 
ing the communication betw hiteh and the island. 
The cable will be composed of some of the old Hague cables 
purchased from the Electric and International Telegraph Com- 
par. The core of the proposed cable has been sunk in the 

orth Sea for several It is contemplated to lay a 
cable between in Scotland, and Norway. 
length of the cable will be about 300 miles. , 
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THE DEPOSIT OF NAPHTHALINE IN 
SERVICE PIPES AND MAINS* 
By Mz. James Suanpn, of Southampton. 

Mr. PRESIDENT AND GENTLEMEN,—No one that ever stood 
forward to address the members of this association needed 
your sympathy more than myself on this occasion, because I 
am about to bring before you a difficulty with which gas 
managers have to contend, without having the means of re- 
commending a remedy. I need not say to you that the 
collection of naphthaline in service pipes and mains is a ques- 
tion of the greatest importance, for I suppose there are no 
gasworks in the kingdom which are not troubled with it, 
except some few in the midland counties, where a different 
kind of coal is used. I said to my successor in the works 
from which I have just retired, “‘ Naphthaline—what will you 
do with that?” He said, “ You are going to London, and 
will there meet with some clever men; try and learn from 
them what ought to be done.” The thought struck me that 
instead of going to inquire individually of the members, I 
would bring the subject boldly before the association, without 
any apology for so thing, and ask you, gentlemen, to suggest 
a remedy, for which I assure you | shall be obliged. It will 
not, it is true, benefit me personally to know, for I have 
retired from active life, being within two years of eighty 
years of age; but if, by introducing the subject, I can elicit 
some information which will be useful tomy younger brethren, 
my object will be accomplished. I have been told that pass- 
ing the gas over a large surface of tar will prevent it. Ihave 
only heard of this recently, or else before I was out of 
practice I should have tried it. In a district where 1 was 
very much troubled with it I had the syphons filled with 
crude naphtha, and in some instances I found that was efficient, 
especially when they were near the premises where the ser- 
vice pipes were frequently choked. But if they were far 
from the premises it had no effect whatever. I conclude, 
therefore, it was because there was so small a surface of 
naphtha exposedtothe gas. I have a very strong opinion of 
the correctness of what has been told me, that by exposing 
the gas to a large surface of tar there <a | be. great 
benefit derived. The works with which I have recently been 
connected will, in the course of next winter, be second to none 
im excellence of arrangement; but still the naphthaline is a 
subject of great perplexity to them, and I do assure you that 
if some remedy can be suggested by the members of this 
association I shall be greatly delighted. With respect to the 
collection of naphthaline in the inlet of the gasholder, I always 
removed that by having a portable steam boiler drawn. up 
close to the inlet, and sending high pressure steam through 
it. It did not melt the naphthaline, because the steam got 
so reduced in pressure ; bit it divided it, and then, by pouring 
in a large quantity of hot water, we so loosened it that it was 
easily removed; but | want something to prevent its accumu- 
lating. Now, in Southampton, in one building—a large 
hotel—they cook by gas, and use a great deal of it, and I have 
always found that when there was a slackish draught and 
demand on the main during the daytime, the naphthaline 
accumulated much sooner than where such is not the case. 
In one instance, where there wasa large service pipe passing 
for some ten or fifteen yards across a cold area, which kept 
it at a very low temperature, they were continually troubled 
with a stoppage from this cause, and I was frequently having 
complaints that they could not get gas for use when — 
the dinner. To remedy the evil | beund the service roun 
with two or three thicknesses of list, and | was never troubled 
with naphthaline on those premises again. Now, we know 
very well that high heats conduce to its formation, and clay 
retorts are said to do so; but till very recently I used iron 
retorts exclusively, and yet | was exceedingly troubled with 
it; although | need not tell you we can use iron retorts of 
the same heat as clay. Some years ago | inquired of Mr. 
Lowe if he could suggest a remedy. “I wish | could,” he 
said ; “ I should be a clever fellow. We supply Buckingham 
Palace through two 4 in. service pipes ; one of those-is con- 
tinually becoming choked with naphthaline, while the other 
remains free. I cannot tell how it is; it is so arbitrary in its 
formation.” Now, | have heard of very large works in the 
midland counties, where they use the same kind of coal that 
others do who are so troubled with naphthaline, and yet they 
never have any. | think the reason is that they work at very 
low heats ; but I need not tell you, as practical men, that if 
you work at too low a heat the production is-very bad—you 
cannot get the quantity of gas out of the coal that you ought 
to get. 1 have no doubt there are gentlemen present who 
have had experience in reference to the deposit of naphtha- 
line in service pipes and mains, and who may be able to offer 
some suggestions for remedying the evil, which will be of 
practical enefit to their brother members. 

Discussion. 

Mr. Cathels said two years ago he was very much troubled 
with naphthaline, and found it necessary to plunge the inlets 
of the gasholders once a fortnight or three weeks, and the 
inlets and outlets of the station-meter were never thoroughly 
clear. A large number of services in the district also required 
to be blown out continually. During the last summer. his 
company constructed a condenser on the battery principle, 
and the difficulty which always presented itself to him in con- 
nexion with condensers of that description was the liability 
of the horizontal pipes to get choked up with tar to such an 
extent that, unless Sant g the cold months they were fre- 
quently steamed, the gas was prevented from passing. -A 
gentleman residing at Croydon recently called upon him and 
suggested a plan for getting rid of the naphthaline. He did 
not know that there was anything new’ in the plan, for Dr. 
Letheby told them the same thing two years ago; it was 
simply to keep the in combination with the tar and 
ammoniacal] liquor as } as ible—in fact, to eondense 
the gas in combination with the tar and ammoniacal liquor. 
Both having a strong affinity for the naphthaline, as it left 
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the gas it was deposited in the tar wells. Not being exactly 
in a position to do that, instead of steaming the condenser last 
winter, he allowed the tar to accumulate round the horizontal 
pipes, and the result was that though manufacturing 
under the same circumstances, with the same quality of coals, 
and the same heats as the winter before last, he had been 
entirely free from naphthaline. He was not under the 
necessity to plunge the gasholders once, and had no trouble 
either inside or outside the works, except now and then in 
the service-pipes, but even there not to one-hundredth part 
the same extent. Judging, therefore, from his own ex- 
perience, he had no hesitation in saying that this was a very 
feasible way of getting over the difficulty. In the outlets of 
his condensers there was an accumulation of a thick sub- 
stance, something like cream, and, to satisy himself that the 
condenser was really doing its work, he sent some of this 
stuff to Dr. Letheby, who assured him that it consisted of 
naphthaline held together by the tar. 

Mr. Sharp said the gentleman referred to by the last 
speaker was Mr. Thompson, of Clifton-road, Peckham, from 
whom his successor at the Southampton works had had a 
communication on the subject of getting rid of the naph- 
thaline. 

Mr. Paterson said he had not till recently felt the im- 
portance of this matter, not having had much experience of 
the difficulty referred to. But during the last few weeks 
there had been a considerable decrease of pressure on the 
mains of one of the districts supplied by this company, at 
some distance from Warrington. On examining into the 
cause, it was found that there was a considerable deposit of 
naphthaline in a pipe about a mile from the town, which 
deposit had taken place through a py 8 of spun-yard 
having been left in one of the joints of a 4-in. main, causin 
a great reduction in the pressure. He was not at all troubl 
with it on the works, but during last winter some of the 
public lamps were stopped up with it. This was got rid of b 
putting a drop of naphtha on the top of the burner, whi 
caused it to dissolve. He was quite ignorant of the causes 
which led to the formation of naphthaline, but thought it 
was probably, as Mr. Sharp suggested, from the employment 
of too high heats. In his works he used 30 per cent. of 
eannel, but even that had not sufficient solvent power to 
prevent the formation of naphthaline. 

Mr. Sharp, in reply to an inquiry, said it was col meee 
that cannel had been used in the Southampton works. ‘That 
had been on account. of the fixing of clay retorts, He was in 
connexion with those works for twenty years, and never used 
cannel. He employed iron retorts, and when these were new 
he got 9300 cubic feet of gas per ton of coal. ‘Ihe heat 
required for iron retorts was not nearly so high as for clay. 
He believed that low heats would tend to diminish the liability 
to the subsequent formation of naphthaline, but then the 
quantity of gas could not be obtained. 

Mr. G. Livesey said when his father first went to the 
South Metropolitan Gas Company, the Mr. Thompson who 
had been referred to was the foreman of the works, and, 
therefore, he was a man of some experience. He had for 
many years advocated the system of allowing the tar to flow 
with the gas.as far as possible—in fact, till the gas was tho- 
roughly condensed. In his (Mr. Livesey’s) works they had 
always used horizontal condensers, and for many years they 
were not troubled with naphthaline to an inconvenient 
extent; recently, however, they had had more than was 
desirable, and he attributed this to the fact that with a larger 
make of gas they had the same pipes, so that it had to flow 
much quicker from the hydraulic main through the condenser 
than it formerly did, and there was not sufficient time for the 
removal of impurities. He was now putting up additional 
mains in the retort-house, so as to make the gas travel about 
double the distance it had hitherto done. In this way he 
hoped they would be restored to the state they were formerly 
in. It did not do to condense too rapidly. He was once told 
that.gas could not be condensed too much. He tried an 
experiment in that direction, and found in less than a fort- 
night that the mains about the purifier were completely filled 
with naphbthaline, the fact being that the tar and liquor were 


entirely removed from the gas in the first two or three Jengths | STP 


of pipe, and had not. been kept in contact sufficiently long to 
deposit this troublesome substance. Since then he had 
adopted the plan of condensing as slowly as possible, and of 
allowing the tar and liquor to flow along with it as far as 
practicable. He believed that Mr. ‘Thompson was among the 
aa to state that this was the right way to get rid of naph- 
thaline. 

Mr. Young said he had just the same experience at the 
Stoke works that Mr. Livesey had spoken of; and, on making 
such an alteration as had been suggoeted, and separating 
nothing till the gas reached the first leg of the condenser, he 
now never found a particle of naphthaline in any direction. 
His make was from 230,000 to 250,000 in the winter time. 

Mr. Annan said some years ago he was much troubled with 
naphthaline in.a 14#in. inlet to'a gasholder, but, on adopting 
the plan suggested, he had never been troubled with it since. 

Mr. Garnett said that if the epg for manufacturing 
gas was sufficiently capacious, and the gas was allowed to 
pass slowly.with the tar and ammoniacal liquor, and was 
afterwards well scrubbed with the liquor, there was little or 
no danger of deposit of maphthaline. For getting rid of it 
in the inlet of a gasholder, provided-it was on the outside of 
the tank, he suggested that. the flange on the top should be 
removed, two sheet-iron discs somewhat smaller than the 
barrel of the pipe cut out, an inch pipe screwed into the 
so as to make a piston, and then five or six of the men set on 
te pump it out, which could be done in half an hour. He 
believ: 
rubbish. 

Mr. Fraser said he had used iron retorts with low heats, 
and had never been troubled with naphthaline. J 

Mr. Methven worked with clay retorts at high heats; his 
condensers were vertical, and he knew nothing about naph- 
thaline on the works, though he had met with it in the 
—r cold nights. He used Pelaw Main coal, and no 
eanne 


back | two parties'which have been! 


that the use of steam and hot water was thorough be 


Mr. G. Anderson said he had had 
neplngrs and & jsaties’ of ¢ 
that of it were pefliaps two or 
those causes was purely mechanical. _ knew 
where thaline was found in the inlet of one Ider, 
and not in any of the others; in the inlet of one station- 
meter, and not in that of the other, with the same gas going 
rg thee hit a Bo gin wags eayanen 

ly one gasholder where was 
troubled with it he f 


looking down it, thet naphthalans roles pote a 
i it, ne i orm exact! 
at the fnvel of the water outside the 4 


ipe, where it formed a 
eomplete ring at a distance of 10 ft. 
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.He had had ser- 
vices with naphthaline in them at one time; but when care- 
fully lifted to examine the condition under which it was 
formed, it was only found at one of the collars where the 
thread had been ro’ into the pipe and caused a project- 
ing surface. With to condensing slowly, he quite 

in the observations which had been made, as also in 
the remarks about the propriety of allowing the gas to flow 
in combination with the tar ammoniacal liquor as far as 
possible, and washing with the liquor. With reference to 
steaming the mains being useless, he remarked that on one 
oceasion he had a main pipe, which gave him some trouble, 
and which was steamed with water almost every month. It 
oceurred to him that this itself might be the cause of the 
deposit of so much naphthaline, as, on examining the pipe, 
he aes * unt 7% as — = = mould. - 
i eo the vapour of naphtha, using for the purpose 
the Tittle tank of one ory Walker’s portable botlers. Shemncur 
entered the pipe very rapidly, and was pumped out and used 
over and over again. He had not had to steam that main since. 
With mains having a highly smooth surface, well constructed 
works, provision against sudden transition of temperature, 
Le Apna. a constant nice flow of gas, not too rapid, and 
with gas of 14-candle illuminating power, there was not 
much tear of the deposit of naphthaline. 

The President said his experience, to a considerable extent, 
confirmed the theories advanced on both sides. No doubt, as 
with regard to the deposit of carbon in retorts, in this case, 
too, prevention was better than cure, and it would be wiser 
to direct attention to prevent the formation of naphthaline 
than to contrive means for getting rid of it after it was 
formed. Mr. Sharp spoke of a case in which a little crude 
naphtha had been employed at the burners. If, instead of 
erude naphtha, highly rectified naphtha, which would 
vaporise at 75° or 80° of temperature, had been placed in the 
syphon, in the current of the gas before coming to the spot 
where the obstruction took place, it would have been more 
efficacious. In many cases in which he had been concerned, 
he had observed the beneficial effect of allowing the gas to 
remain as long as possible in combination with the tar and 
ammoniacal liquor, and causing it to flow as slowly as 


possible. 





NOTES FROM INDIA. 


Bengal.—At the last meeting of the Agricultural and Hor- 
ticultural Society of India, the a of tube wells was dis- 
cussed. A letter from the ident was read, stating his 
opinion that, by the introduction of these tubes, much of the 
effects of the high temperature during the hot season in 
India might be obviated, and that crops and plants which 
cannot be reared at i might possibly be grown. By 
sinking well tubes through the beds of dry tanks, a supply 
of water might be obtained, with incal le benefit to gar- 
den and orchards. The matter has been brought to the 
notice of the justices of Calcutta. The committee resolved 
that three of these tube wells should be ordwred, and that the 
secretary should at once communicate with Dr. Forbes 
Watson on the subject. 

Sir. Stafford Northvote has declined to guarantee the ex- 
tension of the Eastern Bengal Railway to the foot of the 
Hills till the subject be further reported on. 

It is reported that the present unsatisfactory state of tele- 

hic communication between Bombay Kurrachee is 
not likely to be of long duration. The single wire between 
Hyderabad and Deesa iis being doubled, and will shortly be 
completed. What has always been the weak link in the 
Kurrachee line, the portion ‘across the Run of Kutch, which 
was liable to.\be submerged during the monsoon season, will 
be immediately aHandoned. 
ine echedink oor a he “et BO yond Tighty yards of 

g, extending over a length ighty y 0 
the railway leading to the jetties has been carried away, and 
the railway jetty is se from the river bank by some 
80 ft. to 40 ft. of water, and seems to be fast breaking up. 
North-Western Provinces and jab.—The water spans 
of the railway bridge over the Jumna, between Seharunpore 
and Umballa, have just been completed, in the nick of time, 
before the commencement ofthe floods. If this had not 
happened, it is most probable that a season’s Ape 
have taken pom in opening that section of the Delhi Rail- 
way. er important ihe bridge over the river 
Spadga tS seo.in's, veer G state: Too much praise 
cannot be given to Mr. ier and his staff-for their un- 
ceasing efforts in carrying out these most important engineer- 


Noe a : 

t-is satisfactory to be able to report that the Attock 

tunnel under the Indus has so far proved successful that the 
boding beneath the river, from 

Wycaite suies, mos on the 200ret jay last, and the drift has 

now 


—The Mazagon Land and Reclamation 
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a new ony erm formed with a capital of 820,0002., divided 
into 1600 fully paid up shares of 200}. each. 

The Times of India says, just now, when the annual gift of 
heaven is being flung so lavishly over ghaut and rhind, and 


filling every nullah and ravine, is the time to draw attention 
to the incomputable waste which on year by year 
through large portions of the Indian continent. Every 
visitor to Matheran, during tlie, pat month of ay is 
familiar enough with the arid @ appearance of the 
_Konkam on every side. - This is not the result of 
Adam’s curse, but of the mdolence, i 

the shortsightedness of that. game 










There are, by means of emb nkmenit and irrigation bunds in 
the Northern Konkan, an water, eonse! ancy of various 
kinds in the Southern Konktanpample opportunities to turn 
to fruitful account any of our capitabwhich Bombay can or 
will invest on so prosaic a putsust, as/agriculture. is may 
be done either by individuals: ap associations, and when 


taken of the rajah’s 
ue regulations to pre- 


26 states that Colonel 
uses for the coast of 
, and is now, after so many 


+ 2. aa Fn —_ the 

posed lighthouse on t * sands e rf 
jouaiead : ee further operatiqns will, it is believed, be 
stayed till the violence of the; vest monsoon has passed 
over. i Leo) 

China.—Gold diggings have iscovered about 15 miles 
from Chefoo. The ore lay wi im. of the surface, but the 
yield was scanty, as the natij not dare to employ pumip- 
ing machines. is DoD} ;, ST 


DUNBAR AND WOODFORDIS STEAM NAVVY. 


pid pian 
We give on the next paghan Wing of a well-designed 
steam-excavating maching} ‘has recently been intro- 
duced by Messrs. Dunbar antl W6 . Steam excavators 


of a somewhat similar character: have’ long successfull 
used in America; but in @outifry it has been the prac- 
tice to construct the frames of éweHmachines of timber, the 
consequence being that the lt fy a being so neat in 
appearance, or so well calculates to ' tand heavy work as 
t which forms the subject Radtrenee notice. There 

, gement and detail 

hines, which will 


be recognised by thosé'eénVersanit withthe latter. 
y traced out by an 


The action of the: ‘tan be readily 
inspection of the ° The: 
cavation is performéd de atta 


the radius of whiehitam be” 


properly set about, and all de 
interests, there is nothing in’ the: 
vent these advantages being 
Burmah.—The Rangoon, 
Fraser’s admirable system 
British Burmah is fast pro; 
years, on its way to ulti 
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ag required. Thé ised : i back b chains 
attac to it, its ’ ing governed yy radial arm 
jib t© which sthe arm is jointed. 






; ition. 
is fixed toa pair of strong plate iron frames, which 








‘theit- turn, fixed to the which earries the 
giind boiler. » The whole of thé movements: of” the 
me qrm can eo d, by steam p ’ La 
































ie Etis charge 


Mepetor | itself, But this will depend up 


the bursting or splitting force is invariably greatest in 
quick burning powders, i.¢., in those co which 
;| produce relatively the /argest volume;of gas in the 


Y| find the ashes of. burnt paper, and double the weight 


ard | direct mechanical effects’ ta them 


"| French engineer, Belidon, imagined that a charge to 


| above the.amount ‘required to burst the box or other 


;| the useful'portion of the charge will oftentimes be in- 


| the action of the powder for a long enough time, and 
®/ even that the amount thus gained may sometimes ex- 


A FEW NOTES. ON GUNPOWDER. 


Ir is now pretty generally admitted by practical 
men—although from fanciful notions of ing in- 
creased security against accident, and other like notions, 


the rule is in practice often ignored—that s/ow powders, 
i.e., those which produce the greatest quantity of heat 
in a given time, are most powerful in shattering,avhile 


shortest time. al 

Keeping this axiom in view; the following notes, 
which have for the most part been extracted from a Con- 
tinental military work just published,*and which thro 
some light on the different empirical: methods-whie 
have at various times been suggested for auga 
the effects of charges of the appear iutel 
and sufficiently conclusive. oa | 

First, we have to notice the practice of me 
inert matters, such as sand, sawdust, resin, &c., wi 
charges of powder. This is by no means a novelty, as 
it has been more than once stated to be. In “Le 
Grand Art de |’Artillerie,” we find a reference to the 
writings of Siemienowicz (1651), in which the use of 
“* poudres muettes,” or “* soureles” (dumb or deaf pow- 
ders) is described. He remarks that these mixtures, 
to which such wonderful “properties were then attri- 
buted, in his opinion have simply the effect of _dimi- 
nishing the noise and shock of the explosion, and 
making the powder burn more slowly—the latter, one 
would have thought, no great desideratum two hutt 
dred years ago. e 
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Amongst the receipts he gives; we 


of the charge of fine bran, recommended for the purpose. 
The practice—wood shavings, sawdust, 6," bein 
substituted for the ashes and bran—was4 Eoduced 


tury. It was essayed by Thurnagel i Germany, and 
Thomeesin in France, in eac a ood aata 
it was said. It was afterwérdg warmly advocated by 
M. Leblane (who inventéd’a theory to justify the 
results) in France,“and Colonel Firzoo in Russia. On 
the other hand, ‘great doubts were ‘thréwu'n the ad- 
vantages of the proceeding by Sit John Burgoyne; 
and by Thurnagel fi atter"a second course of ex- 
periments, It would appear that these mixtures have 
simply the effect of rendering the powder s/omer.in-its 
action. Beyond certain limits—as'the experiments of 
Dr. Gale have shown—they rénder it inexplosive alto- 


gether. 3 mar rh Ae. 

They may no doubt be sea pn nae used . in 
certain cases where for a specific. object-1t may be 
desired to render the charge less sudden ‘in its actioi; 


but tligre appears to. be up for, assigning any 


from Brazil at the commencement i esént cen- 


The next point we. have to consider is the effect of 
the cartridge case or other enyelope-upon the charge. 
This has also been long amoot point. The famous 


produce a given effect should be calculated over and 


material enclosing the charge. Many succeeding en- 
gineers have embraced this view, while others have 
combated it ; and a good deal of undue stress appears 
to have been often laid upon the results of particular 
paper 

n every charge a certain quantity—often, no 
doubt, an ae | small one—escapes without pro- 
ducing any useful effect. Representing the total 
by C, we may denote its component portions 
by C’=the useful portion, ©''=the remainder, or 
surcharge; the=proportion’ between them will then 


appear a8, Now, it cau be easily conceived that 
creased if the envelope be’sufficiehtly strong to retard 


in bursting the envelope 
on the character of the 
53a “y 


«& 


ceed the force ex 


powder used, the manner it 
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mmodation is stated to be 











ght as to be commonly en for eight or 





+} envelope.to facilitate the ign 
pp allowing of a freer 


4 hitherto-reeotded with sufficient minuteness in com- 


». That a very slight envelo 
erly | by the result of an experiment made some forty years 
in | since by the French General Pelletier. Fiftgen kilo- 


itis ted, the 
mt pice in the 
ie; porder by 





’ 
Sy 


grains 
numerous other collateral details which have not been 


paring the results ofthese experiments. 
suffices in some cases to 
afluence'the éffect of a charge of powder is proved 










fhyannah, about 900 miles distant, which, although 
rs) general route of the West India trade, is 

ce, and the proposal at Jamaica is 

upon Edwin Clarke’s hydraulic lift system, which has long 
been in successful operation on the Thames. 


\baril foudroyant;. 
} walls, &., and ‘aint 


grammes of powder were placed upon a table and 
ignited. , ‘The gaseous products expanded freely in the 
surrounding air, and a very slight indentation of the 
table and a loud report were the only results. The 
same quantity of powder was again laid on the table, 
and covered over with a thin sheet of letter paper. 
The charge was ignited and the table was blown to 
pieces. “Ties the effect ‘was, of course, due to the 












atmospheric _pressure“aéting on the surface of the 
paper, atid preventing toa. certain extent the expan- 
sion of the gas. In’ it would seem that to 
produce any appreci effect, the envelope must be 
excessively strong, asim tiie: case of shells. The 
Austrian Engineer jomappear to have adopted 


this view of the case for We are told they have re- 
commended tie ¢miplgyment for field service, of a 










to have produced the total de- 
ult.of masonry 3 ft. in thickness. 
selity day, when gunpowder appears 


likely tort d (in @ngineering operations at 
least) “by pounds far more sudden in their 
modg,pf ac is possible that a more careful 
study-ef the ep question may lead to valuable 
suggestion Mii! (e 25in +? 

©The last po iavé'to notice is the effect of a 
Vacant space & powder ina mine. ‘This plan 


was doubtless ‘ by the occurrence of 
accidents in fiftarmis, from léaving a vacant space be- 
twikt the powder and ball, accidents which, by the 
way, must have been far more vent in older days 
than’ at préfent, owing to the rapid fouling of the 
bore produggd by the inferior powders*then in use. 

Like every other expedient not adinitting of easy 
explanatigg the suggestion met with maily warm sup- 
porters. % 

\ Mr. Deyille was satisfied that a box having double 
tlié*eubi¢ /contents of a given charge would triple the 
effect of the’ latter... Belider and Geuss both advo- 
eatedits sdoption...-Murescet conducted a series of 
experimen iy ieee in 1800, which were supposed 
to h roved tliat ‘a.vacant space above the powder 
of prs ed T-times its volume, would give a notable in- 
crease of eflect'to the charge. Experiments at Metz 
threw-doubts'on these results however. 

Chasseloug de Lobat decided that a vacant space 
equal to twelve times the contents of the charge gave 
results. Baron von Humboldt is said to have 
introduced ‘the method in the Hartz mines, in 1807, 
with highly beneficial results. On the other hand 
similar attempts at economising powder—then fetch- 
ing. an enormous price—made in the Freyberg by 
Hausman the following year, led to no results. 
Roguet asserted in 1823 that a vacant space equal in 
capacity to the charge permitted the latter to be re- 
duced by 4rd. The Russian engineer, Firzoo, recom- 
mended its adoptiou—the space, however, in no case 
to exceed ten times the capacity of the charge. The 
experiments since made by the Belgian engineers at 
Bapaume fend to prove that the existeuce of a vacant 
space above the charge is objectionable, and Sir John 
Burgoyne, after long experience in blasting and 
quarrying, has decided against it. 
The conclusion to be formed from these conflicting 
opinions would appear to be that the only effects of a 
vacant space thus left in juxtaposition with a charge 
of powder are that the gases evolved by the explosion, 
as they fill the space, absorb a portion of the heat 
produced, and thus reduce the temperature ; and that 
the grains of powder having more room to move, 
permit the flames to pass through them more readily, 
and thus tle rate of combustion is accelerated. In 
other words, the action of the powder becomes 
uicker, the temperature is lowered, the rate of com- 
Salen is increased, and the shattering effects of the 
charge are reduced. 








Locomorrve Borrzr Expiostoy.—On Tuesday morning 
last the boiler of the engine attached to the 11.30 train from 


and | Limerick to Cork burst within two miles of Croom, and is re- 


ported to have killed E, 
of the line, and Ryan, 
his legs cut off. 


, the driver, Fagan, the overlooker 
fireman. Moroney, the guard, had 





* The writer is here reminded of the objections which exist 

among practical miners to the employment of cartridges in 

any shape. These objections, which are, no doubt, well 

founded, have arisen from another cause, viz., powder placed 

in cartridges at the bottom of a blast hole can never be as 

effectually ignited by-the methods ordinarily employed, as if 
in the hole loose. 





* Htudes sur les Mines Militaires. 1868. Brussels. 
Murguarder. 
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DUNBAR AND WOODFORD’S STEAM NAVVY. 
(For Description, see the preceding Page.) 
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oa pe pr of ENGINEERING exceeds that, 

ectively, of all the other weekly rer ing and me- 
chanical journals, of the same or a htyher price, now pub- 
lished in London, and it is constantly and rapidly 
increasing. 


In consequence of the large amount of space devoted 
to the report of the Agricultural Society’s Meeting at 
Leicester, we have been compelled to include a portion of 
our outside sheet in the body of the paper, and to post- 
pone the publication of a corresponding number of adver- 
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THE LEICESTER SHOW. 


Acricunture, in the broadest and most varied 
sense of the term, is more and more rapidly becoming 
a great branch of practical chemistry and practical 
mechanics. The sound and suggestive motto of 
the Royal Agricultural Society, ‘Practice with 
Science,” now fairly refers to a new and vastly im- 
proved practice, united with a higher degree of science 
than possibly those who originally adopted this legend 
ever contemplated. And it is due to the society to 
own that its admirable system of provincial shows, its 
organised competitions, and the occasional reports of 
its committees have rendered services beyond all esti- 
mation to the great interest which it so nobly repre- 
sents. Numbering nearly 6000 members, including 
as they do the aristocracy of agriculture, and what 
may be termed its genius and its executive, this great 
and wide-spread body constitutes one of the most 
powerful eee of improvement, in its special sphere, 
to be found in’the whabs world. | 

The show this year has been one of the finest and 
most successful yet held, and the competition of steam 
cultivating implements has been by far the most im- 
portant of any of the competitive trials yet conducted 
at the society’s meetings. - Even those who -can re- 
member the original steam plough exhibited by Mr. 
Fowler, twelve years ag, at Chester, can hardly realise 
the vast progress which the new mode of cultivation, 
then so little believed in, and, ‘indeed, so much ridi- 
euled, has since made. Already there are self-pro- 

lling ploughing engines which, although nearly as 

eavy as railway engines, are nevertheless perfectly 
manageable upon almost every possible description of 
ground, engines working with steam of 1301b. up to 
from 60 to 100 actual horse power, and of taking 
eight-furrowed ploughs, or 15 ft. cultivators, at the 
rate of four miles an hour. ing, draini 
soiling, cultivating, harrowing, and seed dri 
all now performed by steam, at a cost much below 
that attending the use of horse power, as both the ex- 





haustive report of the committee of the Royal Agri- 
cultural Society and the rapidly extending use of steam 
rigs awe eer abundantly show. ‘This machinery, 
too, although it is every way likely that it will be still 
farther and perhaps greatly improved, is of a high 
order of engineering merit, and there is, indeed, much 
in what the makers of ploughing and traction engines 
say to the builders of railway locomotives: “It is no- 
“thing to make a locomotive, to run on a strong, 
“ fixed, and practically level line; try a field engine, 
“ and you will need all your wits to help you.” These 
field engines will literally go anywhere, over rough 
stones, and through mire, and shifting sand, and, 
where the ground is better, up 1 in 6 and down again, 
or sidelong, in other places, over obstacles as high as 
the wheel bosses, and, indeed, where horses would 
stick helplessly fast, or helplessly break down alto- 
gether. The best field engines have steel boilers, cast- 
steel brackets and spur gearing, Bessemer steel shafts 
and driving wheels, and steel shafts throughout. In 
their constructive details they are equal, if not su- 
perior, to the best iocomotive work, and yet they are 
supplied at prices at which farmers and ploughing con- 
tractors can afford to buy them, Made to work at 
130 1b. pressure, and to exert a draught, on the rope, 
as great as 3 tons at a speed of 4 miles an hour—an 
effective work of more than 70 horse power, exclusive 
of that expended in friction—the engines have been 
strengthened and so proportioned, after long expe- 
rience, that every part is now stronger than the utmost. 
steam pressure on the pistons, and breakages seldom 
or never occur. We are referring more especially to 
the admirable engines of Messrs. John Fowler and Co., 
and these, constructed for ploughing, necessarily’con- 
tain more parts, and a greater variety of mechanical 
movements, than the equally strong and manageable 
engines made for road traction purposes and for driv- 
ing machinery by a belt, as so nearly perfected by 
Messrs. Aveling and Porter. These firms, respec- 
tively, have done as much for engines of the classes in 

uestion as Penn, Maudslh , and Napier have done 
or the marine engine, or Roberts, Platt, and Harrison 
for textile machinery. Of the two John Fowler, work- 
ing in an unexplored field of engineering, and against 
a strong belief in the impracticablity of steam culti- 
bee machinery, or, at any rate, in the absence of any 
possible economy in its application, has certainly at- 
tained the greater triumph, and no right-minded and 
well-informed landlord or farmer in land could 
have failed to experience emotions of pride when be- 
holding the magnificent display of Fowler’s machinery 
at Leicester, and the handsome prizes which it had 
gained, including a splendid goblet and accompanyin 
cups entrusted by the Viceroy of Egypt to the Roy: 
Agriciitural Society to be awarded to the best system 
of steam cultivation, his Highness the Viceroy being 
himself the largest employer of steam cultivating ma- 
chinery in the whole world, his plaut- numbering, we 
believe, about 240 sets of engines and tackle. 

Other makers have adapted steam cultivating imple- 
ments to the ordinary portable engines now so largely 
used. Smith, of Woolston, did this several years ago, 
and with considerable success, and subsequently Mr. 
Hayes, of Stoney Stratford, and Messrs. J. and F. 
Howard, of Bedford, have extended the application of 
portable engines to the purposes of cultivation by 
means of their well-known -windlasses. Messrs. 
Howards have also adopted self-propelling engines 
working along the headlands, and, although they did 
not employ that system of working in the trials, at 
Leicester they have attained very good results from it, 
both on their own large farms near Bedford, and upon 
those of many purchasers of their tackle. 

While it is now certain that steam cultivation will 
be enormously extended, not only throughout Great 
Britain, but in all parts of the world where agriculture 
is practised with .a regard to profit, it cannot yet be 
foreseen to what extent it will increase the productive 
power of the soil. But that it will increase it toa 
very sensible extent, there can be no doubt whatever. 
All gardening, indeed all tilth, is but the genialisation 
of the soil, and nothing can so deeply, thoroughly, 
and cheaply genialise it as steam cultivation. It is not 
alorie the power of steam to tear deep down into the 
subsoil; but there is as much also in the speed at 
which steam can do this, and the speed of the im 
ment is a good measure of its power of disin tion. 
It is disintegration, uniform and deep, that is required ; 
and whoever has seen Mr. Carr’s remarkable machine, 
the “ disintegra' ing clay, superphosphates, 


tor,” 
and even moderately hard limestones into powder, 
merely by striking those su by the bars of 

apidly revolving cages, can form some notion of the 
ya between a horse ploagh, turning a mo 
furrow at the rate of a mile and a half an hour, a 








steam-driven implement working at four miles, the 


disintegrating power as the squares of the 
sped, or an If to or as 2} to 1h or dn teed 1 
to 7. It is this tremendous power of disin i 


which enables the steam plough so thoroughly to la 

oretle — riley ae eg and to pir att § it into 
a highly absor and yet retentive, spongey, garden- 
bed, never flooding in sain and yet pan a id a vast 
volume of moisture in droughts. This sponginess 
gives free scope for the minute ramification of the 
rootlets of the grain or other crops, and for the access 
of the manure and other organic constituents to them, 
and this means simply more food and a better harvest, 

In traction engines Mr, Aveling’s success has been 
hardly less remarkable than Messrs. Fowler’s. Be- 
ginning about seven or eight years ago, new to the 
“craft” of mechanical engineering, he at once struck 
out a new type of engine, which, for simplicity, 
strength, and perfect bility had never been 
approached, and of these 53 firm has since made 
nearly 350. They will go anywhere where it could be 
wished to send anything on wheels; they have made 
journeys of hundreds of miles through almost every 
part of England, and they are equally applicable to 
the ordinary work of portable engines, such as driving 
barn machiney. Even engineers have had occasion to 
wonder at the perfect manner in which, controlled by 
an ordinary farm labourer or by a lad, they go over 
any ground, turn within their own length, back, stop, 
start, or otherwise work with the obedience of the 
most docile horse; while to the uninstructed agricul- 
tural mind of the “shires ” such performances have 
appeared little short of the miraculous. The traction 
engine works at Rochester have rapidly grown from a 
little obscure concern in 1860, to a fine, large esta- 
blishment in 1868, now employing several hundred 
men, and stocked with machinery of the class to be 
seen in the best railway and locomotive workshops. 
Of the tractive capabilities and working economy of 
Aveling and Porter’s engines, we lately gave the fullest 
evidence in the carefully anal tical report of the 
director and sous-director of the French Conserva- 
toire des Arts et Metiers, the world-renowned General 
Arthur Morin and M. Tresca. 

Another branch of engineering connected with agri- 
culture, one possibly of Ties professional interest, but 
the development of which has attained to a far greater 
magnitude than that of either ploughing or road 
traction engineering, is that of portable engine @ or. 
This has become one of the most remarkable 
modern ‘industries, employing, as it now does, mati 
thousands of men and a very large amount of capital. 
It is hardly more than twenty years since the manu- 
facture of portable engines, on a commercial scale, 
was first begun by Clayton and Shuttleworth at Lin- 
coln, Since that time they (since associated with 
another partner) have turned out upwards of 8500 
steam engines, and they are now making portable and 
fixed engines (but few of the latter) at the rate of 
twenty a week, the number made in March, April, 
and May of this year being no less that 263. ‘This 
“ make” of engines is so widely known, not only over 
all England, but throughout Aa that it is hediy 
necessary to say that, so far from being cheaply made, 
it compares well with the best class of work known 
to locomotive engineers—the very highest and most 
Whitworthian known in steam-engine practice—and 
that they have proved themselves, under the tests of 
the Royal Agricultural Society’s engineers, to work as 
economically of fuel as many of the best engines of 
the long celebrated Cornish type, albeit that it is out 
of the question to expect a slow rate of combustion 
in the furnaces of portable engines, or to provide 
them with condensers and air pumps. ‘These engines 
are made, hundreds together (although many diverse 
sizes and patterns are produced), with the closest sub- 
division of labour, and with the aid of the best special 
tools and mechanical appliances, known in the con- 
struction of this and kindred classes of machinery. 
The makers are thus enabled, not only to control the 
prices of farm engines, lowering them whenever they 
choose, and against the hopeless protests of rival en- 

ineers, but we hlieve they profess also to supply 

eavier and better made engines than certain other 
makers of repute; and although there are many who 
are but little behind, there are others, possibly even 
better known, who make up the nominal power of 
their engines by means of large cylinders only, their 
weights being hardly, if at all, more for an eight horse 
engine than are given at. the great Stamp End works 
for a six horse. 

There were no trials, this year, of steam engines, 
but Clayton, Shuttleworth, and Co. exhibited the 
fixed engine which took the highest prize, last year, at 
Bury St. Edmunds, consuming but 4.44 lb. of coal per 
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dynametrical horse power per hour, under the most 
unfavourable condition of working only to its 
“nominal” power of ten horses for a single 10 in. 
cylinder. The workmanship of this engine is equal 
to anything to. which the marine engineering of 
Messrs. John Penn and Son has accustomed us. 

The portable engine trade, already enormous, has 
greatly increased during the last two years—a circum- 
stance only to be accounted for by the high price of 
wheat. rdly one of the many firms engaged in it 
ten or even five years ago but what is in it yet, and 
new makers are constantly appearing. Nearly all 
these firms, old and new, were exhibitors at Leicester, 
more than one hundred steam engines having been 
shown. Of the older firms, Messrs. Ransomes and 
Sims, the Reading Ironworks Company, and Messrs. 
Tuxfords have long stood nearest to Messrs. Clayton, 
Shuttleworth, and Co. in the dynametrical trials for 
economy of fuel, engines of somewhat special struc- 
ture being sent for these trials. Last year, at Bury 
St. Edmunds, Ransomes and Sims and the Reading 
Ironworks attained excellent results; but of the 
ordinary “non-racing” or commercial type of engines 
that of Brown and May, of Devizes, did the best, as 
it had done also at previous shows. Their engines are 
well made, as we have had abundant opportunity of 
satisfying ourselves in the factory at Devizes, while 
their long tubes, long connecting-rod, and simple and 
effective feed water heater give them an economical 
advantage over engines of different construction. In 
respect of workmanship, the engines, in addition to 
those already named, of Ruston, Proctor, and Co.,of Lin. 
coln, William Marshall, Sons, and Co., of Gainsborough, 
and E. R. and F. Turner, of Ipswich, are of a high 
class of materials and finish. Robey and Co. ex- 
hibited a ‘very handsome portable engine, shown, last 
year, at the Paris Exhibition. Allchin’s engine, called 
a “mild steel portable engine,” has a steel boiler, and 
is mounted on springs. 

By far the larger number of engines shown had 
single cylinders, where a few years ago the favourite 
type had double cylinders. There were a series of 
careful trials of brick and tile making machinery, but 
none of the principal makers—such as Messrs, Clay; 
ton and Co., of London, and Porter, of Carlisle— 
were exhibitors. 

A most interesting and important class of crushing 
and disintegrating machinery, hy no means new, yet 
not at all widely known, was shown. This included 
the admirable stone and ore breaking machine (Blake’s 

atent) as made by Mr. Henry R. Marsden, of the 

ho Foundry, Leeds, and the disintegrator of Mr, 
Thomas Carr, of Montpelier, Bristol. The first 
named is the most powerful, simple, and effective 
machine ever contrived for crushing hard materials, 
such as stones for road metalling, ironstone, limestone 
for flax, &c., while the disintegrator possesses the 
same qualities in an especial degree when worked upon 
softer or more friable matters, such as tenacious clay, 
superphosphates, &c. 








THE GOVERNMENT AND THE MALTA 
AND ALEXANDRIA TELEGRAPH, 
In our number of January the 11th, 1867, we called 

attention to the Malta and Alexandria Telegraph. 

We pointed out that a single cable, with a scanty 

sheathing of iron, and unprotected even by galvanis- 

ing, had been—contrary to all experience gained on the 
subject—laid on this line instead of the strong 
duplicate cables advocated by the engineer who first 
brought this route prominently before Government. 
We alluded to the increasing interruptions in the line 
resulting from thus setting at defiance the opinions 
of all who could speak with authority on the subject 
of the maintainance of submarine ils and we com- 
mented on the extraordinary step the Government had 
taken in leaving the working of the line to a private 
firm, when they could, by taking the trouble to engage 

a superintendent and a few clerks, have worked and 

maintained the line themselves, and thus have obtained 

the large revenue which has been reaped by the lessees. 

When this lease. was about to expire the Govern- 
ment renewed it to the same company for a term of 
forty-two years, with the option. on the part of the 
company to limit it to ten years, at a yearly rental of 

15,000/, a year. The company were also bound by 

the lease to expend on the line a sum of 98,000/. or 

100,000/. within a term of ten years. The company 

had projected a line to India vid the Red Sea, and it 

must be presumed. that the possession of the Malta 
and Alexandria cable was necessary to render their 
whole project complete, and thus possibly the Govern- 
ment obtained somewhat better terms than they might 
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otherwise have been able to obtain. Still the gross 
receipts in 1863 had been 52,000/. on a capital of 
half a million. The receipts since then have never, 
we believe, been published, but they would certainly 
increase from year to year, so that a rental of 15,000/,, 
with 10,000/. a year to be expended in maintenance, 
or a total rental of 25,000/. a year, would still leave a 
good margin for profit to the lessees. Taking a rough 
estimate we may fairly suppose the receipts increased 
to at least 70,0007. The working expenses cannot be 
20,000/., which, added to rental and maintenance, 
make 45,000/., leaving 25,000/. profit. And this, it 
must be remembered, would, if our figures are correct, 
be clear profit, as there is no capital expended by the 
lessees to absorb by dividends any portion of these 
yearly nett receipts. Even supposing the receipts 
only 60,000/., and the working expenses 25,000/., a 
yearly revenue of 15,000/. a year would not. be a bad 
amount to receive for the mere trouble of manage- 
ment, for that is really all it comes to. 

The bargain, as regards the lessees, would not 
appear, therefore, such a very bad one, and therefore 
it is with some surprise that we learn the Government 
have suddenly annulled the whole contract, in con- 
sideration of a payment of 2000/. a year for 14 years, 
instead of 25,000/. a year for 10 years. 

The prospectus of the Anglo-American Company 
states “that the arrangements have been concluded 
with the English Government by which, in considera- 
tion of an annual payment by this company of 20002. 
for a term of 14 years, they agree to abandon the 
present imperfect communication by the shallow water 
shore line between Malta and Alexandria, and under- 
take that so long as this company’s line is efficiently 
worked, they will not lay any competing line from 
Malta to Alexandria.” 

Thus it appears that at a stroke of the pen a work 
which cost. the country 500,000/. is made over toa 
private company for 2000/. a year for 14 years, or 
about 25,000/. It seems a pity that my ee at the 
Treasury should spoil the whole transaction for the 
paltry consideration of 2000/. a year. Why not have 
done the thing handsomely? How much better a 
Treasury minute to the following effect would have 
sounded : 

“ Write to the managing director of the Anglo- 
Mediterranean. Telegraph Company, and state that 
my Lords have taken into consideration his application 
as regards telegraphic communication hetween Malta 
and Alexandria, and after mature deliberation, and 
having carefully avoided consulting any authorities on 
the subject, with the exception of those directly in- 
terested in the transactions, my Lords beg that the 
managing director of the company will on the part of 
himself and his colleagues accept the Malta and 
Alexandria telegraph in its entirety.” We may 
suppose, however, that as regards the 2000/. a year 
the minute continued: “State that my Lords having, 
however, a due consideration for that good under- 
standing which has always prevailed between Her 








Majesty’s Government and telegraph contractors, | Ang 


believe that it will be better that some nominal 
sum per annum should be paid by the company to 
Her Majesty’s Government on the same principle 
that knives and other sharp instruments are never ab- 
solutely given away. State that my Lords consider 
2000/, a year for fourteen years sufficient for this 
purpose ; but observe that my Lords are prepared to 
modify these terms should they be considered too ex- 
horbitant, so that nothing shall stand in the way of 
the immediate acceptance of the line by the com- 
y-” 
Seriously, the whole matter of the Malta and 
Alexandria telegraph requires a searching inquiry. 
The route v4 Tripoli ond Benghazi we believe is the 
prover and best route to Alexandria, and had a line 
en constructed on the principles advocated by the 
projector of the line, yiz., strong duplicate cables laid 
in short sections, there could be no doubt the route 
would have been a complete success. The Govern- 
ment, whilst adopting the route, however, laid down 
a single cable in long sections, with only the v 
smallest iron covering, not even protected by gal- 
vanising from rust. In fact, the mechanical protection 
of the cable was exactly similar to that of the Bonah 
and Spartivento cable which had hopelessly failed pre- 
vious to the laying of the Malta and Alexandria cable. 
Government were warned distinctly by the highest 
authorities on the subject of the maintenance of cables 
that such a cable would not last, whilst the printea 
statement of the projector of the line pointed out the 
mmportance of having duplicate lines and strong gal- 
vanised iron cables. rely f 





The Government, however, laid the line in ‘spite of 
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all advice to the contrary, and then leased it for five 
years to the contractors who had been to 
make the cable and superintend the laying of it, and 
who had, we believe, throughout. been the only ad- 
visers listened toin every step taken by the Board of 
Trade, the department entrusted with supreme 
control in these matters. Now, it would only have 
required the very smallest ible exertion on the 
part of one of the secretaries of the Board of Trade 
to have made arrangements for the Government to 
work the line. All that was required would have 
been to find, by a few careful inquiries, a fitting super- 
intendent and engineer, who would have engaged the 
clerks and made all other arrangements for working 
the line. Yet, to avoid this trouble, the line was 
leased for five years to Messrs. Glass and Elliot, who, 
as far as we can calculate, must have made a yearly 
income of some 10,000/. or 15,0007. for doing that 
which the secretary of the Board of Trade could have 
done with a very little trouble and time, Nor can it 
be pleaded that Messrs. Glass and Elliot were expe- 
rienced in these matters, as that firm had not 
at that date either worked or maintained any. tele- 
graphs whatever, and ‘the steps to be taken were 
consequently quite as. new to them as they would 
have been to the secretary of the Board of Trade, who 
arranged the contract with them. We can only sup- 
pose that Goverument officials are either very modest 
as to their own abilities, since they can pay such 
enormous sums to relieve themselves of the responsi- 
bility of performing.the most ordinary work requiring 
only a little trouble, judgment, and discretion, or that 
they have a mania for letting by contract. 

Next we have the Government making an apparently 
fairer bargain with the same lessees, and then suddenly 
annulling the whole thing and giving away a work 
which has cost half a million, because they are 
threatened by a rival deep-sea line, the permanent 
success of which it is asserted is now placed beyond 
doubt. Because the Atlantic cable has lasted two 
years, it does not, however, at all follow that a deep- 
sea line in the Mediterranean is certain to last. In- 
deed, experience up to the present proves the con- 
trary, numerous deep-sea lines almost exactly similar 
to the Atlantic cable having failed there in deep water 
whilst their repair has been found impossible. If the 
deep-sea cable is laid, but’ should fail, say a year after 
it has been laid, there is no guarantee that it can be 
repaired, and as the Government have agreed to 
abandon the present line we shall be left without 
any telegraph at all toeAlexandria. 

We believe all. these matters are decided on by 
secretaries and clerks in the Board of Trade and 
Treasury, with far too little consideration of the re- 
sponsibility they involve, and without the slightest 
attempt at consultation of competent and independent 
authorities on the subject. : : 

In the present case we believe the whole matter was 
decided by a clerk in the Treasury, on the recommenda- 
tion of Sir James Anderson, the.Chairman of the 
lo-Mediterranean Company. Now Sir James may 
or may not be a very good sailor, but at any rate we 
refuse to consider him as such a high authority on 
submarine telegraphs as should lead the Government in 
matters involving half a million of money. Sir James 
Anderson commanded the Great Eastern during the lay- 
ing of the Atlantic cable, but from all we know of cable 
laying, we believe that the whole of the arrangements 
paving, bees previously made by Sir S. Canning and 
Mr. Clifford, who had also engaged Captain Moriarty 
as their nautical adviser, the duties red of Captain 
Anderson could only have been such as might have 
been performed by any other officer holding a master’s 
certificate. 

If. a clerk in the Treasury can think so lightly of 
half a million as to give it away merely on the re- 
commendation of the managing director of a proposed 
new line, it is time that oon ieahae of Parliament 
should attempt to make the Government feel more 
their senponaibility in these matters. 

_A pile of parliamentary papers have from time to 
time been printed, containing the most uninteresting 
statistical documents in tel. ie matters, and folios 
upon folios of evidence from.all sorts of Government 
officials having the most perfect ignorance possible of 


the subject, but scarcely any of the correspondence 


regarding the Malta aud Alexandria telegraph has seen 
daylight. It is time that it should. Every letter, 
note, and contract should be laid before Parliament. 
Moreover, Government should,be.called on to show 
first on what authority the-line is abandoned as hope- 
lessly: irreparable, this be established on good 





evidence and authority tobe correct policy, then it is 
clear that half a million sterling has been thrown away, 
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and it should be shown under’ whose’ advice the whole 
work was carried out, and what steps Government 
took-to guard agaiust failure, or whether they have 
always been guided by interested parties, studiously 
avoiding the cousultation, OF pngenev Se ee 
authorities that might prove inconvenient -at_ 
moment. Half a million has been.) 3,we belie 
there is, great. blame. due where, and we trust 
some member of the House will take the whole matter 
up with the energy and spirit the importance of the 
subject deserves. his pels Soe 5 
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INDIAN ENGINEER EXAMINATION. 


Tuts examination, which has for. thepast six months 
been advertised in the columns of EXGI¥RERING, took 
ere at tle India Office, Westminster, the week 

efore last; but the results do mot . to have 
been such as the Government could havedesired. At 
the eleyenth hour additional inducements were held 
out to candidates by the offer of ahighergrade of ap- 
pointment to such of the successful competitors who 
could show.to the,satisfaction of the sexaminers. that 
they had-had sueh an amount of actualyexperience as 
would appear to justify them in re¢ ing them 
for such appointments; but, as we out at the 
time, the notice was too short to enableany.. who had 
not previously intended to send im their names, 
to prepare theinselves for tlie examination, and 
the consequence was, as we all along anti » that 
none of the candidates have been recomm by the 
examiners for the higher grade. It ‘was: certainly a 
mistake on the part of the India Office, that the limit 
of age was fixed at twenty-three years for caididates 
of both grades, for it might naturallycenough. have 



















been argued that greater age must beat: any rate,. a |. 


probuble necessity, for the attainment of a higher 
class of qualification. So long ag the ultimate limit 
is fixed at twenty three years of age, any chance of 
obtaining young men possessed of the qualifications 
laid down for appointments in the second grade of as- 
sistant-engineers, namely, “ that they should have been 
for not less than two years engaged in actually super- 
vising important work of construetion, strictly engineer. 
ing or architectural, the said work having included 
earthwork, brickwork, and carpentry, each on a large 
scale’”—will be extremely problematical. By adding 
two years to the lintit of age, the oma of obtain- 
ing properly qualified nen would be largely ineréased; 
and the service would be a decided gainer... The ne- 
cessity for recruiting the rankgof the Public Works 
Department is daily increasing, and must e¢ontinue to 
increase; the only field from which recruits in any. 
numbers.can be obtained is this country, and the only 


hope of anitually,a sufficient .number. of 
ualified eandidates,is to offer. greater. inducements for 
them to come: forward, .Thig,.we have constantly 


urged, and we hope, ere long,,to see the lower grade 
of appointments almost, if nef altogether, withdrawn, 
and successful candidates appointed with,» salz 

ficient to enable them to keep out of debt, « It us well 
known, especially to those who have + ienced it 
for themselves, how excessively difficult it 1s to provide 
even bare necessities of life in India upon 2002.a year, 
and it is not, therefore, to be expected 
sessing qualifications that would enable tly 
a livelihood in this country, would offer 
service except upon such terms as would enal 
to live in that country. 






Date Ae 
With regard to the recent examination, it appear) 


that the offer of 40 appointments attracted no less 
than 64 candidates to send in their names, but of these 
59 only stood the examination, of whom but 22 were 
recommended by the examiners for appointments. 
None were, however, considered to have fulfilled the 
conditions required for the second grade of assistant 
engineers, and thus far the attempt to obtain a better 
class of men has this time. failed, 

The examiners on the recent. occasion were the 
Rev. J. Cape, A.M., F.R.S., for mathematics, Colonel 
Yule, R.E., for surveying and levelling, and Mr. 
George Preston White, C.E., for. civil and mechanical 
engineering, ‘There is nothing particular to notice in 
Mr. Cape’s papers, wnich consisted of four, comprising 
arithmetic and algebra, Huclid, mechanics and hydro- 
statics, and logarithms, trigonometry, and mensura- 
tion; if anything they appear somewhat easier than on 
many former occasions, and ce: 'y no one who pre- 
tended to be master of the subject.could have failed to 
obtain half the maximum, which constituted the .re- 

uired minimum number of marks in thdse subjects. 
Colonel Yule’s papers consisted of three, om surveyi 
trigonometrical surveying, andlev. And geometrical 
yk accompanying 


‘the 29th. of April, when 


colonel’s Indian’ experience, and in trigonometrical 

pithy. the paper was accompani by general 
plan of the country round Palermo, in Bieily. 

_ In engineering this year, Mr. White has introduced 

most valuable set of papers, some of them being 

d by admirably executed woodcuts. An im- 

portant and very : printed form was delivered to 


object of which was toshow his age, places of educa- 
tion, and the nature of the professional employment 
in which he had been engaged. This plan was very 
successfully introduced in mber last, at the ap- 
jntment of thirty engineers, of a superior grade, for 

porary employment in India, and we have 

it will have proved equally serviceable on 
present ogcasion, in assisting the examiners to deter- 
mine the claim of each can for one of the higher 
grade appointments. Altogether, Mr. White gave 
six papers on roofs, &c.: iron bridges, foundations, 
&e.; architecture, building materials, and construc- 


tion; iron viaducts, &c.; water supply, filter: beds, |i 


sewers, irrigation, &c.; and on pumping 
By thus: increasing the number of 
White has been enabled to introduce a greater variety 
of subjects than formerly, and by giving two papers 
at a time to the candidates, which oe did on two oe- 
casions, in the event of their not being thoroughly 
conversant with the subjects treated of in the one, 
they could work upon the questions given in the other. 
As we stated in a former article would probably be 
the case, the subject of architecture was this year 
introduced into the examination, and very properly 
so, too, for as was stated in a foot note‘om the 
paper:: “The engineer in India is frequently 
wited to design and erect churches and ‘other 
ings...It therefore: hehoves him to give some 
attention to, architecture ;” and it is further. stated, 
“This subject will, therefore, be introduced at future 
examinations.” Following out a plan introduced*at 
the last examination of givifig an extract from the 
address of the President of the Institution of Civil 
Engineers, an extract was this time given from the 
addréss of Sir John. Rennie wiien he held a similar 
position, and‘in which the duties of an engineer are 
enlarged upon. With regard to architecture, Sir John 
stated, “ The pursuits of the engineer .are intimately 
connected with architecture, not merely as regards 
construction, but in taste also; and although it is not 
ne thathé sliould be so thoroughly conversant 
with all. the. details of ornament as to be able to 
practise as an architect, still he should he so far ac- 
quainted with them as,to be able to carry out the 
leading principles with.effect. whenever it becomes ab- 
solutely necessary in ythe course of his practice.” 
This, it must be remembered, was stated with regard 
to engineers. generally, but more particularly is it 
neoessary. that such kuowledge should be possessed by 
the engineerin India, where the profession is not so 
distinct. from. that.of architect.as‘in most other parts of 





the world. 

_ The following is alist of the successful candidates 

in the order in which.they passed the examination : 
Simatte en “hh « Nowof: ary ms =< 
idepiee. <i = . a: “APB: Becher ...... 663 
scenes 00a. kOe) dkeichard......... 658 
i080) P46. TR. Hatherly ... 640 
oa Peas. G. L. Turner ...... 604 
Saus* 70k 4996. C. T. Burke......... 603 
ey? Bg 27. J. D. Grant ereeee 602 
ingale., +.) 18. A. Davidson ...... 601 
8. eons *19. W. C. Hughes 713 
GH. Bayly 3... 679 | #20. E. K. Reinold 652 
10. J. Barron ........+ 673, | #21. W. Hughes Risensoe 646 
li. J.T. Brown ...... 667 | *22. J. L. Tickell ...... 633 





We may state that it is not at all improbable 
another similar examination will be held in December 
next, at which forty more appointments will be offered 
for competition; and we have been informed, upon 
good authority, that the advertisements respecting it 
will be issued next week. 








THE PRAGUE BRIDGE. 


We recently noticed the successful testing of the 
Franz Joseph Bridge at Prague and its inauguration 
by. the Emperor in person., The details of the ex- 
periments to try the strength of the structure, embodied 
in the engineer’s report; have, been forwarded tous. 
The testing commenced. at» one. o'clock on. Sunday 
wagons loaded with 65,000 
bricks, equivalent to a weight of about 367}tons, were 


* Theée gentlemen, though 





were at the bottom of the list in conse- 





drawing. respectively... The. field. 
the first paper is evidently a reminiscence of the 


‘quence of their having failed to obtain the stipulated mini- | nei 
i ‘ _| attnually: 


each candidate, which he. was requested to fill up, the | The 


is papers, “Mr, | platfo 


they obtained a hi ; * 
gate number of soaeko thos sats of that Gh Noy nttkeod of 
above-them, 


driven upon thé ‘platform simultaneously from both 
of the river, These wagons were ed 
on to the footpaths, upon which the bricks were 
stacked in four or five tiers, to a height of about 24 in. ; 
the sides of the platform were thus covered by four 
o’clock in the afternoon, and the wagons were 
driven off the bridge when they were emptied. 
observations for deflection were made in 
the cate. ant at. four, points in = — 
span, and two points in the side:spaus, On refer- 
sania he Pease ta 
Prague bridge, waite e 2 
previous volume, it will’ 
ing the: platform. am } 









to the straight 
the towers upon 
, at five different 
5 on each side. 
connexions' that. the deflections were 
‘Before. the platform was 
| saddles was carefully noted, 
ascertain the amount of forward movement 
ta by the deflection of the 
on the afternoon of test- 
ing was 52° Fahr. Under the load of bricks already 
ladon, amounting to 364 lb. per square foot, the deflec- 
tlon ‘in the centre was 4$in.uand at. the first and 
second points of connexion between the diagonals and 
the platform 4in.,and 1}in. respectively. This de- 
flection produced: a -rise in the platforms of the semi- 
spans of 4 of an inch, and a forward and inward 
movement of the saddles of of an inch. 

The bridge was left loaded all the night, during 
which a violent storm of rain’ fell and saturated the 
bricks, rendering ‘them to a certain extent heavier, 
which amount is estimated and allowed for by the 
engineer in the total superimposed weight, with a very 
unnecessary degree of refinement, e storm pro- 
duced no appreciable lateral moyement.in the platform. 

On ‘the following m (Monday the 30th) the 
observations taken the previous day were repeated, 
and no alteration in the levels could be detected, the 
i remaining precisely the same as when the 
oad was first placed upon it. Sixty-four ns pe were 
then driven over the bridge, with a total load of 241? 
tons. The load was, to some extent, unevenly distri- 
buted, for although the wagons were placed upon the 
platform as closely as they could be packed, some of 
them were considerably heavier than others, weighing 
as much as 4§ tons. Under this.extra load per square 
foot, the platform sank an additional 3 in. in the centre, 
making the total maximum deflection 7#in. The de- 
flection at the points of ge sme was 64, in. and 2 in. 
respectively, ym an additional fall of 27; in. and 
$in. This extra deflection induced a rise in the semi- 
span of ¥, in. The saddles advanced from their original 
position ¢ in. 

The platform was then relieved of its load, and rose 
in the centre to within gth of an inch of its original 
level, which was the maximum amount of permanent 
set registered; $ an inch and yyth of an inch were the 
permanent deflections at the other points of suspension. 
One of the saddles resumed its normal position after 
the strain had been taken off the chains; the other 
remained yyth of an inch out of place. It may be 
noticed that the whole of the experiments were con- 
ducted in a high wind, which failed to : produce any 
oscillation or lateral movement in the bridge. 

The total weights placed on the platform were as 
follows ; 65,000 Frioke, equal to 367} tons; the load 
contained in 64 wagons weighing 2413 tons; the 
horses, vehicles, aa operatives engaged: upon tlie 
bridge, 151 tons; producing a total load of 760 tons, 
distributed over an area of 22,500 square feet, which 
produced an average load of 75.66 tons per square foot 
of platform. 
he successful results attending these tests have 
given much satisfaction to the authorities at Prague, 
for whom the bridge was erected, and it is probable 
that Mr. Ordish will he again employed to design 
similar structures for that. city. 


Carnara Marsie ayp Atasaster.—The quarries of 
Carrara. produce, besides the statuary marble for which the 
district is famous, another description of white marble, and a 
bluish marble, called bardiglio. Mr. Herries reports that in 
the course of three years, 1863-5, there were exported from 
Carrara 126,928 tons of marble, the average annual value of 
which was upwards of a million francs. The export and 
other duties levied by the State amounted to about 80,000 
francs per annum. ‘Two thousand two hundred.and thirty- 
eight persons, or about one-seventh of the whole Og 
the district, were employed in working the marble. There 
is @ greater variety of marble in the adjoining district. of 
Massa, but the elevated position of the Sieenans the went 
t them from being ly worked. 

Oriental alathater is fend ia the Gitah ghintry, Lm the 
ood of Voltena there are 29 quarries, which yield 
















mum number of marks for surveying. — 


680,000 kilogrammes of 5 
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“GALLOWAY-FIELD” 


BOILER AT SALTAIRE. 


CONSTRUCTED BY MESSRS. W. AND J. GALLOWAY AND SONS, ENGINEERS, MANCHESTER. 
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WE give, in the annexed engravings, views of a novel form 
of boiler which has been recently constructed by Messrs. W. 
and J. Galloway, of Manchester, for Messrs. Titus Salt and 
Co.’s works at Saltaire. This boiler has been designed by Mr. 
George Salt, and, besides including a combination of the 
« oway” and “Field” tubes, it embraces several new 
features both of arrangement and details. As will be seen 
by the engravings, the boiler is of a cylindrical form, and it 
is 8ft. in diameter by 11 ft. high. It contains a cylindrical 
firebox 7 ft. high by 7 ft. 3in. in diameter at the bottom, and 
from the crown of this firebox to the crown of the external 
casing there extend nineteen “Galloway” tubes 10 in. in 
diameter at their upper, and 6in. in diameter at their lower 
ends. From the crown of the firebox, also, there hang 273 
“ Field” tubes, each 3 ft. 6 in. long by 2} in. in diameter, and 
amongst these there are disposed nineteen “ball bafflers,” as 
shown in the sections. These “ ball bafflers” are of cast iron, 
and they are each 9 in. in diameter. Each sphere is connected 
with the water space at the sides of the firebox, and with 
that above the crown, by a pair of pipes as shown, these pi 
being of wrought iron, and bei ‘3 xed with screwed Sevan. 

The thicknesses of the plates of which the boiler is composed 
are as follows: smokebox tube plate, fin.; firebox tube 
plate, Zin.; shell of boiler, }in.; shell of firebox,}in. All 
the rivet holes in the boiler are drilled, and the longitudinal 
seams are double rivetted. The firebox stays are of iron, 
and are screwed in and rivetted over. The firebox tube plate 
was rolled in one, but the top plate of the boiler had to be 
made in two pieces and welded together, it being impossible 
to obtain a single plate of the required size. ‘The grate 
surface is 41.27 square feet, and the fuel is supplied through 
two firehole doors 20in. wide placed opposite each other. 
Sixteen tubes 2}in. in diameter, through which air can be 
injected by steam jets, are provided for the consumption of 
smoke, and besides the safety valves and usual fittings, the 
boiler is provided with six blow-off cocks. The boiler is 
mounted on three cast-iron standards, and is letely free 
from all brickwork, being merely eted with the ch ry 
by a short wrought-iron flue, as shown in Fig. 2. The 
boiler is intended to work at a pressure of 80lb. per square 
inch, and it has been tested up to a pressure of 160 lb. We 
have no doubt that) the arran, t adopted in this boiler 
will be found a thoroughly efficient one. 











BRIDGE OVER THE MISSISSIPPI RIVER AT 
ST. LOUIS. 


Some twelve months ago a meeting of engineers and gentle- 
men interested in bridging the Missa at St Louis was held 


in that city, under the ——— 
various 


New York, to discuss 





now, when the lines of land traffic have been developed to such 
an extraordi extent, that the right of ing railroads 
across the navigable channel has been® entrusted to theJpro- 
moters of the present work. 

of facilitating the business before the Con- 
; ngineers, committees were appointed on the follow- 
ing Subjects: 
a. On the regimen of the river and the character of the 

‘tom. 


The first committee reported that the width of the river, which 
varied from 1520 ft. to 2000ft., according to the level of the 





_ safe and 





10 ft. or 12 ft., and masses 12 in. to 14 in. thick often move off 
in fields as large as 500 ft. by 1000 ft. in area. 

The committee on the foundations resolved, that it was both 
practicable to construct the bridge with the piers first 
placed upon foundations of hollow iron piles, driven on the 
purely pneumatic principle, either to the rock or to any neces- 
cay eopth. 2. Of piers of masonry carried below the scour of 
the river by the use of iron cai and resting on either 
wooden piles, or 
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ENGINEERING. 








12,000 tons of coal -have been transported from Port 
Said to Suez for the use of the French and English 
steam navigation companies in the Red Sea. 

Coal, which last year was worth at Suez from 85 to 
100 frances per ton, costs there at present only from 
60 to 70 francs, representing a reduction of 25 per 
cent. The minimum annual consumption being com- 
puted at 60,000 tons, this reduction represents an 
economy of two millions of francs, a benefit which the 
canal has already given to trade. 

We illustrate the progress of the Suez Canal works, 
which have so often been described in detail in _pre- 
vious numbers of EncinzErine, especially with re- 
ference to the excellent and extensive system of 
dredging pursued. F 

The profile shows the contour of the ground from 
Port Said, in the Mediterranean, to Suez, in the Red 
Sea, a distance of 994 miles. The route lies through 
x flat marshy soil towards the south for about 40 miles, 
whenee the ground rises fer some 30 ft. to the plateau 
of El Guisr and Serapeum ; it again descends to the 
salt. beds of the bitter lakes, and continues practically 
level for the remainder of its course. With the ex- 
ception of these saline deposits, the ground consists of 
sand, clay, and argillaceous mud. 

In the section the position the works had assumed 
up to the 15th of April is fully delineated ; the’ tinted 
area represents the amount of spoil already excavated ; 
the white portion beneath showing the work remain- 
ing to be done. The rélative proportion of these 
quantities can be fairly appreciated only by examination 
of the enlarged transverse sections, which show that 
the quantity decreases as the slopes approach the 
bottom of the canal, and, consequently, the work com- 

sleted bears a larger proportion to that remaining to 
be finished, than is apparent from an inspection of the 
longitudinal section. The progress of the excavation 
is fully figured upon the drawing to April the 15th, 
and, on the 1st of June, the summary stood thus : 
cube yards. 
Total spoil to be excavated 96,988,666 
Spoil already excavated ... 55,316,493 
Remaining... ooo oe 41,622,173 

The black circles shown upon the section, indicate 
the position and number of the dredgers working with 
cranes; the circles half blackened indicate those 
dredgers which are served by spoil barges or lighters, 
whilst the open circles with central spots represent 
the third class of dredger worked in connexion with 
elevators, the numbers of which are shown by the 
triangles adjacent. ; ; 

The vertical arrows give the quantity and disposal of 
the hand forces, each arrow being equivalent to a group 
of 250 workmen. j f 

The works may be divided into the following 
groups :— Wek 

I. The operations at Port Said, including the con- 
struction of the basins, piers, and jetties, and the 
dredging of the channel for navigation. 

iL The sea canal from Port Said to Lake Timsah. 

III. The canal from Lake Timsah to the Bitter 
Lakes, so called, but which are really the basins of long 
since dried up saline water, which have left behing 
deep beds of salt. 

IV. The passage of the canal through the Bitter 
Lakes, 

V. The continuation of the harbour at Suez. 

VI. The works at Suez, comprising quays, earth- 
works, and breakwater in and around the embouchére 
of the canal. ; 

The western jetty at Port Said, will, when com- 
pleted, have a total length of 2740 yards, of which a 
length of 2616 yards are completed. The. blocks of 
artificial stone, of which it is composed, stretch for a 
length of 109 yards above the water level, and thence 
beneath the water to-the extreme end of the jetty, 
where the foundations are made in 27 ft. 10in. of 
water. The eastern jetty will have a total length of 
2071 yards, and is completed-all but-110 yards. The 
foundations of tlris jetty, for the first 283 yards were 
laid in shallow water, where it was impossible to use 
large blocks of beton. Natural stones were therefore 
employed, brought from the quarries, situated.on the 
borders of Lake Timsah,'463 miles inland. The total 
amount of MM. Dussaud’s- contract for the artificial 
stonework is 327,000. cube yards, of which only 
43;204 cube yards remained to be manufactured on 
the 15th of April last, and 75,709 cube yards to be 
lowered into position. Taking the. constant average 
of monthly work, these blocks will be completed 
within thirty-five weeks. In the monthof June, 1867, 
one of the large mail boats of the Messageries Im- 
periales, trading along the Syrian coast, was able to 
enter Port Said, and to cast anchor in the great 
basin. Since then all the Steam Navigation Com- 





pany’s boats, whether they make for Port Said as 
their destination, or onlyas a harbour, always enter 
the inner port, where they find an excellent anchorage 
between quays, growing daily more and more exten- 
tensive, and'which provide an extensive frontage for 
the loading’and discharging of cargo. These facts are 
sufficient to give a fair idea of the present position of 
the works at Port Said. 

The following figures show the progress of the 
dredging operations on this section, The total amount 
of excavations comprised under the contract of MM. 
Borel, Lavailée, and Co. for the canal basins was 
about 6,198,285 yards. The amount taken out up to 
the 15th of last Rpril was 4,551,000 yards, leaving a 
balance of 1,547,285 yards to be dredged for. Seven 
dredgers, working with auxiliary lighters, have, so 
far, effected these excavations. They worked up to 
130,800 cubic yards last month, but their duty in- 
creases every day, and the montlily a gum! of the 
seven machines at the present time will certainly at- 
tain, and even surpass, the figure of 156,960 yards, 
especially that they can now—thanks to the extended 
dredging in the basin—work. without inconvenience to 
themselves or their attendant boats. 

The contractors are pushing on actively with the 
completion of Port Said, whieb, according to the testi- 
mony of all the captains of vessels making for that 
place, is the best of all the commercial harbours in 
the Mediterranean, except Marseilles, and the only 
port of refuge between Sicily and the Syrian coast. 

From Port Said to Lake Timsah, nearly one-half 
of the total length of the canal, the dredging alone 
remains to be done. ‘The dry euttings and the im- 
provements of the navigable channel crossing the 
plateau of El Guisr for a length of nine miles— 
owing to the strenuous and sustained efforts of the 
engincer in charge, and comprising a total excava- 
tion of 5,778,744 yards—were finished at the end of last 
January, six months before the time agreed upon by 
the contractors. Some similar works, not included in 
the original contract, crossing El Ferdane, for a length 
of about six miles are also completed. The total ex- 
cavations, both dry ‘and under the water, has been 
1,250,912 yards. These results are of considerable 
importance, as they have permitted the contractors to 
carry on the dredging faster, and to enlarge the canal 
to its full size. The total amount excavated by MM. 
Borel, Lavaliée-between Port Said and Lake Timsah, 
for a length of 46} miles, was about 34,525,968 yards. 
On the 15th of last April 11,345,280 yards had beep 
lifted, leaving a balance of 23,180,688 yards. ‘I'o 
complete this part of the work by the time assigned, 
it will be necessary to attain a monthly average of 
1,308,000 cube yards, an amount. which, doubtless, 
will be arrived at. ‘The work done by the dredgers 
increases each month in a very marked degree. Durin 
last January the excavations on this part of the cana 
were only 567,672 yards, in April, during the worst 
season of the year, the dredgers reached a duty of 
873,644 yards, surpassing, by more than half, the 
quantity removed in January. The contractors are, 
moreover, organising an arrangement for night work 
on all the dredgers. Already some of them are em- 
ployed continuously, giving the most satisfactory re- 
sults, and others-will be added during the favourable 
season, by which the duty from dredgers worked with 
auxiliary boats, or with elevators, will be equally in- 
creased. Through these new arrangements the pro- 
duction may certainly be increased by half, and the 
monthly duty will arrive at 1,308,000 cube yards. 
To the dredgers already working on this length will be 
added shortly those now in operation at Port Said, 
and which will be transferred as soon as possible. 
Thirty-one, including three which are not yet at work, 
are employed on this section ; sixteen, with cranes, 
six, with elevators, in the neighbourhood of the Ballah 
Lakes, and nine with lighters in El Guisr, and with 
the exception of those occupied in opening the first 
channel of the canal, to its full size, and to 10 ft. in 
depth, all work to the extreme depth of the canal. In 
many places, especially in the neighbourhood of 
Ras-el-Ech, where the nature of the ground, it was 
asserted, would present insurmountable difficulties, the 
canal has already been opened to its proper depth of 
26 ft. 3 im, amd the slopes and banks are’ completed 
and maintained in the most satisfactory manner, and 
in accordance with the design. ‘ 

The continuation of the canal from Lake Timsalf to 
the Bitter Lake, may be divided into three lengths, 
as follows: The passage of Lake Timsah and the 
heights of .Serapeum, a length of 7 miles, and com- 
prising a cube total of 4,059,450 yards. On this part 
of the canal the excavations are made with the help of 
dredgers, assisted by spoil boats, which discharge their 
cargo into Lake Timsah. 





The crossing of the Serapeum plateau, a lengt 
44 miles, and comprising = total of 6,965,671 yards, 
Neg te es work e fresh eonwe = the boats 

ve to discharge the spoil at ort distanges in 
the artificial basins, the jibe of tie Uredgers have been 
lengthened sufliciently for them to work in a depth of 
13.12 yards, or 6.56 yards lower than the water level 
of the Mediterranean. 

The adjoining length forming the opening of the 
canal into’ tlie lakes, forms a length of 34 miles, and, 
reckoning to the extreme depth of the lake, comprises 
a cube total of ‘earth of 1,691,045 yards. These ex- 
cavations are made with the help of barrows, and the 
spoil from the two first lengths just described have 
a total of 10,025;120 yards. At the date of April 15th, 
5,925,981 yards of spoil had been removed, leaving a 
balance of 5,099,139 yards to be executed. 

‘To complete this portion of the work within the 
assigned limit it will be necessary to reckon upon a 
mouthly production of 274,680 yards. The works are 
being executed with eleven dredgers, of which nine are 
worked with spoil boats, and two with cranes. ‘Thus 
the monthly total required gives an average of 
25,000 yards to each dredger, an amount which cer- 
tainly can'be'surpassed. Of the total amount of dry 
excavation there only remained, on the 15th of April, 
785,240 yards. Fifteen hundred workmen are oc- 
cupied on this part of the undertaking, a number, 
which can, in case of necessity, be increased. It is 
estimated that all the dry cutting will be completed 
before the end of the year. 

In that part of the canal where it crosses the Bitter 
Lakes a large stretch of salt banks is encountered at 
26 ft. 3 in. below the bed of the canal, and extending 
some 9.30 miles along the centre of its course. The 
general surface of the salt bank on the same line on 
the canal present considerable inequalities. Experi- 
ments were made to ascertain the degree of solubility 
of the saline strata in sea water, from which it was 
ascertained that the admission of the water from the 
Mediterranean would not only level the unequal bed, 
but also melt it away, if not entirely, at least to a level 
of 8 ft. or 9ft. -below its surface. ‘I'hus, in crossing 
Lake Amers, ships will be absolutely in an arm of the 
sea at least 33 {t. deep and §ths of a mile wide. 

The next section of the works extends to the basins 
at Suez, the Red Sea port of the canal, and is entirely 
executed in dry cutting for a length of 21 miles. It 
comprises a total of 13,210,800 yards, leaving a length 
of 8.68 miles, containing 9,180,852 yards to be ex- 
cavated by the dredgers to finish the canal and open it 
into the port at Suez. The dry cuttings are being exe- 
euted by 6000 labourers with barrows, and by 22 
inclined planes, worked by 2000 men, and each pro- 
ducing 327 to 392 yards perday. On the 15th of April 
there only remained 7,605,104 cubic yards to be 
excavated. In May, without the assistance of the 
inclined planes then in course of erection, the amount- 
of — taken out was 544,130 yards. With them 
will be attained a mean monthly figure of 588,600 yards, 
which can ‘again be increased by the aid of additional 
labourers if necessary. It may fairly be assumed, if 
no unforeseen delay occurs to postpone its completion, 
this section will be finished by the end of April next. 
That portion which has to be dredged will be worked 
with five “dredgers and spoil boats, two elevating 
dredgers and four with cranes. Last April the balance 
to be taken out was only 6,932,400 cubic yards. In 
May, without tle assistance of three of the dredgers, 
and in spite of& succession of mishaps, the quantity of 
spoil amoutitetl fo 243,900 yards. W ith these latter 
an average Of 392,400 may be relied upon, which will 
fix the date of completion sixteen months hence under 
the most unfavourable circumstancs. But it is fair to 
assume that with the aid of night and day work from 
the dredgets, and’ fair weather, this part of the canal 
will be completed in October, 1869. 

The moles*and breakwaters around the Suez port 
form the last section of the undertaking, the latter 


of which’ will be constfucted to protect the mouth of 


the canal ffom the southerly ‘winds. The whole of this 
work is in thé hands of M. Borel, Lavallée and Co., 
the contractors for the Port Said harbour ; and com- 
prises a totul of stone work of 83,720 yards, of 
which 64,100 yards were in place last April, leaving 
a balance of 19,620 yards to be executed. 

The total “amount of spoil to be excavated along 
the whole course of the canal amounted in May 
last to 45,149,848 cube yards. In order to 
finish the work by the Ist of October, 1869, it would 
be nectssary to reckon upon a méan monthly pro- 
duction: of 2,616,000 yards. The $ at present on 
the ground, and the means at the disposal of the con- 
— will enable them to go beyond this figure as 
ollows : 
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eae 
each equal to 19,620 yd 156,960 
spoil boats,-each eqnal-to 26,160 . 7 

«. .1,151,040 


8 elevating dred 
30 dredges, wi 


yanis .., oa “¥ 
22 dredges, each 52,320 yards 
Total for the duty of all the dredgers ... 2,092.800 
22 inclined planes, at 7848 «» 172,656 


yards each 
oes 487,500 


7500 men, at 65 yards 


Giving a grand total of mn, 

Besides this it may be fairly assum 
work done by the dredgers will increase hy reason of 
the frequent improvements made i i truction, 
a more perfect organisation, a 3. | 
The conditions under which the ie epeere work become 
better.as the excavations.are larger, and they 
can work to the full depth." All these facts help the 
conviction that an average monthly production of 
2,616,000 cubic yards can be relied upon until the 
completion of the work. 

-Port Said contributes largely to the support of all 
the population which is scattered over all the land 
belonging to the company as,far as Suez.) In the 
month of January and February the export of grain, 
of cotton, and of wool coming from the market of 
Zigazig, form the first return es of the ships 
which have discharged at Port Said.” At the time of 
the pilgrimage to Mecca, the, steamboats, for the 
Asia Minor and Syrian coasts, disembark. there, 
the pilgrims who prefer to shorten their journey. 
going direct to Suez, besides which numbers of 
them on their return from 
visited the works between Suez and Port Said where 
they have found every facility for embarking, 
are only a few hours journey from Jafla, whence 
they can get to Jerusalem. dae. alsa 

The rapidity with which unloading can he, cartied 
on at Port Said in consequence of the ships coming 
alongside the basins, so that labourers receive ..1 
merchandise by tackles direct from the vessels, is a 
feature greatly worthy of notice. pe 

From the commencement of the works a.system of 
telegraphic communication and daily postal service was 
established along the line of the canal, and it has been 
found that, considering the great advantages derived 
from this organisation, its maintenance costs but little, 
although, as up till now it has been reserved ex- 
clusively for the use of the company, no returns have 
been realised. Recently both the telegraph and postal 
systems have been placed at the public dis to 
the benefit of trade and the material ad of the 
company. During the few months in whieh this char 
has been made, the company have been relieved from 
all working expenses, and will, doubtless, derive: a 
considerable revenue therefrom when the 
opened to general marine traffic, : 

The.Jand belonging to the canal comprises’an area 
of 25,466 acres, the limits having been. fixed by 
an international committee, and of which the un- 
disturbed enjoyment is fearangied by the articles of a 
convention held in 1866, sanctioned by the firman’of 
the Sultan, which confers thé) power of -granting a 
Who may come to ésta- 


good title to any third parties sta 
lish themselves in the vicinity of the canal, on éondi- 
tion of the purchaser repaying the. company: the, ex- 







enses of allotment. M: de Lesseps; ine 
867, referring to thé disatwinteasoy * fn 
perth are ——s by conver to disp¢ 
the lands appropriated, says: ee pee 
value of tenlding land upon Estiin Be ber 
increased value of property re Cs “America, and 
even in Egypt, where any commercial’ movement 
has taken place, such as railroads, jcanals, &6.; 
we haye observed with. regret. Unt nei 
Egyptian Government nor the compat 
by the Sonoma amounts Pt 
the lands adjacent t e shi 

: “Vidieallves to. the justice, the 


therefore, addressed 










wisdom, and the solicitude of; 1 f.) and we have 
made him a proposition to. whiclPh® has’ promised us 
all his support.” The prop@sition‘made t@the Viceroy 





is contained in the follow 
for his sanction: 
convention of the 22nd Februm 
company the right to sell adya 













land, the: enjoyment of which ha¥ b 

them for 99 years, but they are 

their pri ,and even to transfer 

to third parties on their paying he COs 

ting such lands. ‘The pourpeny pro to ti 
uture valuable} 


to share thé profits of the future 
Said, Isniailia, and the centres of the- 
the canal. These will réalis#’ inthe 
hundreds ‘of millions of Trang 
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to the State, which would certainly” ire great 
value after the first lots had been sold; but if they 
continue under present conditions there is no profit to 
any one. In authorisi advantageous sale for the 
company, and in parting of the proceeds with it, 
the tian Government will realise a source of 
wealth which they would not obtain without the 
y.” This proposition, ap- 
proved and recommended by the Emperor, was also 
sanctioned by the Viceroy, who is undoubtedly the 
greet shareholder in the undertaking. 
“Tn a letter addressed to M. De Lesseps in March, 
‘1867, he expresses his concurrence with the proposi- 
tion contained in the note to the Emperor, and pro- 
mises his assistance in obtaining for the company their 
request. Before, however, the lands adjoining the 
canal will be readily purchased, and a population 
thered together along its route, a new system of 
egislation will have to be decided upon for trying 
causes between foreigners and the Egyptians. At 
present all disputes between strangers are settled by 
the consuls of their respective nationalities, but there 
is no law for difficulties bétween strangers and the 
native born. Pending the settlement of this question, 
the company have decided to dispose only of such 
Jands adjacent to the canal, as may be required for 
coal depéts for navigation companies. They have in 
addition leased some lots for a maximum term of 10 
ears, at an annual rental of 3 francs per metre front- 
Bee ‘0 such’ storekeepers and provision merchants, as 
“established themselves for the benefit of the 
to remain the pro- 


workmen employed, the building 
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SCHOOLS OF ART IN INDIA. 


At may not be generally known in this country that 
such institutions as schools of art exist in India; but 
such is the case, and. not only are they to be found 
within our own possessi@ns/ but some of the native 
princes also. have introduced them within their terri- 
tories. . The first aftemipt to encourage art amongst 
the natives of India was due, we believe, to Dr. Hun- 
ter, who is now the President of the Madras School. 
The work was commenced with prisoners in the jail 
at Chingleput, in the year 1847;'and subsequently, on 
a larger scale, in Madras in 1850, since which time it 
has gone on steadily incre. and ‘extending the 
sphere of operations. The sehool at Madras was 
arted, and supported for five years’ by Dr. Hunter 
mi his own resources, and it has now grown into a 

gigantic, institution, providing situations of a remu- 
nerative kind for sixty to eighty young men every 
year. The-salaries given have varied from 15 rupees 
to 200 rupees per month. Only four have obtained 
the latter high salaries, but a great many have gone 
out as potters, modellers, carpenters, blacksmiths, and 
carvers, On ‘salaries varying from 40 Be 
rupees monthly. There have been 3471 pupils trained 
ii thé”Madras ‘School, of whom upwards of 2000 have 
obtained situations of a remunerative kind from what 
they learned there. Teachers have also been supplied 
to. twenty-two schools from Madras, including two 
schools of art'in Calcutta, and schools established by 
) His Highness the Rajah of Travancore, the Govern- 
ment ool at Bangalore, Government Normal 
Sthool and University, Madras, schools in Ceylon, 

fine, Colombo, Colgong, Nagpore, Jubbulpore, ‘Jey- | 
pore,» Raipore, Colar, Port Blair, Charida, ind Bale 
darth: Assistance has also been given to schools that 
haye been Or ‘are about to be established at Mooltan, 
mates, Roorkee, Lucknow, Lahore, the jails at Coim- 
e and Bangalore, schools at Bombay, Surat, Mer- 
| Gard, Mangalore, Poona, Bassim in Betar, Secundra near 
Agra, -and Vizianagram, and eight teachers 
have been sent to the school established by His High- 
ness the Maharajah of Jeypore. 

There has been 4 great call for drawitig lessons for 
schools, which have beett supplied in large numbers at 
a cheap rate, and in various styles of art. One very 
important series of lessons more recently commenced 
eometry, and its applica- 
tio@-to carpentry, joinery, building, and blacksmith’s 







tal building materials, many of which designs 


v 


satisfactory results is that of chemistry, as applied to 
hay ape wy of minerals and preparation of colours 
here exist in the Madras Presidency all the"tateri 1s 
“the finest descriptions of pottery, stone- 
Ware, ‘and porcelain, besides all the metals, ar their 
that are used in colouring porcelain, with the 





‘can be proc ‘China and Europe>~Inrall, about 
29 mineral colours, equal in brilliance and purity to 
those employed in Europe, have already been prepared 
in Madras, and it is hoped shortly to apply them to 
the painting and colouring of ww . In concluding 
a deseription of the work performed in these schools, 
Dr. Hunter bears testimony to its peculiar suitability 
to the natives in the following terms: “I have no 
“ hesitation in saying that the natives of India have 
“as great an aptitude for acquiring art as those of 
“ other countries, and from their singular lightness of 
“ touch, dexterity, neatness, and precision, I believe 
“ they can be taught, and are likely to excel, in any 
“ branch of art.” 








SURFACE CONDENSERS. 
To tHe Epiror or ENGINEERING. 

Sre,—In all the articles upon the “ Surface Condenser,” in 
the late numbers of your paper, the writers have confined 
themselves to the discussion of the “tubular” and “ jet,” and 
all suggestions for improvements seem to have been made 
with the idea always present, that these two kinds would 
never be superseded. That they are defective, every one 
admits; and yet I have watched in vain, for several months, 
for new designs and new ideas. 

The long voyages which sea-going steamers are now 
making, render it imperative that their boilers should be 
me with fresh water, and that the machinery for accom- 
plishing this work should be the simplest possible in its con- 
struction, and most effective in its operation. 

Running with salt water in boilers is acknowledged to be 
an unmitigated evil for which we have as yet devised. no 
certain and sure remedy. Simplicity of construction, which 
every engineer should consider in his desi since it lessens 
the first.cost and the liability of getting out of order, is 
certainly not one of the leading features of the tubular 
surface condenser. Its multiplicity of tubes, each end of 
which must be made and kept air tight, and at the same time 
allowed to expand and contract, es the expense of con- 
struction very great, and notwithstanding the many devices 
for packing t ends, leakage of air and salt water through 
into the vacuum seems to be the rule rather than the excep- 
tion. Tubes were doubtless first used because from their 
form and small diameter, the metal between the steam to be 
condensed, and the injection water could be made very thin, 
so that the two would thus be brought as nearly as possible 
to one another, and the heat readily extracted from the one 
and absorbed by the other. This device was thus far ; 
but the tubes are filled with water which passes through them 
in an unbroken stream, and since the conduction of heat 
through water is carried on very slowly, the efficiency of this 
tubular surface is not as great as it at first seems. By using 
them we have been enabled to get a large amount of surface 
in a small compass, an important consideration upon vessels ; 
but it remains to be proved whether an increased efficiency of 
that surface, effected-by a more perfect circulation of water, 
will not enable us to:condense the same number of pounds of 
steam in an a tus of the same or less cubical contents, 
and of much cag i 

Experiments were made several years ago to learn whether 
this was possible, but-they were successful only as experi- 
ments, there being practical objections to the use of the 
deyices tried. Since that time no real pro, appears to 
have been made; the 4 plans, with a few unim- 

nt. improyements, have been more extensively adopted 
Gran bakes. Sea going steamers of al] kinds and classes 
use them ostensibly to supply the boilers with fresh water, 
thereby. savi and.preventing the formation of scale; 
but it is well that-with the best boilers are “ salted,” 
and “blowing” froqnantiy: resorted to. In fact, the im- 
pression seems to have..gained ground that the surface 
eneioners ae now etd as perfect as human skill can 
it. + 4 
‘With one engaged.in -meking improvements upon it, the 
space occupied and its weight are matters of the first im- 

i and would. natyrally lead him to endeavour to 
ap 8 srosien weight of steam Pm square foot of surface, 
whith woul ethim 40 reduce the number of tubes used, 
or to do away with them altogether, substituting something 
lighter, cheaper, and requiring less attention from the en- 
gineer in the matter of repair and adjustment. To ac- 
complish this there must be fewer joints;-the velocity of the 
circulating water must be deceased, the petition between the 
exhaust steam must be thin, and made of a metal that isa 
good conductor, in. order that the transmission of the heat 
may be.rapid. As these. partitions must resist a strain mo 
prapghing early to the pressure of the atmosphere, it would 
probably be necessary to divide it into cells of a moderate 
size whose shape should be such, and the pressure acting ina 
way that the metal will oppose the greatest resistance possible 
to the strain. The openings for the injection should be 
straight and free in that-the power required of the cir- 
culating pump shall be’as small as possible, and the passa 
for the fs of the water, after if has done its work, 
large enough to prevent,¢logging with sediment. If there 
should be added to those named some device to prevent the 
cooling surfaces from being coated with the grease brought 
over from the cylinder by the exhaust steam, the inventor 
would then have a machine whose value and importance can 


hardly be estimated. _ 
I have hoped that the discussion alluded to would have 
out, wwifor.something altogether new, which 
Wiepurpose for which intended in a 


‘manner every way more creditable to the profession, and 


evincing the same d of talent heretofore shown in over- 
coming other difficulties in marine engineering. 








successively added other | 


Fy 






mngir 3 & ception of two, viz., cobalt and iridium; but these 


AL, FAR eT aI 


Very respectfully, 
| New York, July 10, 1868. ARTIPEX. 
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MASH-TUNS AND BOILING BACKS AT MESSRS. MILLER’S BREWERY AT ST. PETERSBURG. 
MR. SCOTTLANDER, ENGINEER. 
(For Description, see Articles on “ Brewing and Breweries.”’) 
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MASH. TUNS AND BOILING BACKS AT MESSRS. MILLER’S BREWERY AT ST. PETERSBURG. 
5 MR. SCHOTTLANDER, ENGINEER. 
(For Description, see Articles on “‘ Brewing*and Breweries.”’) 
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AUSTRIAN, .IRONWORKS AND 
MINES.—No. II. 
By Ferpirnanp Kouy, C.E. 
Marta-Zz1e. 

Anovut 50 English miles south-east of Vienna, and 
3000 ft. in verti¢al height above the level/of the sea, 
lies a romantic :valley.in ‘the midst of beautiful Alpine 
scenery, embellished by a splendid vegetation. e 
valley is formed by two mountain rivers, the Salza, 
and Aschbach, which meet at that spot, and continue; 
their course westward towards the river Enns. 
the exception of this narrow and irregular water outlet, 
there is not a natural road mor passage out of the 
valley of Maria-Zell in any direction, and all tlie ap- 
proaches to the place whieh have been artificially made 
are carried over mountain ridges from 600 ft. to 800 ft. 
higher than the valley itself:. Some of these roads are 
impassable for carts, and even those high roads which 
have been built for the postal. service are impassable 
in Winter from time to time. In spring for about one 
week or more, according to the state of the season, 
when the snow begins to melt, and makes fhe moun- 
fain roads impassable, not only for sledges and carts, 
Bat also for horses and foot passengers; Maria-Zell, 
this ancient seat of imperial iron manufactures, is,eut 
Off entirely from all communication with the,rest-of 
the world, and it then hides its industry under a cover 
until the change of seasons brings bettér days. 

In this remarkable situation the authorities of the 
Austrian Mining Department have thought fit to esta- 
blish large smelting works and an ironfoundry for heavy 
castings, in fact, these officials tiave succeeded, by 

eat and costly efforts, in establishing in Maria-Zell a 
found ry for castings of the heaviest elass, and in joining 
to this a large mechanical workshop for the construction 
of rolling mills, heavy engineering work in general, 
and for the manufacture of cast-iron ordnance, The 
power of this foundry is so great, and its management 
$0 scientific, that objects of any size could be produced 
there with ease.and, with perfection, if it were possible 
only to remove them from that locality. when finished, 
In making these/temarks upon the geographical pasi- 
tion of the Maria-Zell Ironworks, it is not tended.to 
throw a slight upon the efforts of those who have 
been entrusted withthe management of this establish. 
ment, and who have successively enlarged an iron. 
works of more thati 300 years’ standing up to its pre- 
sent irrational sizeand~extent. It is not within the 
province of a Government employé to judge of the 
policy of carrying on or enlarging an establishment 
the management of which has. been entrusted to him. 
His only care is to make it efficient and useful so long: 
as it exists. ‘ So far, then, the present state of Maria- 
Zell does —_ to 7 eens or eee m 
while it stands before the world as a glaring specimen 
of the absurdity to which industsial establchgadia 


K 
) 


ean be carried under Government management. 
The basis of the iron manufacture at Maria-Zellis 
a mine of spathic iron ore at Golrad, about six, or 
seven miles’ south of these works. The mine.is very 
tich,-the vein, of solid ore, is from 36 to 60 ft. thiek. 
Tt has been opened up to a width of 400 ft,, and 
to a length of 900 ft. at one spot, and toa; sof 
2000 ft., with a similar width and height of seam, at 
another place. The analysis of this ore, after calcina- 
tion and, washing, is as follows : bis 
Silica ae 200 
Peroxide of Tron ... 
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4.60 
57.83 
3.21 
2.50 
2.18 
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} Percentage of iron, 48. 
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Loss [carbonic acid) 
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The mining operations are carried on in, galleries, 
they require an outlay for timber and*ther ma- 
‘rials for keeping the mine prkingvorder-which is 


serena yee In sfiite of the Téw ae 
ie) miners, the ore at thé mouth Of the Palle 
early 5s. per ton, and ¢ "the bias ‘4 efen cal- 
d and washed, has a prim@ Gost of 12s. per ton of 
This would appear mo8t extraordinary, were it 
iot-for the consideration that the cartage from the mine 
those matintain roads takes 3s. 6d. 
e ore, om account of its contain. 
ftion of sulphur, must be washed 
5 purified. This opera- 
What primitive manner. 


(Mipon an enormous heap 
. 


Hlon is carried, On 


The calcined ore,is 
on the banks of a § 


play on. the 





requalise the surface of the 
and gradients easy, and to bring those massesof irres 


but other large quantities of ore, particularly the dis. 
integrated masses, are washed separately in 

which are placed near the smelting works, The cal- 
cination having converted the pyrites which exist in 
the raw ore into soluble sulphate of iron, these latter 
products are dissolved by the water, and removed to 


a great extent. The produced these 
ores is very pure, ono the gest cul for 
foundry purposes, for refining, the. Bessemer 
fs wor and 


Orks sy 
charcoal. With a view of securing a per 
abundant supply of v * 
been incorporated with the 
Tt covers an area of about 45,000" Eni 
ieldsin a 100 yeats’ rotation aboilt 
eet of wood per annum. ~The forests throughout are 
of! great beauty and extremely well stocked, but the 
mode of working these forests, or rather the-manner 
in which the wood is obtained from them, is primitive 
andexpénsive in the extreme. The forests through- 
out Styria cover the inclined sides of the mountains 
from the level of the rivervalleys up to the very top.of 
most of the summits. ‘The slope of these mountain sides 
varies from’an average incline of 30° or 40° up to 
absolutely vertical, and under all these varied conditions 
the growth of trees is a possibility. Forests accordingly 
exist_in alnjost unapproachable positions. In those 
mountain regions the work of nature, which forms tlie 
outline of the globe and gradually polishes its surface, 
is going on in the face and before the eyes of our 
generation, and the shape and form of these mountains, 
and jparticularly the angle of their inclined sides, is 
changing step by step from year to year. The atmo 
sphere, assisted by the action of vegetation and other 
influences, “destroys the cohesion of the solid rock 
exposed to its influence at the summit of the moun- 
tains, and the material becomes loose and rolls down the 
inelines in small fragments. This effect is accelerated 
by the annnal action of the snow drifts, which in the 


slide down upon the inclined sides.of ons 


thountains covered with snow during the colder 
fon. The rush of these enormous masses of show Am 
slid ene a height of several ee 
n a steep gradient represents a stupendousipe 
hich in its ultimate coutiie has the tendenexeto 
und, to make the Slopes 


gularly shaped rocks down to a slope which corte= 
sponds toa state of equilibrium. ‘The action of those 
snow drifts is one of the great dangers known and 
feared by the inhabitauts of Alpine countries; but at 
the same time ‘it is a most powerful agency whieh, 
under the direetion of engineering science, may not 
only be guarded against but actually utilised for pur- 
poses of cultivation. The descent of the snow upon 
the side of a hill follows the same general laws which 


regulate the course of a river, and the same causes | p 


which are known to influence, to direct, or to check the 


stream ‘will, to a certain extent, produce similar effects 


upon the course of the solid masses in motion. 
avd obstacles in the course of a river we are 
enabled to direct the action of its own stream so as to 
make it dig out its new course in the precise line 
which is required;and the effect produced is all the 
more apparent and rapid when the fall of the river 
and the speed of its current is very great. With re- 
rd..to’ the: “lgvines,” it is obviously possible “by 
ar meatis tO direct their course into such4ines.a 
will appeat most suitable, and to protect certain situa, 


tions from their effects. The growth of a forest is} 


principal and most effective barrier against the 
fallof a lavine. The trees act as a riddle which does 
not allow any large masses to pass unbroken, and they 
protect, the whole area below them by checking the 
it of the falling mass, provided that they exist in 
nt numbers to withstand the shock. At the 
t, also, the growth of a forest is a protection 
t the action of the atmosphere, since the roots 
ach@s a means of holding together the loose masses 
of;Btone and earth, and prevent their being carried 
dd For these reasons the preservation of the 
fo has been — at all times by the popula- 
tidi} of Styria with an almost superstitious care; and 
evem at this present moment the proposed sale of the 
Government property has raised a most ridiculous 
agitation amongst the Styrians to prevent any future 
proprietor from devastating these forests. ‘There is 
nophing more unreasonable than such a line of thought 
andt¢onduct. At this present moment there are 
thousands of acres in Styria covered with forests 

h ought not to carry.a single tree. In the low. 
rticularly in where’ the 


at 


ly in places the dé 
have gradually producéd-hilis of ‘a ve 
slopé at the sides of the valleys, the soil i 


oak on one 


,) cheap transport, and the prime’ 


suitable for agriculture, and most, eminently fit for the 
cultivation of flax. A’ large Bah stote) from 
a traditional and perverse policy, yields nothing but a 
100 years’ crop of charcoal, could be made to: grow 
the staple article of a lucrative industry and of an 
extensive commerce. The valleys and the lower por- 
tions of the mountain slopes, protected at a higher 
level by a broad girdle of forests, are capable of feed- 
ing and employing a population incomparably larger 
than that at present .existing in Styria. The moun- 
tain streams and rivers, with their abundant water 
power, should work the spinning and weaving 
machinery of modern flax mills, instead of moving the 


.| absurd wooden tilt hammers of the Styrian charcoal 


forges of the proeat day. Againjat the summit of 
many- mountain and upon many a steep mountain 
side the forest. statids at_present an enemy of progress. 
The side js too steép, the summit too irregularly formed 
for ing at their present shape with safety and 
ility. tendency of nature is to throw down 
fromthe height sach a quantity of débris as will round 
om et, and give to the side a gentle and suitable 
slope. t there the forest stands retarding 

action which, after all, is inevitable, and which in 
reason, ought to be aided with all thg power and 
ingenuity of men, The forests in all these situations 
should come down with all possible speed, the action of 
nature sliould be directed and assisted, and the course 
of a few years will in some cases change a wild and in- 
accessible place into a fine mountain side, capable of 
ing a forest, or even a better and more lucrative 
crop. The intelligent. management and the partial 
removal of its forests will afford to Styria an incaleu- 
lable benefit ;but also the process itself is likely to 
become highly profitable to those who carry it out. 
Up toithis moment the puff of a steam engine has not 
been heard in those square miles. of forest. All work 
has heen done by’ hand, no-speeial provisions for 
facility of locomotion exist within the forests, and 
only m some places wooden..glides have been con- 
structed for sliding down the timber into the valley, 
or to the river, which carri¢gatfimrther on to a suitable 
Hocality. All this is very primitive, in spite of the 
ingenuity with which it isda fy it does not effect 
feistofthe article is un- 
ily enhanced. Thefutuge destination of all 

‘this wood will hardly be thesameas-at present, viz., 
the production of charcoal,and»— mew industry will 
‘rise in. the vicinity of these forests whenever fresh 
hands and new heads obtain the command of this ex- 


luced from the forests is carted to 

agh an average distance of three or 

this, a large quantity of wood is 

wes of the foundry, The wood is 

d artificially in hot-air stoves to 
t 


T the water, and : fhe temperature 
by the sonbuation of this ied wood is con- 
ly higher than that produced by common air- 


dried wood. The ironworks are enclosed by a very 
handsome and substantial building, They are well laid 
out aga | for hea t casting from the 
blast: furnaces direct, or when | from the air 
furnaces, in whieh +) igs aré)gmelted. There are 
three blast furnaces it in height, 10 ft, at the boshes 
each ; they work with hot blast, and utilise apart of the 
waste gases for the i siprne. The ‘ore is all 
Pept ofa ry a pair of 


; 


Is, but is charged in large lumps. Some 
sof $ wast are used for firing two boilers; but 
these. ot the proper source of power for the blow- 
§, which latter are driven by a turbine. The 
mgines are very well constructed; they 
4 blowing cylinders, 4 ft. diameter and 43 ft. 
gt Ai making 12 strokes per minute. The average 
préeg@uge.ss equal to an inch of mercury. The average 
prodmg@igon of foundry articles and pig-iron at these 
workgaa 4000 tons per annum. 

Th@peastings of the Maria-Zell Foundry are cele- 
brate@ior their excellent quality and for their sound- 
ness fi-strength ; the manufacture of rolls and rolling- 
millsyparticularly, has arrived at great perfection, under 
the agement of Bergrath Wagner, who is one of 
the mest expert constructors of mill machinery on the 
Contiient, and whose “ Universal Rolling-mill” was 
illustfited in Enorvgerine, vol. iii, p. 534. The 
foundty-for heavy articles contains five air furnaces 

laceihin such a position as to make it possible to tap 
romfajl furnaces with the same mould. Each furnace 
can hold 4 tons of liquid iron, and a casting up to 20 





rf 


tons weight coe: rough could therefore be produced 
if. regjivivted extensive engineering workshop, ob- 
taining ats -motive power: from a 20: horse power 
| Jony Aarbine, andfitted outwith a ‘large plant of 
f lL oonst ted, although not very modern, self-acting 


ae 


tS ae 


_ ae 





































Jury 24, 1868.) ENGINEERING. _ 89 
tools, is placed close to the foundry, and at a distance | place of the blast furnace; wood-working machinery | correctly, that assertion would appear to’ be justified 
- -about half a sg eg this meg ya Boe ag ~d all kinds will replace’ the gun-boring lathes and «Sa ee sere at oh a former =! 
arge | for the manufacture of ordnance is | heavy planing. machines;-chemieal works. will stand | who recommended the erection of a, bridge about the 
i reason for this distribution of work-| where the ‘elim toal heaps are being ed apa e- | samé site as that now proposed, uel about two 
shops.over # large aréa is the search for water power.| sent; aud ‘flat tills will, at & later date, utilise | miles above Cossipoor, with a line from the East Indian 
In the case just mentioned, a power of 70 horses" is| the water power of vers. The Gov ent, | Railway running thence to the Eastern Bengal line, 
available and utilised by a turbine which drives all the | in selling the’ Mar property, have no right | which it would join near the Dum-Dum station. From 
mat eee The two engineering | to discount. the : es tobe derived from a fee ecm pees’ Eee mn Bengal line was to be 
work ts eee large lathesfor ‘turning | change of system whicl ‘meyer proposed nor in-|transferred'to the East Indian Railway, a new line 
and borin articles, 2 double lathes for turtting | tended, and which they'aré unable to carry out at. pre- | being constructed for the Eastern Bengal Company to 
the trunnions of eannons, 7 ing machines, anda cor- | sent. BS he y, therefore, that the selling price of | the east of the present ralbee fonk, making in all 
responding number of small machines ofjall kiads ;| Maria-Zell will be sach as to afford fo an e ing | about eight:miles of new line ‘besides the bridge, aud 


also a saw-mill and a set of wood-working machinery. 
There is an ample provision of cranes in all. thework- 
shops, and everything throughout is in good working 
order and condition. , ‘4 

With all this, however, these works, blast furnaces, 
foundry, and hine shop, have no commercial value 
as an industfial establishment. They ought nofto be 
on the spot whéré they are situated, and no ndi- 
ture in the original erection, no skill in thé practi 
management of each special branch, will ever compen- 
sate for the gross inatteution to ali natural .lawg in the 
original disposition of, an ironworks at Ma I 
The existencdof a-rich and most extensive mine; sith 
as that of Golrad, at first sight, appéars to have an‘ 
absolute claim upon the industrial enterprise, ‘and its 
magnitude would, indeed, justify the expenditure of 
vast sums for facilitating the means of transport and 
communication. But this in reality is not the case. 
A large miue of ironstone is worth nothing in Styria, 
where, sueh mountains of ore like the: Erzberg are 
within ‘a few miles distance, mote ily accessible, 
easier worked, and able of a. more’ economical 
management than. the ad mines, Per! the 
position of these: mines will become more favourable at 
some more distant fature,; when a railway will be car- 
ried through that locality to eonnect the Western 
Railway with the Southern Railway of Austria, and to 
establish a straight line-between the towns of Brinn 
and Gratz, a line which, according to the natural con- 
figuration of the country, would’ pass up the valley of 
the river Erlaf to Maria-Zell, and thence over-a pass 
into the valley of the Miirz river. This line would 
connect the mines of Golrad with the Danube on one 
side, and with the main line of the Southern Railwa 
at the other end; it would pass the works,at Aschbach 
and Neuberg, and would raise the productive power, 
the importance, and value of all. these establishments, 
It would even then scarcely save the ironworks and 
machine shops of Maria-Zell from commercial ruin, 
since an industrial establishment: has, no. ,chance,in an 
absolute contest with natural laws, At the present 
moment, an intending purchaser of the. Maria-Zell 
property could look upon the irouworks,and plant only 
as a quantity of brickwork and of old iron, and upon 
the mine at Golrad as a property of most: problematic, 
or, to say the truih, of no value .whatever., There 
remains, therefore, only the property of \lavd, the .ex- 
tensive area of forests, xt other saleable fixtures, 
which,afford a basis for estimating a purchase value 
of this object, . The figure which has been laid before 
the committee of the Austrian Parliament is 600,000 
Austrian florins (60,000/.), and manifestly too low, 
although the consideration of the balance ; sheet. of 
these works for the last ten years appears to justify 
such an estimate. The balance sheet of the. Most, 
Zell works and forests, i.¢., the difference between re- 
éeipts and expenditure, irrespective of interest or de- 
preciation of plant, is as follows : 


Year, Profit. Loss. 
Florins. Florins. 

1857 62,771 

1858 17,447 

1859 189/250 

1860 ‘an 171,812 . 

1861 108,400 

1862 280,651 

1863 21,353 

1864 <a 17,313 

1865 91,688 

186 


G2) aa 95,270 
Average of 10 years, 49,438 florins profit... 
This balance sheet looks very gloomy indeed: * If 
we except the years of the Italian war, and those im- 
mediately following, when a reconstruction of ordnance 
had to be carried out in Austria, regardless.of expetise, 
there is not much more than the value of the potash 
id for, which could have -béen produced from’ the 
Maria-Zell forests if the wood had been burnt to ashes, 
rather:than being and charged into the blast 
Maria-Zell 


furnaces under the present conditions. 
will hardly ¢emain’ an ironworks in private‘ hands; it 
will be n asa forest domain, and ai. industry 
very different from the present will 
in that locality... 


} Notas ct 


wally sprin 
up i vay “n wl ‘ane: th 
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matters relatitig to the cost, condition, ‘and ma f 
4 ment of the KastIndian Railway Company’s lines ; and 
to that report we are indebted for the following par- 


and intelligent purchaser an ample margin for realising 
more than ordiniy profits. . Ys 





© BAST INDIAN RAILWAY. 
We have been favoured with a copyof Mr, 
report on his recent visit to India to examine 








ticulars 
The expenditure still required to the lines 
-of the East India Railway-Company, from January 1, 


doubling of the line im the North-Western Proviiites, 
between Guhmer and. Nynee, be postp for a 
time, the! liture of 527,0007, would be saved 
until such period as the works of doubling should be 
resumed. Assuming the first named sum, the total 
cost of this company’s lines, when completed, will have 
been about 31,250,000/., which, for 1500 miles, the 
total length at present sanctioned, would bring the 
average cost of the undertaking to very nearly 21,0004. 
a mile, which sum includes rolling stock, engines, 
establishments, and electric telegraph and other stores, 
and, in fact, every item of expepditure incurred by the 
company. 

In regard to Howrah station, andthe Hooghly 
bridge question, it is stated that the rapid increase of 
traffic towards the end of 1865, and the difficulty in 
which it placed the company, induced a correspond- 
ing activity in the improvement of the Howrah yard, 
which, up-to that time, was not equal! tothe conduct 
of .a considerable business. A new plan, involving an 
almost entire reconstruction of the yard, was prepared, 
and most of the works therein contemplated are in 
progress and will be completed; but it has been pro- 
posed to postpone the works for the’ new passenger 
shed, indefinitely, in contemplation, of ‘course, of 
carrying the railway across the Hooghly, aud having 
its passenger terminus in Calcutta. 

In regard to the bridge over the Hooghly, the ques- 
tion was reopened during Mr. Rendel’s visit to Cal- 
cutta, and referred to. a conference, of which that 
gentleman was amember. The chief recommendations 
made by the three members of the .conference who 
signed the memorandum. were, that the bridge and 
the railways in connexion with it should be made by, 
and form the property of, a new company ; that the 
terminal stations at Chitpore, or elsewhere, |should be 
built by.the existing companies; that the jetties, by, 
means of which the goods stations would be connected 
with the river, should be, constructed by the. river 
Trust ; that. se long as Sealdah was used)as.a passen- 
ger. terminus the Hast Indian Railway should’ have 
access to it, for passengers ;.and that the maintenance 
of the new lines and bridge, and of the. Calcutta:and 
South-Eastern Railway might be given to one or other 
of the existing ;companies, each of which: would run 
such trains as it thought fit over them, paying to the 
third company for so doing a mileage rate. 

The lines which the conference proposed should be 
constructed in connexion with the bridge comprised, 
besides the short line from.the East Indian to the 
bridge, a branch from the bridge to Sealdah; two 
branches from.a point on the latter, about. three|miles 
from the bridge, to Chitpore, and a fourth from the 
Eastern. Bengal, north of Dum-Dum, running south- 
wards to a junction with the other three branches near 
their point of divergence, in all about ten miles... The 
cost of the bridge was estimated at 400,000/.; thatiof 
the railways in connexion with it was estimated, jin- 
cluding land, at 250,000/., and 50,000/. was, allowed 
for contingéncies, and the. cost.. of. the stations; with 
land for them, was estimated at 240,000/., making a 
a eee ' Pa be fies wg 

. Mr, Prestage, one of the members of the conference, 
dissented from the report, objectin be other: 
things, *‘ that the estimates for the line, and works. in 
the juthood of and within. Calcutta, are danely 








one-third, what they should ; Me 


be 


the estimated.cost of its construetion was then set 
down at 200,000/. exclusive of land, which was esti- 
mated to bs about as much more, for it was calcu- 
lated thatmio-less than thirty acres-would’he required 
from whieh(to obtain earth fot thémeeessary embank- 
ments, but this item appears to have been omitted 
from the more recent estimates, butaipon What grounds 
we are at aloss to understand, a 

he memorandum of the conference, however, went 
on, to say that, in their opinion, neither Sealdah nor 
Chitpore;;were proper sifuationsfor-the ultimate 


termini, of Ee oods or passeiger traffic, both 
= ey sate too far from the business part of 


1868, on the general scheme required hy Government} the city, and: no sufficient thoroughfares lead- 
at that date, including the Main, Chord, and gt ing to them forthe convenience of ¢ither class of 
pore lines, is esti at-3,868,000/. But if the} traffic.’ In the ‘opinion of the conference both goods 


and passenger stations must be ultimately carried well 
within the limits of, the os Sore by the construction 
of a line from Sealdah to k-square, arid thence to 
the river, or,by’the extension of the branch from the 
bridge, to Chitpore, across the “eanal; aud along the 
river bank to Aheeretolah. ‘The cost of such exten- 
sions is not estimated for in the report before us, but 
we should be safe in setting either of them down as 
likely to cost over rather than under 500,000/. 

The above recommendations for new lines wi!l be 
better understood by referring to a small sketch of 
Caleutta, with the various lines proposed for the same 

0 which appeared at page 426 of EyGineenrine, 
ol. ¥ 


With regard to the position of the present terminus 
of the East Indian Railway, Mr. Rendel stated that 
“no. expenditure on. the Howrah station can cure the 
tadical fault of its site. With a wide and sometimes 
dangerous river ‘between it and Calcutta, every 
passenger going to or from it suffers.a substantial loss 
of time, and an exposure to the sun and weather, 
which, during eight months of the year, is a serious 
evil to natives as well as to Buropeans; ‘and I have 
no doubt that it has a considerable effect in retarding 
the growth of the traffic,generally, but specially of the 
suburban traffic, which, with proper facilities, would 
be very considerable.” 

A bridge at Howrah is, as. we have on a former oc- 
casion shown, out of tle question ; but considering the 
difficulties of the present situation of the Mast Indian 
Railway terminus, it would be preferable to improve 
the existing site by giving it a direct communication 
with Calcutta—which could only be effected by means 
of: a subway, or passage under the river, than to 
incur 4 much longer expenditure than’such a work 
would entail, by rendering it eventually necessary to 
establish another goods terminus, at great cost, within 
the heart of Calcutta itself. The advantages of a sub- 
way at this point, over a bridge above Cossipoor, have 
been so clearly pointed out in the former number of 
ENGINEERING, to which we have already referred, that 
it is unnecessary to repeat them here. 

The rolling and locomotive stock is at present. in 
excess of requirements, but that is better than being 
deficient; the present system of working, however, 
Mr. Rendel does not consider to be the best suited to 
the requirements of.an Indian railway, and the mileage 
run is out of proportion to the work done. 

With regard to the lines themselves it is satisfactory 
to learn that the whole of the way, works, stations, 
bridges, and stock, of every kind, on both the main 
and Jubbulpore lines, were found in substantial order, 
the cases of defective workmanship or settlement 
being’ few and far between; and except in a few 
isolated ¢ases, or where the road was under repair, 
the lines. proved as smooth to travel over as any 
first-class line in England. 








Lrverroot WAtsER Surpiy.—At the meeting of the Liver- 
pool Water Cominittee yesterday, it was reported that there 
is’ still in stock fourteen weeks’ supply. The committee 
resolved to spend 50,000/. to improve the communication 
between Liverpool and the reservoirs at Rivington. 
‘BLEGRAPHS IN. SwiTZBRLAND.~—In conformity with the 

expressed bythe European Telegraph Conference, held 
at Vienna, the Federal: Council: has. consented to undertake 
thé establishment ,of'an international telegraph office in 
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MESSRS. PETIN, GAUDET, AND CO. 

Tue works of Messrs. Petin, Gaudet, and Co. rank amongst 
the most extensive on the Continent, comprising as they do 
not only large engineering workshops, but also mines, blast 
furnaces, and iron and steel works. The original establish- 
ment of the company was that at Rive-de-Gier, which was 
started in 1840; and to this was added the works at St. 
Chamond in 1847 ; those at Assailly and Claviéres in 1854; and 
those at Givors in 1862. The firm have also an iron mine at 
St. Léon, in Sardinia, another at D’Ougney (Jura), and a coal 
mine named Unieux et Fraisse, as well as furnaces and iron- 
works at Toga, in Corsica. Of each of these establishments 
oe some particulars in the first volume of ENGINEERING 
(vide page 360), and we now publish an engraving showing the 
arrangement of a pair of 7 ton Bessemer converters at 
Assailly. The works at Assailly are devoted entirely to the 
manufacture of steel, the material being produced ly by 
cementation and partly by the Bessemer process. ere are 
fifteen cementing furnaces, and the steel foundry has fur- 
naces capable of holding 500 crucibles, and there is accom- 
modation for makimg castings up to a weight of 15 tons. 
The Bessemer plant comprises the two 7 ton converters shown 
in our engraving, and also another 9 ton converter. The 
arrangement of the converters is, as will be seen, that usually 
adopted, the two converters being placed at opposite ends of 
the diameter of a semicircular pit, in which the ingot moulds 
are arranged, and the molten steel being distributed to these 
moulds by a ladle carried by a radial arm. The works also 
include amongst other plant four trains of rolls, besides ten 
steam hammers and other appliances necessary for ro i 
on heavy work ; and they give employment to 1000 hands. 








RatteoaD Tracktayer.—The railroad tracklayer is now 
working along regularly at the rate of a mileaday. The 
machine is a car 60 ft. long and 10ft. wide. It has a small 
engine on board for handling the ties and rails. The ties are 
carried on a common freight car behind, and conveyed by an 
endless chain over the top of the machine, laid down in their 
places on the track,and when enough are laid a rail is put 
down on each side in proper position and spiked down. e 
tracklayer then advances, and keeps on its work until the 
load of ties and rails is exhausted, when other car loads are 
brought. The machine is driven ahead by a locomotive, and 
the work is done so rapidly that sixty men are required to 
wait on it, but they do more work than twice as many 
could do by the old system, and the work is done quite 
as well. e chief contractor of the road gives it as his 
opinion that when the machine is improved by making 
a few changes in the method of handling rails and ties it 
will be able to put down five or six miles per day. This will 
render it possible to lay down track twelve times as fast as 
the usual rate by hand, and it will do the work at less ex- 
pense. The invention will be of immense importance to the 
country in connexion with the Pacific Railroad, which, it was 
calculated, could be built as fast as the track could be laid, 
and no faster ; but hereafter the speed will be determined by 
the grading, which cannot advance much more than five 
miles a day. irty millions of dollars have already been 
invested on the Pacific Railroad, and if the time of comple- 
otal me weg by this tracklayer, as it will be if 
Central and Union panies have money enough to 
each five miles a day, there will be a saving of 3,000,000 
dollars on interest alone on that one road.—Aita California, 





CIVIL ENGINEERING COLLEGE— 
MADRAS. 


Tar Madras Public Works Commissioners, in their 
first report, dated in 1852, refer to the difficulties then 
experienced in obtaining engineers for employment on 
the various public works in that Presidency. A cer- 
tain number of military engineer officers were annually 
sent out from Addiscombe, .but they were generally 
found deficient in practical training, although their 
theoretical education was all that could be desired. A 
school did at that time exist in Madras for training up 
men for the subordinate grades of the department, 
which was called the “Survey School,” and it was 
held in the office of the Board of Revenue, under the 
control of the secretary in the Department of Public 
Works. “The system of the school,” it was stated, 
“is defective and vicious; and all that can be said of 
it is that it is much better than none at all. Though 
its practical results have been so slender, in the effi- 
cient qualifications of those whom it has educated, yet 
few as the revenue surveyors have been, and defective 
as have been their merits, so helpless and unprovided 
is the department, that it would certainly have been 
much worse off without them. But a further evil in 
the school is the scantiness of the numbers that it can 
educate in any way. It cannot contain more than 
seven pupils, and that number in two years is alto- 
gether inadequate to the requirements of the depart- 
ment even in this single grade. And the notorious 
consequence is, that in repeated instances very unde- 
serving men have been retained in the service as sur- 
veyors, simply because if they had been dismissed, as 
they oneal: none could be got to supply their place. 
And as regards any other class, this school can give 
no assistance whatever.” 

Such were the sources whence the Public Works 
Department in Madras was principally recruited in the 
year of grace 1852. Considering the necessity that 
existed for ety for the education of the 
pean subordinates of the department, as well as for 
training the numerous class of maistries, or foremen, 
it was recommended by the commissioners that the 
Survey School should be abolished, and that a new 
institution, based upon more correct principles, and 
more commensurate in its extent with the requirements 
of the department and of the country, should be esta- 
blished without delay, on the basis of the Civil Engi- 
neering College at kee. The condemned “ Survey 
School” continued to exist for some after the 
above-mentioned 


the year 1857 a principal on appointed for the pro- 


ected Civil — ege by which it was to 
be sepleced, pending the receipt of orders autho- 


rt on its defective state, but in | th 
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rising the formation of the necessary establishment of 
poo ow &c., he was placed in charge of the Survey 
School, which at that time contained forty-two pupils. 

The civil engineering school was, at last, brought 
into operstion in the course of the following year. 
The plan upon which it was originally proposed to esta- 
blish it, viz., that it should provide instruction for all 
grades of the Public Works Department, except offi- 
cers of the corps of engineers, and civil engineers 
educated in England, was for the time abandoned ; and 
it was determined to confine it to training candidates 
for the grade of sub-overseer and of assistant-overseer. 
The school was divided into two departments, one for 
training candidates for each of the above-mentioned 
grades respectively, a definite standard of attainments 
on admission being laid down for each. At the close 
of its first year the school contained 91 pupils. 

In the course of the year 1861-62 a first depart- 
ment was established for the purpose of training assis- 
tant-engineers, on which occasion sixteen candidates 
came forward, including ten commissioned officers and 
four civilians, and the class for them was formed at 
the commencement of the first session of the follow- 


ing year. 

Ween the reports of superintending engineers in 
1863-64, it aspeged that although the students were 
geeey well grounded in the theory of the subjects 
they were taught, there was a deficiency in their prac- 
tical training ; but this could probably only be supplied 
by their being employed under skilled executive en- 

eers before being invested with any responsible 
uties. 

The report for 1867-68 is now before us, from which 
it appears that the session was commenced with 117 
students; and closed with 102, of whom seven onl 
belonged to the first department, 57 to the pon | 
and 38 to the special department, the latter including 
surveying and drawing. Of this number 22 were 
military students. At the last examination none of 
the students of the first department had been long 
enough in the college to complete the prescibed course 
of study. Applications for admission during the en- 
suing sessions were received from eight undergraduates 
of the Madras University. 

In the second de t the class, as a whole, ap- 
pears to have acquitted itself very creditably in mathe- 
matics, but it showed a falling off, as com with 


the preceding year, in civil . Theav 
reais werd in sareing and fvlig, ad 
ra’ es 3; in 
5 vais were also satisfactory. irty-nine fesh 
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ON THE REGENERA 
TO 


APPLIED 
CAST STEEL.* 
By C. W. Srzwens, F.B.S., Mem. Inst. C.E. 
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is allowed to escape 
quantities near the upper extremity of the retort, 
D oreeee Seteg. so Lene tho Deatee Sate Sie. ep eee os fe inner 
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THE CHANNEL RAILWAY TUNNEL. 
To Tux Eprror or Excrvzenine. 


. — What has already in your fomeel descrip- 
poled Atma a gether 


which is at the a er ions 24,181,654 tons per annum ; 
‘but the wage yng d to and from those ports will pro- 
bably reach 30,000,000 tons. The quantity of coals ae 

4 026 


heated | to those re, Se anne Se months was 2, 
rate of 4, 


A wrought-iron pi 
from a general gas. tabs above, through which a curent of 


brought before you and my abili > accomplish it in all 


its ramifications. It may be granted 

furnace itself has its 

much is yet to be done in working out. the a) 
to the d the modifications 


fore the method of producing 
direct process from the ore, can take its place 
recognised system Snes 
° is io ny. cement hope that, in bringing 
before your Society, I may induce some of its members 
particular branches of the 
e only been able to touch 
t communication. I have much pleasure 
- — I have received in len out 
r. William Hackney, my principal superin- 
tendent, and Mr. Willis, the chemist in charge at my experi- 


forward this result by 
scientific inquiries upon which 





to effect the reduction of the ore in the 

hours. It is, however, not essential that the 
reduced before reaching the bath, 
because the carbon contained in the cast metal serves also to 


a mixture of hematite and spathic ore, | rail 
ts for forming a fusible slag, which will 
accumulate on the surface of metallic 


extraordinary rapidity, but is practically 
prt VERTEBRATED RAILWAY TRAINS. 
To THe Eprror or ENGINEERING. 
Srz,—In the number of July 10th you allude to my plan 
of vertebrated railway carriages for working curved lines of 


lan, as published, was October, 1836, 
long before, and talked over with my 


old master, John Farey. 
i produce similar results is 


and tractors, with a very small yield, di 
with buffer and traction rods when used to couple 
joining vehicles of this kind. The i 
rise and fall by a lever from the carriage passing over 
two adjoining springs. d ‘ 
This arrangement is also shown with the curved springs 
at the centres of the headstocks, i 
the lateral play of the traction rods to rig’ 
ee nee on eee ee to volute 
i carriage centre. arrangemen 
of vehicle, which may be fitted 
or the primitive bumpers 
and by the radial plan of the wheels and 


Shee 


materials, such as dry peat, wood, or charcoal. 

The metallic bath having sufficiently increased in the course 
of from three to four hours, the 
that contained in the hoppers is 
hoppers are empty, a false cover of cast iron, lined with c' 
its under side, is introduced, being suspended from above 
in order to prevent the access of flame to the 
e empty hoppers. Charcoal and ore are filled in 
upon the top of this false cover, and, on cu’ 
wards from the commencement of the 

When all the ore has disappeared 


ly of ore is sto; and 


springs near 
work in trains with ev 
tting the wire, after- | with rod buffers, or outside b 
ing charge. of ordi 

, the metallic bath is tested 
ibed in reference to the melting of scrap. If it 
ially solidified, cast iron is added to re-establish 
ion; but if, on the other hand, the bath 
contains an excess of carbon, oxidising ts may be added as 
Souenin bitainl' 2 
is then § © furnace is ta as |i 
already described. Pped 


H 


ie sac, oh ents Gar aa 

precise composition, so as comparatively 

aT eg 
t to reduce the most . experi 

is, however, as yet limited to experimental wor! F 


range. 
to be continuous and ; 
them. With short light trains this is of little impor 
pair of wheels—less the coupled engine driv 
able to assume their own true radial 
or irregular curves, without being con 
wheels. 


efficient plan of M. Arnoux has 
adapted for its special 


temperature of this furnace, as 
ance pyrometer, which I have constructed for this 
have not yet been able to obtain 
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principle, however valuable, that 
* A Lecture delivered before the Fellows of the Chemical 


tons, at 884,060 tons per annum; but, as the 
latter quantity is based on the shipment in the winter months, 
the actual quantity will no doubt reach 8,000,000 or 9,000,000 
tons. 


The number of animals in the corresponding five months 
of 1866 were : 





Oxen, bulls, cows ... 555 Aus TA 65,434 
pn ote pa pars ise +» 820,935 
Swine hogs... ole dee Pr of 24,889 
Total number in five months... os 411,296 


at the rate of 987,108 head per annum. 

‘The total declared value of imports and exports of new 
and manufactured materials of England forming the trade 
with France, Prussia, Sweden, Norway, Deimart, Hanover, 
Holland, Belgium, and the southern and eastern ports of the 
Continent, was, for the four months ending April, 1868, 
about 30,000,0007., equal to 90,000,0007. per annum, and 
there can be no doubt that the staple manufacturers of each 
country would receive great impetus as the facilities of transit 
to ape) array are extended, and that the owners of the 

t Ids of England will find increased demand for 

eir commodities, for, with the Midland, the Great Northern, 
the North-Western, and the Great Western Railways all in 
prea order through the whole line of the country to Lon- 
don, the southern lines almost to the point of Dungeness, 
the traffic through the tunnel would be very great, as many 
merchants and others would be enabled to avoid the ship- 
ment of goods, and weer RS not only save, in some cases, days 
in the transit, but would, by means of the railway, effect con- 
siderable saving in expense. It would therefore be very much 
pare eager 7-day boas. yeep Sve y to promote the con- 








struction of the as it would very much increase the 
general traffic between all parts of Europe. 
Estimate of Probable Income. 

Say, 1,000,000 passengers at 8s. 6d. ... 425,000 

" 1,000,000 ye 6s.6d. ... 325,000 
4,000,000 tons of goods, merchan- 

“dise and minerals at 3s. 6d. ... 700,000 

500,000 sheep and lambs at 2s. ... 50,000 

200,000 of cattle at 4s. ... 40,000 

50,000 pigs at 2s. ace 5,000 

2,000 oe atds. wie 400 

Poultry, say ‘ab re pa és 600 
Post service, the actual annual 
cost of the Dover and Calais mails, 
being about 18,0007. for the whole, 

BBY ove eve eve eee eee 60,000 

Telegraphs, &c., &c. ... oe tne 20,000 

Total ... Sas ee so e+ 1,625,900 

Say, 40 per cent. working expenses ... 650,360 

Probable nett profit pe sie aan 975,540 


a sum sufficient to pay good interest on a much larger capital 
than I have estimated as the probable cost of the works. 

The time now occupied in going by the South-Eastern 
line from London to Paris is 10 hours 30 minutes ; the train 


is 2 hours 50 minutes going’ from London to Folkestone, and 
4 hours 55 minutes from Boulogne to Paris; thus 3 hours 
5 minutes is the time t in boating, whilst the 
through the tunnel not occupy more than 40 or 


minutes. The distance from London to Paris, vid Folke- 
stone and Boulogne, is 267 miles; the fares are, first-class, 
. | 21. 178. 8d.; second-class, 27. 2s. 6d. The fares from London 
to Folkestone, 19s. first-class, 13s. second-class. The fares 
from Paris to Boulogne are, 11. 3s. 10}d. first-class, and 
17s. 6gd. second-class, so that the company receive for boat- 
ing, 14s. 44d. first-class, and 11s. 4}d. cosem-class passengers 
e regular boat fares from Dover to Calais are, 8s. 6d. 
first-class, and 6s. 6d. second class, and in my estimate I have 
ae ee ee through the tunnel. 


I am, Sir, your most obedient 
“ = : hi, Gores Remineron. 
*" July 16, 1868, = 





















































































92 


ENGINEERING. 








NOTES FROM THE NORTH. 
State of the Pig-iron Market. The cotter prion foe pie 
i -—The ruling price for pig iron 
during the last few days has been 52s. cash. a Som 
8000 tons to-day in a firm market, On Thurs- 
day last fully tons were disposed of at 52s. 9d. éight days. 
Since last reports Coltness No. 1 has fallen 1s. per ton—it now 
sells at 59s. ; and Gartsherrie’No. 1 at 57s. During last week 
the shipments of pig iron from all Scotch ports amounted to 
12,755 tons, as against 8,222 tons for the corresponding week of 
last year. The following is the statement of the imports of 
Middlesboro’ pig iron into Grangemouth : 


For the week ending July 18, 1868 ... 
July 20, 1867 ... 


Tons. 
2,604 
1,790 

814 

56,470 

23,501 


” ” 


Increase ... on ese ose ase 
Total imports till July 18,1868 f...  ... 
- » duly 20, 1868 


Total increase for 1868 ... 32,969 


Im: t Discovery of Hematite Ironstone.—It has just 
been announced that a very valuable mineral field has been 
discovered on the estate of Mabie, near Dumfries, the property 
of R. Kirkpatrick Howat, Esq., which promises to give a very 
fruitful ond abundant yield of fine hematite iron ore. Several 
samples have been submitted for analysis, and Dr. Penny, of 
this city, certifies that the ore contains 98 per cent. of red oxide 
of iron, and that of this 68 per cent. is pure metallic iron. It 
is expected that when a lease of the mineral is arranged, this 
deposit of hematite will prove of immense advantage to the dis- 
trict, as well as to the country at large. The hematite iron- 
stone found in the Garleston hills, near Haddington, some few 
months ago, is already much in demand. Large quantities of 
it are brought into the Coatbridge district. 

State of the Iron and Coal Trades in Lanarkshire.—In con- 
sequence of the Glasgow fair holidays, the amount of business 
done during the past week has been limited in both of the 
above-named branches of trade. There seems to be an im- 
provement for the better, however, more especially in the iron 
trade. As the hopeful prospects of additional contracts for 
malleable iron have, to some extent, been realised, in the estab- 
lishments where they have been received, all hands were fully 
employed at ship-plates and angle-iron up till Thursday even- 
ing last, when labour was suspended for the holidays. There 
are rumours that, with tolerably extensive operations on the 
banks of the Clyde and Tyne, better orders will soon be stirring 
and labour pretty well employed during the autumn. For bar, 
merchant, and rail irons, the orders are but moderate, and as 
yet only confined to those works where contracts can be finished 
with despatch. Prices fur the best descriptions of iron remain 
unaltered. The pig-irun trade remains quiet, the recent reduc- 
tions in prices having scarcely stimulated the trade in the 
slightest degree, and many firms have large stocks. In prices 
the principal makers are showing more firmness; and with 
No. 1 G m. b. at 52s. 9d. cash, it is thought the point has at last 
been touched, from which there will spring a steady and con- 
tinuous though not rapid improvement. ‘The dispute continues 
between the coal-miners connected with some of the ironworks 
and their employers. The men demand a higher rate of wages ; 
in some instances an increase has been obtained; but a large 
nymber still remain out. 

Experiments on the Electric Spark for Lighting-up Beacons 
at Sea.—The Commissioners of Northern Lighthouses, in 
addition to the experiments on the electric light produced by 
the consumption of carbon pencils, are now experimenting on 
the conveyance of electricity by a cable placed under water 
between the Chain Pier and the breakwater at Granton. In 

laces where the expense would be too great to build a tower, 
like those of the Eddystone or Bell Rock, within which ‘light- 
keepers may live and attend to the light, a simple beacon is 
often erected, which, though visible by day, cannot, of course, 
be seen at night. In the year 1854, Mr. Thomas Stevenson, the 
eminent lighthouse engineer, proposed to remedy this defect by 
conveying electricity from a Bunsen Battery on the shore 
(where an attendant would Jive) through a submarine cable to 
the beacon at sea, and thus make its position visible at night 
as wellas by day without attendants on the spot. It was not, 
however, till about two years ago that this idea was partially 
tested. In these preliminary experiments Mr. Stevenson used 
the induction spark in connection with Mr, Hart’s improved 
contact-breaker. He afterwards applied to Mr. Siemens, of 
London, who suggested a different arrangement, consisting of 
an electro-magnet placed on the beacon, the reciprocating 
movement of which magnet breaks the current and gives the 
spark, which consumes mercury supplied continuously by a 
mercurial pump worked by the lever. Mr, Siemens’s arrange- 
ment is the one which is now being tried, and the induction 
spark is next to be subjected to practical trial, For such 
beacon lights a comparatively feeble flash is sufficient, as they 
are seldom required to be seen at a greater distance than about 
half a mile. er 

Invitations from Edinburgh to the British Association.—As 
mentioned months ago in these Notes, the authorities of Edin- 
burgh are resolved to have an early meeting of the British 
Association in that city. Within-the last few days a meeting 
has been held of representatives of the various public bodies and 
the learned and stientific associations of Edinburgh with the 
view of taking irito consideration what steps should be adopted 
towards inviting the Association to hold the vores | of 1869 in 
the Scotch metropolis. The Lord Provost presided. A com- 
mittee was appointed to make the request at the forthcomin 
meeting at Norwich. If I remember rightly, there is a sort o 
understanding that the meeting of 1869 is to be heid in the city 
of Exeter. Meetings have been held at Bristol, Plymouth, 
Swansea, Cheltenham, and Bath. That is certainly evidence 
of a good deal of consideration for the west and south-west 

of the kingdom. There is much room to fear that the 
peripatetic philosophers will resolveon going westwards again, 
and that Exeter, rather than Edinburgh, will be the scene of 
the 1869 meeting, unless the “ modern Athenians” can “take 
over’ and secure the influence of “the senior trustee of the 
British Association ” (Sir Roderick Murchison) in their favour. 





There has been no - 
A New Pump.—Mr. Scott, shipbuilder, 


t recently constructed and exhibited a new form of pump. 


seems to a considerable amount of interest. It is con- 


ughes, 
was driven by the engine. which is attached 
and Sons’ saw mill, 
of 16 ft. in two and a half minutes, or about 500 tons weight 
per hour.. The turbine oceupies’so little space that it would 
go into a hat almost, and therefore it can scarcely fail to be of 
great advantage on steamboats. 

Water Supply.—Many places in Scotland are very badly off 
for water on account of the long-continued drought, and serious 
complaints are being made in various directions. Greenockand 
Glasgow are two notable exceptions to the general rule. _ In the 
various dams connected with the Greenock Waterworks, the 
amount of water on the 18th instant was 1,117,000,000 gallons. 
The weekly consumption and waste in Greenock amounts to 
114,000,000 gallons, and hence there is at present a supply for 
between eight and nine weeks.. The Greenockians need be 
under no undue fear regarding what they shall drink for the 
next few weeks. In Glasgow things are very much better. On 
the 11th instant the water in store at Loch Katrine was equal 
to the supply for 107 days, while in the Mugdock reservoir there 
was then an amount capable of yielding a supply to the whole 
city for 17 days, and in the Gorbals reservoirs, 106 days’ supply 
of the quantity at present drawn from them. We were bring- 
ing into the city an average daily supply of 26,690,000 gallons 
during the three months of April, May, and June. This was 
1,200,000 gallons per day less than during the corresponding 
~~ of - year. In the course a “y while there will be 
two lines of pipes in operation, and the daily supply capaci 
will then be seals 36,000,000 gallons from ade Revine lone, 
London would give something to have a few Lock Katrines 
within easy tapping distance. 


Pit Managers and their bilities —The following bit 


of news from the mining district of Hamilton may have some } de 


interest for such of your readers as read the article on “ Masters 
and Servants,” in a recent numberof Encineerinc. The bm 
is the one there spoken of, and Nish is the manager under 
whom the man Wilson lost his. life: James M‘Namara, collier, 
Hamilton, sued John Nish, manager, Woodball, for 121, as 
damages sustained by defender on the 27th May last, in conse- 
quence of an explosion of fire damp in No. 2 pit, Haughhead, 
near Hamilton, whereby pursuer was severely injured by burn- 
ing, and laid up for seven weeks under medical attendance, and 
was still unable to work. The summons alleged that the ex- 
plosion was caused by culpable conduct on the part of the 
defender in his capacity as manager of No. 2 pit, in his having 
employed an incompetent person to act as fireman, viz., James 
Pa sone collier, Hamilton, who through carelessness or unskil- 
fulness on the date in question reported to the pursuer- that his 
place was all clean, when it was not. The pit belongs to Merr 

and Cuninghame. When the ease (was called, Mr. J. rd 
Peebles, on the part of the defender, denied all liability, and 
especially denied that his client, Mr. Nish, had employed Wylie 
to act as fireman; but that the underground manager, William 
Dougall, had taken Wylie on, and if any one was liable it was 
Dougall. Mr. A. Y. Rose, for the pursuer, said that Mr. Nish, 
the manager, had the sole control and superintendence of the 
collieries, and of the arrangements therein, and had instructed 
Dougall to seek cut a fireman for No. 2 pit. Dougall no 
doubt had done so, but his sg eee was subject to the 
approval of Nish, who was therefore legally responsible for the 
selection, and was bound to make eg od and satisfy himself 
in regard to the qualifications of the fireman. This Nish had 
not done, and the statement imputed culpability to him on that 
account, and to which the injuries set forth as sustained by 
pursuer were attributable. The sheriff, after hearing a portion 
of the evidence for the pursuer, remarked that the points in- 
volved in the case were so important and of so nice a nature 
that he could not approve of adjudicating upon it in the Small 


Debt Court, and would recommend the pursuer to withdraw | jay. 


the present action. After consulting his client, the pursuer 
acceded to his lordship’s suggestion, and intimated that the case 
would be brought up at a different court. In consequence of 
this case being anticipated, the court hall was crowded princi- 
pally with miners and their employers, who seemed to take a 
ively interest in the discussion. oy 

Before leaving this subject I should mention that the miners 
of Scotland are exacting pledges from candidates for parlia- 
mentary honours that they will, if elected, support any motion 
to reform the law as interpreted by the House of Lords in the 
recent case of Wilson. v. Merry and Cuninghame: 

Steam Shipbuilding.—Messrs. Caird and Co., Greenock, have 
contracted with the Hamburg-American Steam Packet Com- 

ny for a sister ship to the Westphalia, of 8200 tons and 600 
forse power. There was to be launched to-day, by the same 
firm, a steamer of the same dimensions for the North German 
Lloyds, which will make the fourth steamer, of over 3000 tons, 
launched by them this year, being a total of 12,500 tons in 
seven months. They have other three similar steamers build- 
ing, all of which will, it is expected, be launched this year. 
Since last report a number of other vessels have been launched, 
some of them of considerable size. 


LIVERPOOL NOTES. 
LrverPoot, Wednesday. 

The Cheshire Lines Committee and the Stoci Corpo- 
ration.—There has been a slight mis' g between 
the Stockport Council and the Cheshire Railway Committee, 
on account of a sup, breach of faith on the part of the 
. and Lincolnshire Com: . A-special 
meeting of the Stockport Town Council was on, Monday 
afternoon, for the purpose of receiving explanations and 
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and lifted 6000 gallons of water to a height: 





t country 
of vessels of large tonnage 
the mail packet stations. The house coal trade has slig! 
improved. On the whole, however, the coal trade is 

from anything like animation that several of the Welsh col 
lieries are only working half time. 

The Trade of the Hardware and Iron Districts. 
have lately come in more freely, and accounts from Bir- 
mingham are more favourable. many instances it is sai 
that manufacturers who commenced the quarter with a 
panty sapply of orders on their books are now able to kee 
their establishments pre well occupi The South 
American trade has been by the unfavourable Ex- 
change and the war in Paraguay. An average number of 
orders has been received from Mexico, and the West Indian 
trade is steady. Business with the East seems to be reviving, 
and the West Indian trade continues steady. The So 
African trade is extremely dull, but the Australian is some- 
what better. behest gre advices report that manu- 
factured iron is steady, and there is fully an average number 
of orders from all principal markets, There is a slight 

provement in the hardware trades, but the state of thi 
branch of industry is by no means ing. 

The North of England Tron and Coal .—There is a 
shade of improvement noticeable in the iron trade of Cleve- 
land and the North of England, more ially in pigs; but 
prices have not advanced, although the ine has received 
acheck. The deliveries foreign, coastwise, and inland are 
going with considerable activity. The shipments to Dutch 
and some of the French ports, however, have fallen off. 
Scotch and Welsh firms continue to send in orders for 
Cleveland veacking Ol Gee Ble Sa but. the mills in 

. Plate le-iron makers 
are less busy than usual. The neleticind baboon, and 
men are 8 
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tolerably active; but the Tyne is quieter. 
Papas i canine to suffer from the 
accommodation at Middlesborough 

The Liverpool Water Supply.—The Water 
pe pty ng — _— to spend 50,000 
ing water from Rivington, ing, as it now 
after leaving the filter beds: through a tannel 
coalseams. It is understood that i 


1,800,000,000 
ual to another three months’ f° is i 
23,000,000 over the quantity a at the same date of 
aes The Liverpool Corporation will haye to aj 
next year to enable them to purchase land 
the Hilton House tunnel, and to lay a new line ot pipes 
the same in —_! avoid the disastrous 
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BREWING AND BREWERIES. 
No. XVIII 

Bottuse tue Wort; Coprers asp Borie. Backs. 
Iyasmucn as hot water, or liquor, is required for 
the ' of mashing, it may have been thought 
that we should, before this, aga 5 some account 
of iances, such as coppers and boiling backs, used 
in breweries for heating water. As, however, some 
forms of co; , &e., are used both for heating liquor 
and for bolting worts, we have considered it better 
to defer treating of these heating appliances until 
arriving at the present point in the general process of 
brewing, when the different varieties could be described 
together. - Before entering into’ these particulars, 
however, we have some remarks to make on the pro- 
cess of boiling itself. 
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The wort when drawn from the mash-tun is composed 
of water, glucose or saccharum, and gum or mucilage, 
ther with smal] proportions of starch, gluten, and 
umen. During the early part of the process of 
boiling the diastase effects the conversion of the 
starch into sugar, dextrine, and gum; and h 
ili s on the wort is concentrated, and a certain 
rtion of the albuminous. matter present is 


i 


at 


to the worts whilst it is in the copper, and they 
serve not only to give the beer an aromatic bitter 
taste, but also to improve its keeping qualities. 
This latter effect appears to be due partly to their 


bid : aa A a ac tion of 
the i stri Pec y bie Apa 
and partly tothe Tapaline, etherous oil, resin, 
bitter principle contained in them possessing anti- 
janet iti 


ualities. 
The time daring which the boiling must be continued 
will depend upon several ci such as the 
ive power of the copper, es amount to which 


as the wort cools down from the boiling poim 

ining the duration of the boiling, the time 
required to obtain the extract from the 
hops has also to be considered. stronger the hops 
the longer boiling they require to obtain the full 
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JUCKES’S GRATE AS APPLIED TO A BREWING COPPER; MESSRS. F. COLYER AND CO., ENGINEERS, 


ited in a floculent form. The hops also are | the 


extract from them, and thus whilst weak varieties may 


) WA a A a et 
LW, Ma) a 


, roman 1 ' 
5 agg L. | 


igi 
\ 


a 


yt 


‘| 
LS 


Hh ee 


Evid ili y 


JR 
% .* 


— | 


ox 4 ° SY 
ad 


BBW WvV‘ 


ae 


SSS CXC ..C6 





only require to be boiled from half an hour to an hour, 
the boiling of the stronger kinds should be continued 
from one and a half to two hours, or even longer. 
Care should be taken, however, not to push the boiling 
process too far, or a di bly bitter extract with- 
out the proper aroma will be obtained. Strong beer 
requires lo boiling than weak beer, and prac- 
tically the completion of 
tion of the albuminous matter is concerned, 
is indicated by the “ breaking” of the wort or the for- 
mation of numerous flocks 0! ated inatter. As 
the resinous and oily etherous principles of the hops, 
also, combine with the sugar, gum, and dextrine of t. 





e boiling process, as far as | prac 


treating 
wing (vide page 463 of our last volume) we gave 
examples of the quantities required in different cases, 
it w. ens oe we should speak further of 
the matter here. some instances the measured 
quantity of hops is merely thrown into the copper, 
stirred into the wort, whilst in other cases they 
picked out and strewed on the surface, where they are 
allowed to stay for some time*before being stirred in. 
The object rail woo them to swim on the surface in 
this way is to allow heat to be permeated by the risi 
steam, thus opening their pores before they are ras | 
down into the wort. When the boiling is performed 
in an onan oper. also, the layer of hops strewed on 
the s of the worts in this way protects the latter 
from contact with the atmosphere, and protection of 
the same kind is also afforded to some extent by the 
rising steam. In many breweries, where two or 
mashes are made, the hops, after being boiled with the 
wort from the first mash, and discharged with it to the 
hop-back, are lifted back again into the opp, , and 
boiled with the second wort, and so on. is the 
general practice at the London breweries, and in man 
of them the hop-backs are fitted with “ Jacob’s ladders,” 
or elevators, by which the hops can be conveniently 
transferred back to the cop At Messrs. Char- 
rington’s, a long Archimedean screw, similar to 
those used for transporting malt < but 
placed at an angle of about 30°, is for rais- 
ing the hops from one of ‘the hop-backs to the 
copper. When hops are in this way the 
moisture finally retained in them—and which, unless the 
hops are allowed ample time for drainage, will amount 
to one barrel for every 60 1b. of hops, is only of the 
strength of the wort with which they were last heated, 
and is consequently of comparatively little value. 
Another plan is to discharge the hops from the copper 
with the first wort, and then allow them to remain in 
the hop-back, the succeeding worts being merely 
poured over them. This plan also effects a gradual 
wee of the liquid retained by the hops. Another 
method. of preventing loss by the retention of wort by 
the hops is to subject the latter to pressure, and this 
lan is much followed at Burton. At Messrs. Salt’s 
rewery at Burton the practice is, in the case of the 
best pale ales, to boil the hops with the first wort 
only, and not evento allow the second boiling to run 
over them. After being discharged from the copper 
with the wort, they are removed from the hop-back 
and pressed, after which they are again available for 
another brewing. In other breweries the hops are 
boiled with the first and second worts, and are then 
ressed, so as to thoroughly remove any wort held 
y them. The wort pressed from the hops is gene- 
rally added to the gyle to which it belongs, or, in some 
instances, it is added to an inferior brewing. At Messrs. 
Allsopp’s, Bass’s, Salt’s, and other large breweries, 
hop presses, worked by hydraulic power, are used, 
whilst in smaller establishments screw presses are 
generally employed. At Messrs. Younger’s brewery 
at Edinburgh the wort is expelled from the hops in 
centrifugal drying machines. We shall, however, in 
a future article describe fully several varieties of hop 
presses and drying apparatus, and we need not there- 
fore speak firther on thes matters here. 

We may now proceed to give some description of 
the appliances employed for boiling worts and for 
heating liquor. These appliances may be divided into 
two principal varieties, namely, those in which the 
heating is effected by fire directly applied to the vessel 
containing the wort or liquor; and, those in which 
the boiling is effected by steam, the latter being either 
passed through coils of pipes immersed in the liquor 
or worts, or otherwise applied, as we shall explain in 
due course. In destribing boiling appliances we shall 
commence with that.variety in which the heat of the 
fire is directly applied, and shall first treat of boilers 
for heating “ liquor” only. ; : 

The number of forms which a liquor boiler may 
assume is very great. In reality any vessel capable 
of containing water and of having heat effectually 
applied to it would serve as a liquor boiler; but in 
tice those forms should only be used which allow 
of ready and thorough cleaning. As an example of 
an exceptional form of — boiler “we may 
refer to that at Messrs. Truman’s brewery, of 
which we gave an engraving on 59 of our last 





number but one. In this instance there was no room 
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for the boiler in the brewery itself, and‘Mr. King, the 
engineer of the establishment, bit upon the plan of 
placing the boiler over the yard and anpporting it on 
columns,. In order, moreover, to save material he gave 
the boiler such a form that it would not only support 
itself, but edrry its contents, and it thus became really 
a tubular girder of 39 ft, span, that being the distance 
longitudinally between the centre of the supportin 
columns. The structure is altogether 43 ft. long, an 
for the greater part of this length it is 12 ft. 6in. wide 
inside by about 13 ft. 3in. high at the centre. It is 
carried,on four cast-iron columns, which support it at 
aclear height of 21 ft. above the yard level, and at one 
end-—that.at, which the furnaces are situated—it com- 
municates. with one of the brewery buildings. The 
boilér contains three flues, each 3 ft.in diameter, which 
ran throngh it for almost its entire length. Of these 
flues thetwo outside ones are at one end formed into 
furnaces fitted with Juckes’s grates, and they are, more- 
over, traversed at intervals by “Galloway” tubes, as 
shown. in .the section, Fig. 4. At the end furthest 
from’ the furnaces the two outside flues communicate 
with.a. transverse flue, and from this the central longi- 
tudinal flue conducts the hot gases to a square upstake 
near the furnace end. .The shape and arrangement of 
the fines; &o., will be readily understood by reference 
to the engravings, from which the form of the boiler 
in section will also be seen. It will be noticed that 
the woof and sides of, the boiler are stiffened by angle 
and..T-arons rivetted to them externally; and that the 
sides. are carried down below the level of the real 
bottom of the boiler, and are connected by transverse 
girders. on*which the bottom rests. The sides are 
formed with top and bottom flanges like ordinary 
plate prars. Altogether, this boiler is an interesting 
example of a piece of special construction, and it may 
afford some useful hints to those to whom economy of 
space is an important matter. 

A great number of liquor boilers’ are made of 
copper, rand of very similar form to the domed coppers 
used for boiling worts. .Of such liquor coppers, a 
at. Messrs. Allsopp’s brewery, of which we ished an 
engraving on page 253 of our last volume, a good 
example, Of these coppers there are four at. Messrs. 
Allsopp’s new brewery, and they haye eachi a boiling 
gapacity,.of 280 barrels, As will be seen: from the 
engraviig, they are almost globular im form, hei 
merely flattened, or rather dished: agp on the 
underside, directly over the firé-~A p from 
the top.of each copper through the roof, for the eseape 
of steam,.and with the exception of the openings thus 
afforded, the coppers are entirely closed, Each copper 
is fitted with a coiled pipe, as shown in the engraving, 
and this pipe serves as an attemperator, it being the 
practicé to raise all the water to boiling point, and 
then cool it down to the proper temperature by passing 
cold; water through the coil. With ‘some ine of 
water there,is a decided advan in working in this 
way ;'and at many breweries when the liquor coppers 
are not. fitted with attemperating pipes it is the prac- 
tice to boil the liquor over night, and then let it stand 
to cool: down to the proper temperature for the next 
day’s bréwitig, so as to avoid the necessity for mixing 
it; with unboiled water. The liquor boilers at 
Messrs. Allsopp’s are set in the usual way—a way 


Which, will be readily understood from the engraving. | i 


The. fire is placed directly beneath the copper, and 
the hot gases. are led; through the. flue whic 
around the, lower, of the copper to the chimney, 
Anbther form of liguor boiler is that. shown in the 
cagravings of the brewery designed by Mr. James 
Steel, of Glasgow, of which we gave engravings in 
our number of May Sth last. This. liquor copper is 
set in the same. manneras those at Messrs. Allsopp’s, 
and, like them, it is fitted with attemperating coils. 
‘Besides the soRpe made expressly for heatin 
liquor, the various forms of wort coppers are also ma 
for this purpose, the coppers being in many breweries 
used for either worts or water indiscriminately. Wort 
coppers, may: he divided into two acecaal, classes, 
namely, the covered and the open coppers ; and re- 
ting the merits of these two classes, there is some 
ilfevence. of opinion... In. London, where. porter and 
stont ,are the, ,pringipal beverages brewed, covered 
coppers are the rule, and open coppers the exception ; 
indeed, we know of but,one large London brewery 
Where an. open’ copper is in use, and that is at, the 
establishment. of the Lion Brewery Company, where 
it, is, used for ‘ale worts,. At Burton, on. the con- 
trary, where: pale ,ales form the staple produce, 
open bs ae only are used, it being considered, 
and ‘with reason, that boiling «i 
would ig pe the colour of the ale, 
coppers are also used in Scotland and other parts 
where much ale is brewed. In the case of the Burton 
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pale ales the utmost care is taken at all goints in their 
manufacture to secure the lightest colour possible, and 
this has led to the use of coppers which are of com- 
paratively small size, and which contain but a moderate 
depth of worts. Thus at Burton ‘the coppers have 
seldom a greater capacity than 100 barrels, and most 
of them are much smaller, whilst in London coppers 
having a capacity of 500 and 600 barrels are usual, 
and some are‘even larger. In these large coppers the 
depth of worts'is of course considerable, and even if 
there is a free e for the steam, the pressure due 
to the mere head of the contained liquid is such as to 
allow a certain amount of overheating to take place 
directly over the fire sufficient to discolour a pale wort. 
In some coppers, moreover, the steam is not permitted 
to escape quite freely, and consequently an additional 
pressure is set up. 

The domed form of copper now used in the London 
and other breweries is a very old one; and as long ago 
as 1780, Mr. Goodwynne, the proprietor ofwhat is now 
Hoare’s brewery, introduced the plan of surrounding 
the upper part of the copper by a “pan,” or vessel 
which could contain a charge of wort or liquor, which 
was to be subsequently introduced into the copper. 
Five years later, in 1785, Bramah addéd to coppers 
pipes which led the steam evolved down into the liquid 
contained in the pan, and coppers fitted in this way 
are still in use in' some breweries. The object of 
fitting coppers with pans appears to have been two- 
fold; first to economise fuel, if possible, by utilisix 
the heat radiated from the roof of the copper, re 
second, to ensure. the means of refillix g the cop 
quickly after its contents had been dischangs 
hop-back, As regards the first oft bi 
may remark that it is more thati doubtful tats 
economy of fuel results from the use of pans. “S 
long as the contents of the ‘pan are at a lower tem- 
perature than those of the copper there is a constant 
transmission of heat going on from the latter to the 
former, whilst as soon as the contents of th ecome 
heated, a loss of heat ensues by radiati 
surfaces of the pan, and of the liquor con’ 
Instead, therefore, of there\.being a 
radiation from the roof of the copper, 
by radiation from the much au 
—surfaces, we may add, which “are Usual 
efficiently protected than the roof of the 
be if the pat was not»en the. 
work, there will be but little loss of heat 
and, moreover, its evaporating powers wi 
than if it was fitted with a pan. 

We have said that. some coppers are completely 
closed at the top, and are fitted with pipes which con- 
duct the steam Sates into the liquor or wort contained 
in the This 1 i 
— used, 2 brewers generally are¥ 
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of the Rboiling Tonle By the use of 
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into the fhopba 
the pan 
would otherwise have been abandoned. ‘This, how- 
ever, is a matter which depends more upon the 
ep oe of the brewery, and the system of work- 


ing followed, than upon.anything else, as, if the coppers 
ae below the level of the tata if} i pump. 
ing Rewer is_provided, they can be quite as 
readily and as rapidly as by running down the contents 
of the yas, blond some ircaohgtaincss, +98 
in cases where there are no beating pipes in 
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favourably known as manufacturers of brewery plant. 
The sides of coppers.of: this kind are usually made of 
copper plates about } in. thick, whilst the bottoms are 
from #in: to 1 in! thick, and sometimes even’ thicker. 
The form of the copper will be at once seew from the 
erigraving. The lower part is, it will be seen, of 
slightly less diameter than the upper, a being 
thus formed which rests upon ‘the brickwork. The 
upper part of the copper ‘terminates: in a cylindrical 
portion open at the top, as: shown, and dowm this 
passes the shaft of the “rouser,’» ana tus 
employed to prevent the hops from setthng on 
the bottom the copper.’ ‘The rouser . consists 
of a vertical shaft ing a crosspiece at its lower 
end, this crosspiece ving chains:-hung from it 
as shown. The central shaft, which ~is steadied 
by being passed through a bearing carried: by stays 
extending to the sides of the copper, is driven through 
bevel gearing, and as it revolves the chains drag 
against the bottom of the copper and prevent any de- 
osit taking place. Appliances are usually provided 

‘or readily raising the rouser clear of the bottom when 
requi The pan of the copper is cylindrical, and it 
is recessed on one side to give access to the manhole, 
which is provided both for introducing the hops and 
for ets the Bosca to be readily entered when 
. The ole is fitted with a water-tight 

cover, which can be firmly secured by a screw and 
crossbar, so that the copper can be filled above the 
level of the manhole if requisite. The copper is pro- 
vided with a pipe, fitted with a sluice cock, for draw- 
ing off its contents ; and there are also pipes furnished 
i cocks for charging the copper and pan, and for 
stting down the contents of the latter. These pipes 


Leotks, however, have not been shown in the-en- 

wg, as their arrangement will vary greatly ac- 

co = gpa of the brewery in which 
the copper is situa’ 

The of the copper is of the ordi kind 

already mentioned in tesaking of liquor 


which 


fire is placed directly under the copper, 
from it are led into an annular flue, by 
‘ate led around the copper into the chimney. 
draught is split, passing half round one 
round the other, and eg to the 


ing, particularly in ‘those ‘of the country 
where Sensing of fuel is an object. On the pre- 
ceding page we give an engraving showing a Juckes’s 
grate as, fitted to a brewing copper by Messrs. F. 
Colyer and Co., of the St. Mary's Ironworks, Leman- 
street, which will show the arrangement adopted. In 


“The front drum bein 
hains have a slow ive 
and the'coal, which is fed on to 
ns | forward towards the 


run out for examination and repair. 
A great pace ye ’s grates i 


can be used to burn any kind of coal :slagi 


re but little attention, Inte 
give a erway we netines angel 
against them that they are expensive to repair ; but if 
thes the first ‘i they will 

i repair whatever. At 

at which, amongst ‘may large 

use, the plan is adopted of 

; i necessary, 

and it is likely to prevent'a breakdown at what miight 
chahed to prove-an awkwatd'time. 9° “> © % 
Another arrangement’ of ‘grate’ Hlustrated dni the 
“78 and’s,' ‘of which Messrs. 
é° sole nt “Phis: form of grate 
eittenisively : as: k 


brewery for 


er ‘are th 
has “not been “very 


been in ‘use in coppers at Messrs 
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a number of years past, and it has given such. good 
results at that establishment that it is only right that 
we should describe it here. Our engraving shows the 
grate as applied toa single-flued Cornish boiler, but its 
application to a brewing copper is almost precisely 
similar, the brickwork of the fireplace being merel 
substituted for the boiler flue. The firegrate, it will 
be noticed, is divided into three parts, the two side por- 
tions consisting of bars placed transversely, whilst in the 
centre portion the bars, A, run longitudinally, ‘and 
are connected to the lever, C, so that they can be raised 
and lowered. The method of working the apparatus is 
as follows: The slide, E, being drawn across the central 
portion of the grate by means of the rack and pinion, 
the bars, A, are lowered, and a fresh supply of fuel 
placed upon them. ‘The slide, E, is then withdrawn, 
and the con raised again so as to bring the fresh fuel 
into the heart of the fire. At Messrs. Hoare’s the 
use of the slide, E,is not found to be necessary, the 
fuel forming an arch, and supporting itself perfectl 
whilst the bars, A, are being lowered and an | 
In our engraving a lever is shown for raising and 
lowering the bars by hand; but at Messrs. Hoare’s, 
where there are two coppers placed side by side, fitted 
with these grates, the levers are worked by the ram of 
a small hydramlie. press,,placed .between. the furnaces, 
and arrange hat, itv.ean be readily connected to 
either lever. The higdraulic press is. supplied with 
water from @ tank om, the. roof. of, the. brewery, the 
head being shout on 
Of the openscoppers,such as.are used at Burton 
oad elsewherey . is arma onag 2 we shape enter 
into any minute, iption. are simply copper 
ans, sometimes bint that they are mi ee the 


around theitepper edge, and so 
with. the ey che a smaller diameter than the 
asevof the domed copper, illustrated 
at a i ed which can 


of the 
1 the. wing the 

poppers at Messrs. Allsopp’s new Lewetyy which 

we publish “page'253\of our number for March 
20th. last. . ALG, We should mention,. seven of 
these. coppers at Messrs, ’s new, brewery, each 
ty-of 96 barrels, but being 






copper having a total capaci 
able to boil 70 barrelsonlys 


RECENT PATENTS. 
Tue: followi specifications ions-of completed patents 
e 1867 ; and that. year 


are all dated within the-ye 
should be given if ofr hen, at the afnexed 


rices, from the Great Seal Patent Office, Chancery- 

— 3000, 1s.) William . Fiskin and - David 
Fiskin, of Stamfordhamjpatent a peculiar steam boiler, 
which is composed of a tumber of wedge-shaped 
séctions built up,inta a ¢ylindrical, ul,,or other 
convenient. foxay,.the sections $0 as to}: 
leave betw: “ehannels for the passage of the 


gases from the firel:.Such a boiler would be very 
caper to eoustroct and. difficult to keep clean, 
we cannot. it possesses any compensating 
advantages. 4p.) >) se eas 
(No. 3008, 10d.) A Julius. Gunther, of 
Stamford-hill, methods of ing armour 
i its, not ex- 













f upon & 


ad. : or. 4 

mtinuowspaper, and another for 
iden the fet of these mashines 
lind aved in r 







metimes: made |: 


prorat op 


the worm) are passed through a pipe leading from the 
retort to the fflrnace of the boiler, &c., to be heated, 
where it is burned by allowing it to pass through the 
fire on the grate bars or through a perforated burner. 
(No. 3019, 4d.) Francis Montagu Smith, of Wal- 
tham Abbey, patents a method of making armour 
plates from soft bar iron by forming the bar into a 
single or double coil (such as is in ~se manufac- 
ture of wrought-iron guns), welding such coils to- 
ther, cutting open longitudinally the cylinder thus 
ormed, and flattening it out into a plate. Captain Smith 
proposes to use bars with curved sides, in order to 
secure sound welds. 
(No. 3023, 10d.) William Kendall, of Percy Main, 


motive, this engine having two outside and one inside 
cylinder. The connecting rod belonging to the centre 
cylinder is connected to a crank formed on the driving 
axle, whilst those of the outside cylinders are coupled 
to outside cranks, through the intervention of 
vibrating links, which enable them to be thrown into 
or out of gear at pleasure, the intention being to 
employ the outside cylinders only when starting or 
Ww ing inclines, and at other times to work 
mone | central eylinderalone. We cannot 
see» is arrangement: possesses advantages" 
over that in ordinary usey whilst;’ at the samie’ tims) | 
it is'mnch more complicated, \\' be oNrBS cy 

(No. 3026, 2s. 6d.). Alexander Melville Clarke, iof 
53, Chancery-lane, patents, ae the agent of: Martin‘ 
Henri-Rumpf, of 29, Boulevard*Bt. Martin: Peeineit 


of continuous: railway brake, whieh''it’ 
woul be impossible to. describe: : 


wings. hogeee Read 27 
(No.:8027, 710d.) . William » 

Fraser, of Liverpool, patent 

a closed chamber divided into two 


AT} 


ship‘pumps with 
by a vertical 


diaphragm, the working barrel of the pump extending’ | i. 


from the top nearly to the bottom of the ‘chamber‘on | 
one side’ of the diaphragm, whilst the suction pipe 


Seiad 
of - water. paint, a fire-proof paint, ‘nina 
resembling oxide of iron, found in Amwéeion,-pury-aisey 

pure white lead, strychnine i 








should think that this would form a good healthy 
mixture for any mollusc. { 
THE HARBOUR OF ALEXANDRIA. » / 


The Pall Mall Gazette publishes the following letter from 


patents a peculiar arrangement of three-cylinder loco- | ; 


Payne and Alexander( 


| 


ground in boiled-oil to a | wheel axte | 
stiff consistency, arsenic, ‘and lobelia inflata! We |p 





portance of these improvements to the future 
merce and prosperity of Rezo eannot be 
great credit is due to 1 Stanton for 
obtaining the contract for an English er 
ivals i not to be jealous. 


ed t 
They have had the transforming o Suez and its port, and the 


beautifying and providing with and water the chief 
places of Alexandria and Cairo. It is-therefore only fair 
that the harbour works of Alexandria should fall to 
us who have had also the merit of conducing to their 


necessity, by the far ter part we have taken in the 
trade with and through Egypt, and the introduction which 
we effected, against great opposition, of railways into the 
country.” 








we é:' STEAM ROAD HAMMER. ‘ 
E publish, on page 97, an engraving of a machine 
intended for ramming or hemaneine 9 nt 8, which has 
been recently patented by Messrs. Gore and m. As to 
the capabilities ar the machine, and as to whether it is likely 
to possess any advantage over the ordi steam road rollers 
we shall leave our pa. rs to form dale umn opinions, and 
shall confine ourselves to a description of the machine, merely 
adding that one is now being built and will shortly be tried. 
The following are the particulars: The steam generated in 
the boiler A, through the regulator, a, by the steam- 
pipe, 5, into the propelling cylinders, d and d', and through 
the regulator, a', by the steam-pipe, 5', into the i 
— eandc'. By mieans of the stop valves, 1, 2, 3, £ 
the steam can be shut off from, or admitted to, any of the 
Hour eylinders required. ‘The pipe, e, conducts the exhaust 
‘steam from the co cig egg into the valve casing, 
cy q 


between the rammin from whence it passes by 
pe pipaechiie ee i 4 where it is used to promote the 
draught as usual. 


,. The valves for all the cylinders are equilibrium piston 
valves, and are worked, those of the “ramming cylinders by 
Nevers on weight-shafts, h, moved respectively by the ec- 
leentries, éand i' (the — ‘of the weighshafts and levers 
is indicated in the elevation, being omitted in the other 
(Views) ; and rr of the. propelli pepeees, by means of the 
oS Is Gs with, motion for reversing. 
mth bl band bare of east iron, attached to 
t-iron rods, ? and f*; which swing on the joints, 
ce bem ety mr | dng ards 

)preventing @ny injurious strain to working parts. 
to have ry epee of |guide, alidic buffers, 


of which is given 














communicates with the other side. The di MPa Wire SR BROTE Sandi , ‘ 
Sot old up tan pot above the ltl of Reto ceed Meee sie nec 
valve of the working barrel, and above that point is | til the be is the maximum required. The buffers will 
perforated or fitted with a grid. ‘The object of the} then: act. as ides, perféetly unyielding, till this 
a ment is to keep the lower valve of the working Yield 2 ni " _ They oe seamen ee! buibes 2 
barrel submerged. : ~ oy OPT Gwever, the present machine is merely. designed to work in 
(No. 3028, 4d.) Joseph de Silva, of ive ne ditection’ (HAGE), the yiclding arrangement on the side 
a ig protecting the bottoms of iron’vessels 1.| nearest the boile#}inky be omitted, and: an immovable guide 
ouling by coating them with a coniposition consi i We ee ts designed to 

the. , is design 


" Ab ur miles an hour ; am awa 
F.then being Ling tang i to the driving 
eans of an endless. on the pulleys, 
proportabn of five revolutions of the former to 


i As working on the road, its test 
not exceed of ie per hour, that ary 


ris supposed to make af the utmost one 
one quarter of the length of the 
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w; this gives a forward 















E dated the 11th of sii eves 
.o.# The Bgyptian: has at last consented to deal : prendre’ per minute 
practically: with the question, so important to the local and \< porion.oh oe ° ag agp 
transit trade of Egypt,.of the harbour of Alexandria, by }."\ gaye i penn hay 
a contract..with .Mr. Greenfield, representing an gph —— ain, 
English company, for the construction of the following works ( crank 8 making 
on the aftermentioned terms : . P 

“1. A breakwater, 3260ft. in length, ing out from , 6i 
tin Hehe point, and intended to seed wace, “haar sor ORR A AREA 99 10 in. 
seaw: es. : rer il se 

*2. A mole, 1650 ft. in length J haft per minute . 
out from the extr of the ‘railway jettye "| BEA 43 i i 
BEM line pa Lf length; ” x in 

above named with the arsenal nee SS pats, ” 
“‘ The depth of water inside the mole and POR OIRRE? bis ig i 
-be..25 ft., so. as to.allow be ose Dye Ahhh 


eran chee 


Sn 
ef 



















s dy mentioned. and. ‘ 
¥ so . Aer sa 
i dinders, which, act as. 
bere 


<p : 
voy towel el : ; “ 


in which the heavy ‘oil has commenced to run from 





oh poets aah Fs nee man ban erat ‘pany, a 
. y | stag " ie roce Cw 








real ey fecnnek 


‘as 2 
Denmark, and has: 


‘ 4miles 


only stronger and 
feet.of steam, 120 lb. 
; for working the engine 
Aes eet 
_ «- SENSEN’S. HORSE-WHEEL. 

To tux Eprron “or RING. 

‘patent horse-wheel, 
ted at the Leicester } may be misunder- 
ted I beg space: for » few laps im your: next impression. 
- sie we understand, deon subjected to sovenal tslsle in 


ynamo 
ed: in friction being found 





say: 




















" teraa of fifty years from the completior ef the aaah. 
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WORT COPPER WITH PAN AND ROUSER. 
MESSRS. E. AND W. PONTIFEX AND WOOD, ENGINEERS, LONDON. 


(For Description, see Page 94.) 


aN 
O 





iit 
| HN! 
i iW 

! \ 
Wi 
ii 
WAN 


WN“ 
Hoe LA 
Vf > 


Hin il : i 
? Hh | a 
ae 
‘ fh } ol 


% 





Hit 
NN } 
NAAT ; im 
Mid Ny 
| NMA WA 





IWIN Nl m 
AAA NAMTEAAALT AH 


TT FiseadabtecSoeoshs 


5 

















Ahimpaucr. 
wv 





Jouy 31, 1868.] ENGINEERING. 











GORE AND GREEN’S STEAM ROAD HAMMER. 
(For Description, see Page 95.) 
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THE PORT OF LONDON.—No. L 
NorwitHstaNDING, that between the middle of the 
sixteenth and the end of the eighteenth centuries, a 
very great increase took place in the trade of the Port 
of London, the facilities for the despatch of business 
connected therewith made no commensurate progress. 
Even so late as 1796, there had been added, to those 
quays ‘appointed in 1558, as the sole places for the 
landing and shipment of all kinds of merchandise, only 
a few wharfs, which the exigencies of circumstances 
compelled the Commissioners of Customs to license 
for the reception of certain classes of goods. 

The legal landing places consisted of the. quays 
lying between London-bridge and the Tower, havin 
a frontage of 1464 ft., with a width of 40ft., fitte 
with cranes about 23 ft. apart, and of the above length 
300 ft. were occupied by the coasting trade and landing 
stairs, leaving only 1164 ft. for the foreign trade; in 


grown to 132 tons in 1751, and 194 tons in 1794; 
and the coasting trade, from an average of 80 tons in 
1750, increased to 101 tons in 1794. 

All the loading and unloading was done by means 
of lighters, barges &c., of which there were about 
$400 of all classes, anny from 20 to 70 tons; 
most of these were undecked, the only... exception 
being some few employed by the East Indian Company 
for the conveyance of the more expensive )class )of 
merchandise; these, while iying alongside the vessels, 
were subject to all kinds of depredations. There bei 
no river police, wholesale robberies took place wit 


being in connivance with the plunderers. Dr, Colg 
in preaing the formation of a river police, estimated 
the loss from all sources in one year on a capital of 70 
millions at not less than 500,000/.; while in the West 
Indian produce alone, a merchant stated in evidence 
before the committee of the House of Commons, that 





the rear of the quays and running back to Thames- 
street were the warehouses, covering an area of 
about 10,000 square feet. On this space all wines, 
tobaccos, and spirits, and all the higher traffic articles 
were landed. 

Of the Sufferance Wharfs, there were twenty-one, 
sixteen being on the north side of the river; and of 
these latter, five hada frontage of 3677 ft., with housing 
and storage room for about 204,000 tons. These were 
only used for the coasting trade, and for the heavier 
and bulkier classes of merchandise, but this regulation 
was sometimes relaxed in times of extraordinary 
pressure, as on the arrival of the West Indian convoys 
during war times, when upon proof of there being no 
room on the legal quays, the authorities opened the 
Sufferance Wharfs for the reception of sugar. 

The quays, sufficient perhaps in 1700, were inade- 
quate to accommodate the increased trade of 1760,* 
for about that date, from a return made by the Court 
of Exchequer, it appears that a commission was issued 
under the authority of that court recognising the 
—— complained of, and directing an inquiry to 

e made. This commission determined that the quays 
were not of sufficient extent, owing to which, delays 
and many extraordinary expenses occurred, and great 
obstruction was caused to the due collection of the 
revenue. . 

Nothing, however, was done at this time to remedy 
the evils complained of and reported against, and it 
was not until 1796, when the trade had doubled itself, 
that any steps were taken to do so. 

At this date the quays were sometimes covered with 
hogsheads three and four tiers high, waiting for exa- 
mination by the customs’ officers, of which there were 
not nearly a sufficiency for the. work, while the river 
front was blocked up with barges for weeks together, 
unable for want of space to be unloaded ; no warehouse 
room was to be obtained near at hand; sugar, rums, 
&c., had often to be sent to Snow-hill, and even as far 
west as Oxford-street, while the extra fees imposed by 
by the custom authorities for attendance, the charges 
made by the owners of the Sufferance Wharfs, 
combined with their distance from the centre of trade, 
caused merchants to hesitate before they made use of 
them. 

Bad as the arrangements were on land, the condition 
of the river was worse. From London-bridge to Dept- 
ford it was often so crowded that even a wherry could 
not safely pass, and ships were often detained for a 
week or ten days, having been unable to be extricated, 
so great was the disorder and confusion naturally 


arising from want of proper supervision and regula- | 


tions. Each vessel was moored as best it coald, or 


there was-a loss of about 150,000/., and as the 
robbery was generally managed before the goods had 
been placed under seal, the revenue lost thereby 
about 50,0007. 

This state of things naturally called for a remedy. 
In a pamphlet published in 1773, by one Sharpe, the 
adoption of docks was proposed ; but it was the private 
enterprise of Messrs. Perry and Wells, in 1785, 
that first put it practically before the merchants of 
London, the former by constructing the Brunswick 
Dock, at Blackwall, the latter by reconstructing the 
Great Howland Dock into a ‘basin for the reception 
of vessels engaged in the whale trade, and called from 
that the Greenland ‘Dock. 

The Brunswick Dock consisted of two square basins 
of about 8 acres each, with two entrances into the 
river, and connected together by a communication 
lock. ‘This was afterwards absorbed into the East 
Indian Docks Company’s property. The Greenland 
Dock still bears its name, and formed the nucleus of 
the Commercial Company’s Dock. 

The Brunswick Dock, however, was never used but 
as a refuge in which East Indiamen could lay up after 
being unloaded, and the Greenland was so restricted by 
the customs’ regulations that vessels using it after the 
falling off of the whale trade had to show proof that 
the vessel was in a sinking state, and liable to be lost 
if left in the river. 

The history of the London Docks commences in 
1793, when plans were projected by some influential 
metchants for making docks, either in Wapping, the 
Isle of Dogs, or at Rotherhithe; and the schemes 
metting with approbation and encouragement, they 
were circulated generally to all the great leading 
interests in and out of Parliament, and to all the 
principal persons connected, with the commercial 
interests. It was not, however, until twelve months 
after, that a general meeting of merchants was called 
together to consider the inconveniences arising from 
the already-mentioned causes. A committee was then 
appointed to consider the best mode of relief, who, 
after carefully examining the three sites, fixed on Wap- 
ping as being the most commodiously situated with 
regard to communication with the centre of business ; 
Mr. Daniel Alexander was directed to make plans and 
estimates for the docks, with the addition of a cut, or 
canal, extending from Shadwell, along the upper side 
of the Isle of Dogs, and opening into the river on the 
site of the present East India Company’s Docks. 

The plans and estimates were laid before a general 
meeting of merchants on the 22nd of December, 1795, 
unanimously approved of, and 800,000/. raised ina few 
hours towards carrying them out. A committee was 





where the caprice of the master or pilot placed it, the 
smaller vessels frequently taking the deep water, 
driving the larger ones into the shallows, where they 
were left high and dry at low-water. 

The river, computed to berth 879 vessels, in the 
following order, 
tons and 
under. 

250 

350 


No. of 
vessels. 
329 
126 


yards. 


1600 
” 750 


In the Upper. Pool a length of 


Middle Pool 
» Lower Pool ® 1800 320 500 
ag md on fangs 9700 104 1000 
had often as many as 1300 to 1400 sail crowded 
together, loading, unloading, and waiting for convoy. 
The ships employed were increasing in size, making 
them inuch less manageable in a crowded tideway. 
The average burden of the British ships, taken’ up b 
the foreign trade, was 96 tons in {708 ; this had 
* The imports and eqporta increased as under: 3 
mports. Exports. 
5,387,787 
9.267.709 
10,716,548 
16,578,803 
18,002'204 


1700 
1770 
1790 
1794 
1798 


then appointed to make application to Parliament in 
i the fallowing January ; the petition was presented, 
jand this was referred to a select committee to inquire 
|into the best mode of providing accommodation for the 
|increased trade. 

| The committee sat through March and April, and 
| carefully sifted the schemes and evidence before them, 
|there being no less than seven different plans were 
|placed before them in opposition to the merchants’ 
je. The first one, proposed by the proprietors and 
|lessees of Wharfingers of the po Quays and the 
'proprietors of the Sufferance Wharfs, intended to 
deepen the river from 16 ft. to 20 ft. below low water, 
to provide mooring chains about 250 ft. apart, with a 
sufficient number of bridles and rings, so that not 
more than two vessels should make fast to the same ring. 
A channel way of 250ft. wide was to be left in the 
céntre of the stream for vessels and craft to navigate 
in, and the inner vessel of each tier was never to be 
nearer than 100 ft. to the wharfs or quays—in Lime- 
house Reach this space was increased to 200 ft. | Bal- 
last wharfs 2600 ft. long were to be erected in the Isle 
of Dogs, with re vy lighters. 





the greatest impunity, the captain and crew frequently | waste, 
uhon, | below the level of high water, and construct two docks, 





Each trade was to have a distinct portion of the 
river, the space between the London-bridge and the 
Tower was to be kept for coasters and using the 
Legal Quays, and the colliers were to be removed from 
the upper pool.’ The Legal Quays were to be widened 
from 40 ft. to 70ft., Thames-street and the streets 
joining it with Tower-street to be widened, and ware- 

ouses to be built on either side, Mr. Hodgkinson, 
the engineer, estimating the cost at 565,000/. 

2. The merchants’ plan, or London Docks, pro- 
posed to take 80 acres in Wapping, east of Nightin- 
gale-lane, consisting principally of garden, meadows, 
and rope grounds, and lying from 4 ft. to 8 ft. 


the western lying between Nightingale-lane and Old 
Gravel-lane, with anarea of about 25 acres, the eastern 
between Old Gravel-lane and New Gravel-lane, of about 
10} acres. The main dock was to communicate with 
the river by means of two. entrances in the same spot 
as the present. Hermitage and Wapping Basin, the 
former for lighters, and the -latter, of 3 acres, for 
vessels. In order to avoid the circuitous bend of the 
Isle of Dogs, a communication was proposed to be 
made with the river by means'of a canal 22 miles long, 
and 170 ft. wide on top, and 70 ft. at bottom, wit 
22 ft. depth of water. John Rennie, who afterwards 
carried out these works, was associated with Mr. 
Alexander, an engineer; and their estimate was 
993,000/. 

In opposition to this scheme, the Corporation of th® 
City fixed on the cheap, reg lands in the Isle of 
Dogs, and proposed making a basin of 102 acres o 
similar shape as the present Millwall Docks, except 
with the alteration that the vertical portion of the r 
ran down the island instead of up; this basin com- 
municated with the river by means of a triangular half- 
tide basin at each side. They also proposed a second 
dock of the same area, in Rother ithe, to be used 
expressly for the collier trade; this was on the site of 
the present Commercial and Grand Surrey Docks; for 
lighters, a canal was to be cut from Vauxhall to the 
west side of the docks. : 

Ta» order to satisfy the lessees’ and wharfingers’ in- 
terests:a third proposal was inserted, similar to scheme 
No. 1, also to build warehouses over the south side of 
the river, between Tooley-street and the river, to be 

for granaries and for merchandise for exportation. 
The estimates amounted to 1,109,352/. 

Mr, Wyatt, architect and surveyor, also pitched on 
the Isle of Dogs, and designed two basins, 2800 yards 
long and 180 yards wide, on either side of the isle, 
running north and south, with three docks lying east 
and west. The northern dock (1200 yards x 110 
yards) for empty ships, having a sloping shore on 
the north side for careening ships; the centre (1200 
yards x 250 yards broad) surrounded by a high wall 
for © prone merchandise; and the southern dock, 
(1200 yards x 200 yards) for colliers. No provision 
was made for warehouses. His intention seems to 
have been only to get the vessels from the tide way, 
and still unload them into lighters to be despatched 
to their different destinations in the upper part of the 
river, the goods being gauged by means of the king’s 
scale being floated alongside on a platform. 

The fifth scheme, brought forward by the inhabitants 
of Southwark, consisted of five square basins, four 
outer and one inner, of 20 acres each, situated in 
Rotherhithe, as in the Corporation design No. 2. The 
four outer basins‘were connected with the river by 
means of four cuts; two opposite Shadwell and two in 
Limehouse Reach, the lower one being a half-tide basin. 
From the two eastern docks a canal extended 24 miles, 
through Bermondsey to the Thames at Bankside, 
with a branch to the St. Sayiour’s Dock. The canal 
was arranged at intervals with lay-byes for craft. The 
estimate for this was stated as 300,001. 

The sixth plan was volunteered by Mr. Spencer, 
maritime surveyor to the Admiralty, who arranged the 
shipping into classes, each trade to have a dock of 
20 acres, situated, six at Wapping, and six on the op- 
posite side of the river, or, as an alternative, the twelve 
round the lower side of the Isle of Dogs, opposite 
Deptford and Greenwich. 

he seventh plan, brought forward by Ralph Walker, 
as an independent scheme, arranged for a similar plan as 
the merchants, the site chosen for the main dock was 
the same, but the Wapping entrance was to be dis- 
with, and one at Shadwell adopted in lieu of 
it; a similar canal connected an eastern basin with a 
basin at Blackwall a few hundred yards west of the 
merchants’ aye entrance. According to this 
scheme, two docks, 2800 ft. long and 550 ft. broad, ran 
east and west, with a quay, 130 ft. wide, between them ; 
these were surrounded a a quay, 90 ft. broad, an 
uses, 3000 ft. long 60 ft. wide; a basin 











Jury 31, 1868.] 


ENGINEERING. 


99 








620 ft. x 560 ft., connected the docks with the canal. 
The Hermitage basin was on the west side of Nightin- 
gale-lane, but was to be used only as a lighter dock, 
and batl no communication with the main docks, A 
eut across the Isle of- Dogs, joining Blackwall and 
Limehouse Reaches, was marked on the plan with the 
arrangement showing how, at any time, it might be 
converted into a timber dock if found necessary. Mr. 
Walker’s estimate for these works was 800,000/. 

The last scheme, submitted in a paper sent to the 
committee, was by Mr. Revealay, an architect; he 
boldly proposed to cut a new channel and divert the 
course of the river, utilising the old course into wet 
docks. He submitted three alternative schemes. In 
the first he proposed to cut a channel, 3000 ft. long 
and 800 ft. wide, across the Isle of Dogs, and, by 
putting in gates and sluices at the two junctions, to 
make one large floating dock of about 434 acres. In 
his second plan tlie channel commenced at the same 
point as in the previous one, and from thence passed 
in a straight lme to Woolwich Reach, being about 
6400 ft. long and 800 ft. wide, cutting off the Greenwich 
and Blackwall Reaches and converting them into 
500 acres of dock surface. 

His third channel, 10,000ft. long, commenced 
higher up, and, cutting off a portion_of Rotherhithe, 
the Isle of Dogs, and Blackwall, thus made three 
docks of 644 acres. An objection being raised by the 
Trinity Board that this would injure the Royal Dock- 
yard at Deptford through cutting off the direct com- 
munication with the Thames, he altered his plan, to 
overcome their objection, by proposing two cuts in- 
stead of the one, one from Wapping to immediately 
above Deptford Dockyard, thus enclosing a part of 
Rotherhithe, and a second from Greenwich to Woolwich 
* Reach. These two enclosures gave an area of about 
560 acres. 

Besides these competing schemes, many other op- 
posing interests were heard moStly in favour of the ex- 
tension of the Legal Quays, complaining that the intro- 
duction of wet docks would ruin them, that the ware- 
houses would be emptied by their introduction, while 
the ticket porters, the tackle porters, and lightermen 
petitioned, like the stage coachmen in later years, 
that, should the Heuse pass such bills into law, their 
occupation would be entirely gone, and nothing but 
ruin left for the petitioners. 

Opposed to these, in favour of docks, were the 
custom authorities and the Board of Trinity ; their only 
objection to the City scheme was the distance it was 
removed from the centre of business, and to the 
merchants’ plan was the long canal which they thought 
liable to weighty consideration, having in view the 
security of the revenue, and the great ease that goods 
might be passed over the ships side to the shore while 
passing along the narrow channel. : 

After much deliberation, the committee reported 
that after carefully considering the subject, they 
thought no arrangement for the improvement of the 

ort would be perfect without docks; of the schemes 
aid before them, that although the Isle of Dogs’ plan 
was the least expensive, it was far removed from the 
City, and with regard to the Wapping plan, that the 
position would counterbalance any extra cost which 
might be incurred in the construction. 

No Bill, however, was granted in that session, and 
the matter remained in abeyance for nearly two years, 
when, by the exertions of Mr. Vaughan and other 
merchants, the difficulties which stood in the way of 
the London Docks were overcome, and in August, 
1798, the subscribers gave notice that they intended 
to renew their application, and in December, petitioned 
the House for leave to bring in a Bill for that purpose. 

A few days later, the Corporation presented a similar 
petition; with them had amalgamated a_ company of 
merchants, styling themselves the West Indian Com- 
pany. These competing schemes were again referred to 
a Select Committee, and various schemes were in 
brought forward, the committee taking into considera- 
tion the removal and rebuilding London-bridge, and 
various designs for the improvement of the Thames by 
means of embankments, new roads, warehouses, &c. 

The merchants’ scheme had been altered since the 
previous committee, the canal being entirely dispensed 
with, and an entrance being arranged at Shadwell, 
being in fact an amalgamation of the two plans laid 
before the committee of 1796. Rennie and Alexander 
had been again employed as the company’s engineers. 

The West Indian Docks’ proposal was arranged by 
the company’s engineers, Messrs. Jessop and Walker, 
nearly the same as it was afterwards constructed. 

In this second report, the committee being fully 
alive to the necessity of docks, decided that there was 
ample want for both, that although the London Docks 
were nearer the heart of the City, yet the West’ India 


Docks being lower down the river would afford| Leith, 10/. each. It would be ‘interesting to know 
better accommodation for the larger class of —_ what sort of subjects the Government Science Teachers 
e 


which it was desirable to remove as early as possi 


chose to descant upon in their reports. Amongst the 


from the tideway; they, therefore, advised that the| tcachers named in the Science Directory we find almost 
West India Dock Company’s Bill he passed. _ Thus, | every branch of science represented. Some are certi- 
at the close of the eighteenth century was the Bill for | ficated in mathematical science, some in mechanical 
the construction of the first docks in the Port of| science, some in experimental sciences, and others in 


London obtained. 


the natural sciences or sciences of observation. Unless 


_ The London Docks were not long behind their|we are misinformed, Mr. Gibsone wrote in the 
rivals. In the following year, 1800, they again pre-| Chemical News on the chemistry of the Exhibition. 
sented their Bill, and this time with success, and be-| Mr. Mayer in the Glasgow Morning Journal, on metal- 
tween that date and the present time seven more have | lurgical and chemical processes and products; while 


been added to our list of public works. 


Mr. Davidson, we think, gave his report in the Journal 


There was, however, one thing remaining for the| of the Society of Arts. Of the reports written b 
Government to do, viz., to pay. No less a sum than|the other competitors, successful and - Mtr f 
four millions were demanded for compensation, and | we know nothing. We are curious to know if any of 
1,681,685/. paid out of the consolidated fund, by virtue| those who are certificated in steam or applied 


of the several acts, out of which 486,087/. went to the 


mechanics wrote on the engineering and other me- 


proprietors of the Legal Quays, and 138,791/. compen- | chanical constructions and appliances with which the 


sation in vested rights in mooring claims. 








Champ de Mars was literally teeming last summer, and 
if so, to what purpose? Which of them “took stock” 


REPORTS ON THE PARIS EXHIBITION. | of the philosophical apparatus of the mineralogical 


Prizes AWARDED BY THE SCIENCE AND ART 
DEPARTMENT. 


collections, of the models and other appliances illustra- 
tive of the systems of mining in vogue on the Conti- 
nent, and so forth? Doubtless many of the Science 


Ir may be remembered that, in the month of April, | Teachers employed their time profitably in the study 
last year, the Science and Art Department of the/ of the Exhibition, and whether they reported to my 
Committee of Council on Education offered pecuniary | lords, or no, we may confidently expect that in the 
facilities to the teachers certificated in science by the | course of a very few years the effects of the instruction 
department to visit the Paris Exhibition. The induce-| imparted to them by the Exhibition will be seen upon 
ments were a grant of 5/. to each teacher towards pay-| those whose scientific training they are doing their 
ing his expenses, and 2/. for any report or useful sug-| best to direct aright. 


gestions which he might make (in respect to his duties 
or teaching) derived from the study of the Exhibition, 
and which should be approved by my lords after pub- 








MUSEUMS OF TRADE AND INDUSTRY. 
Tue subject of museums of trade and industry was some- 
what fully discussed at a meeting which was held on Thursday 


lication in some public journal, local or otherwise. thie Sled lastest, im connection with the Public Muscun, 
Theré were also to be given further sums of 20/.,15/.,| and Free Libraries Association, at’ the Metropolitan Club, 


and ]0/., on account of the three best of such reports | Pj 


referring to instruction in science. The certificated 


teachers in Schools of Art had similar inducements held | ead a carefully prepared 


Mr. W. H. Ablett, formerly of Coventry and Macclesfield, 
per, dealing principally with 


out to them. We are informed that 101 certificated | the, necessity of trade and industrial museums to the 


maintenance of four textile manufactures; illustrating it 


teachers of art visited Paris on these terms during the | y+ther by means of collections, which were examined with 

period of the International Exhibition, and that 28 | curious eagerness by the audience, of fabrics produced in all 

of them sent in reports approved by my lords. | parts of eet 8 He showed, however, that the proposal was of 
ica 


Those who sent in no reports only received the 5/. in | universal app: 


part payment of their travelling expenses. The result 


tion. There was notasingle branch of industry 
throughout the country that would not be considerably bene- 


of the adjudication upon the reports sent in by the art na apie Cg age odes a) 


desirable. The classification of the various ores, 


teachers was announced some weeks ago. ‘The first | enlivened by the beautiful stalactites that abounded, would 
rize of 20/. was awarded to Mr. W. J, Muckley, | forma very interesting collection, to which’ might be added 
ead-master of the Manchester School of Art; the | models of machinery, and of all appliances used in mining. 


second, 15/., to Mr. Walter Smith, head master of the | 1m the seapoxt towns, boats, anchors, eordage, sails, models 
Leeds School of Art; and the third, 10/. to Mr. of vesssle Ty Steg ny (ty ce ger ape 


these museums would become in time depositories of curiosi- 


Dewar Campbell, master of. the Bridport and Dor- | ties brought from abroad, though this was the least useful 
chester Schools of Art. Of the science teachers, 177 | aspect of the subject, apart from the great probability that 
availed themselves of the offer made by the Science | new materials, opening up new industries, would thus be 


and Art Department, and 53 of them wrote reports on 
those parts of the exhibition which’ most interested 
them. ‘There certainly has not been any undue or indis- 
creet haste displayed in adjudicating upon the science 
reports. They were all forwarded to South Kensing- 


ton before the end of December last, but the result of |™ation, and 


the adjudication, we understand, has only been an- 
nounced to the competitors within the last week or 


obtained. It was surprising how little advance was made in 
utilising new materials, of which a great wealth was spread 
over the vast tracts of the vegetable kingdom in some 
countries that might be put to profitable use. A palpable 
instance was furnished in “jute,” long a neglected article 
in this country, which was now rapidly rising in esti- 
ming a very important item amongst 
our staples, having had the result of considerably adding 
both to the size and the commercial importance of the 
town of Dundee, where numerous factories for its manu- 


two. There seems to have been some misunderstand- | facture had latterly sprung into existence. The mere work, 


ing on the part of the reporters regarding the conditions 
of the minute under which they competed, for my lords 
say that it appears that the des¢ of the reports do not fulfil 
the conditions of the minute. It is to be feared that those 
conditions were so vague and indefinite as to require 
another minute to interpret them. How, otherwise, 
is it possible to explain the fact that teachers of science, 
persons who should certainly, from their habits, 
culture, profession, and modes of thought, be able to 
discriminate to some purpose, could fail to come up 
to the Department shenteet of excellence ?. Two of 
them at least are members of the learned professions, 
and they, at any rate, would doubtless have some 
facility and skill in literary composition ; and it is very 
“shame le, likewise, that many of the other competitors 
ve acquired a familiar yse of the pen as re 
writers for the press, .We are inclined to think that 
the fault lies with the adjudicator or adjudicators—if 
not with the framers of the minute—rather than with 
the competitors. However, their lordships have dealt 
generously after all, for instead of awarding 45/. in 
three prizes, they have resolved under the cireum- 
stances to make special grants of 15/. to each of two 
of the competitors, and of 10/. to each of four others, 
that is to say, a total of 70/. in six prizes. These 
yy rants are made as follows, viz., to Mr. Shore, 
of the Grammar School and Mechanics’ Institution, 
Burnley, and to Mr. ER. A. Davidson, of London, 15/. 
each ; and to Mr. Mayer, F.C.S., Glasgow,. Dr. Wil- 
son, Nottingham, Rev. B. W. Gibsone, F.C:S., City of 


men’s industrial exhibitions, however worthy of encourage- 
ment on certain grounds, could have no abiding influence 
upon routine manufacturers ; and, on the other hand, inter- 
national exhibitions were considered by many persons to 
have outgrown their just proportions. The proper deter- 
mination and level of these expedients seemed to be indicated 
in the resolving of those efforts into final and permanent 
trade museums in all our manufacturing centres. Such in- 
stitutions would afford gr pros Sand the observation and 
study of the best examples of the ription of manufacture 
suitable to each district, and furnish such aid to technical 
education as could not be obtained by any other means. 
This plan would, in short, be the best descriptive supplement 
to technical education that it would be ible to devise ; 
and its universal adoption throughout the kingdom would 
serve to mark a new epoch in the history of our manufac- 
turin, tness. 

a ee aces of the discussion, the chairman, Mr. John 
Holms, D.L., F.R.G.S., of Glasgow and London; Mr. J. T. 
Dexter, secre’ ; Mr. G. Dawe, lith pher; Mr. Herbert 
Fry; Mr. J.T. V. Hantly ; Mr. B. Lucraft, chainmaker ; 
Mr. Daniel Guill, seeretary of the Ironmoulders’ Society ; 
Mr. Grayson; Mr. Edward Woods, ironmoulder; Mr. H. F. 
Halle, M.A., LL.D., &c., severally spoke. HES 

Mr. Guille expressed very emphatically the opinion that 
had such museums as were now advocated existed half a 
century ago, so as practically to teach the working classes of 
this country that the introduction of machinery and the de- 
velopment of improved methods must really elevate instead 
of superseding manual labours, the outrages that heralded 
those changes which had been brought about in our chief 
industries and manufactures would never have occurred. 

A resolution was unanimously adopted : “ That the execu- 
tive council of the Public Museums and Free Libraries As« 
sociation be requested to take up the proposals to establish 
museums of trade and ind , and to urge it upon the at- 








London College, and Mr. Bolam, Nayigation School, 


tention of the Government and the public concurrently.” 
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INCLINED PLANES ON THE MORRIS CANAL, NEW JERSEY, U.S.A. 


Tas Mrtiwatt Suretp.—One important result of the 
trial of this shield is of interest to engineers generally, point- 
ing out, as it does plainly, the necessity of adhering to 
certain proportions in the relative parts of structures designed 
to sustain impact, or suddenly applied stresses of any kind. 
We allude to the fastenings of the armour plates, which re- 

intact after all the pounding they were subjected to. 
Thenovel feature in the bolts used (Parson’s patent) is that the 
sectional area is maintained uniform throughout, whilst at the 
same time the transverse strength of the shank is practically 
not detracted from by abstracting a certain oe of metal 
equivalent to the loss of section due to the from the 
centre portion of the bolt, thus converting it into a tubular 
structure where the transverse stress would take place. The 
twofold theoretical and practical advantage gained by this 
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results of the tests t 
justify the high opinion we exp 

Autzerp Exptosion or a Locomotive Bortzr.—In a 
paragraph in our last number we noticed the failure of a 
jocomotive which was en in working the 11.30 train 
from Limerick to Cork on ing of last Tuesday week. 
It was stated at the time that the botler exploded, but from 
information which has since come to hand, it — that no 
explosion, in the ordinary sense of the term, took place. The 
engine, which belonged to the Great Southern and Western 
Railway Company, was one built by Messrs. Bury, Curtis, 
and Kennedy, and when in the shops in last it had 
its boiler tested with slightly warm water to one and a half 








times its working pressure. 
the Wh ade cond ing-rod 





The accident was occasioned by 


breaking where the big end was 


welded to the centre partof the rod. It failed at the original 


weld, which had never been 


in the centre. The rod 
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Tue Morris canal, in the State of New Jersey, connects the 
Delaware and the Hudson rivers, commencing by a ‘junction 
with the latter at Jersey City, and terminating at the town 
of Easton, 102.15 miles distant. In its course it has a total 
rise and fall of 1674 ft., the summit level, at 63 miles, being 
914 ft. above Jersey City, and 760 ft. above Easton. The navi- 
gation working over these varying levels is passed through 
twenty-three inclined planes and twenty-three locks. - 
tween Jersey City and the summit there are twelve inclined 

lanes with a collective rise of 758 ft., and sixteen locks with a 

ift of 156 ft. From the summit to Easton there are eleven 
inclined planes with a collective fall of 691 ft., and seven 
locks of 69 ft. The Charter granted by the State Govern- 
ment to the original projectors of the canal was dated on the 
last day of December, 1824, and the work was started during 
the following July. Six years later, 893 miles were com- 
pleted, and the canal was opened as far as Newark ; but five 
years elapsed before the extension from Newark to Jersey 
City was finished and the canal thrown open to public traffic. 
Two reservoirs, one forming a summit supply, and the other 
a feeder from the Pompton river at a lower level, were con- 
structed the following year, and the increasing traffic rendered 
the e ment of the locks and planes necessary in 1841. 
The width of the canal at the bottom was 20 ft., at water line 
82 ft., and the depth of water 4ft. The chambers of the 
locks were originally 9 ft. wide, and 75 ft. , between the 
Mitre Cills; these were subsequently wi 2 ft., and in- 
creased in length to 95 ft. At this time the gross load of the 
was 18 tons. In 1840 the Morris Canal 
Company fell into difficulties, and the property was sold by a 
in 1844, the new company 
ganised in the month of October in that year. In 
1845 they commenced to enlarge the canal to 25 ft. width at 
bottom to 40 ft. wide at the water level, and 5ft. depth of 
water; section boats carrying cargoes of 44 tons were first 
introduced in 1844, and in 1860 they were increased to a 
capacity of 70 tons. Between the years 
the planes were rebuilt and fitted with modified winding 
saadhinery and adapted for wire ropes. 

The total of the whole work from its commencement to its 
completed alteration amounted to 1,020,000/, 

eller er Boe he pr up the 
Lehigh valley coal region to New York, and in 1845, the first 
of its working under the new company, the total 
58,259, of which 28,291 tons were coal. Subsequently 
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holders, and the traffic has year by year increased until, in 
1866, an aggregate of 889,220 tons were carried, of which 
478,028 tons were of coal, and 25,833 tons of ore, represent- 
ing an income of $616,350. ‘ 
The subjoined Table gives the rise of locks, the lift, and grade 
of the inclined planes, and the distance of each from the 
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in the Lehigh district added 
- The great division from Delaware River to 
Newark cost... hos aia ae +» 400,000 
Alteration of planes in 1835-6 ... 46,000 rf 
Extension to ersey Ci re 120,000 
Greenwood (summit) reservoir, &c. ... 341,000 
Enlargement of planes and locks, 1841 80,000 














terminus at Jersey City : 
Inclined Planes. Locks. 
Distance Distance 
Length 
Num-| from . from F 
ber. | Jersey Rise. | Grade. xs Jersey Lift. 
City. -_ City. 
miles. ft. lin } ft. miles. ft. 
1 12.43 70 10 700 9.63 10 
2 18.51 54 12 648 11.65 20 
3 87.67 56 12 672 { 11.65 20 
4 41.40 74 11 814 12.75 10 
5 41.73 76 il 836 17.85 10 
6 43.47 80 il 880 86.05 8 
7 49.91 52 12 624 43.00 12 
8 55.09 66 10 660 44.00 10 
9 56.90 52 10 520 44.90 8 
10 60.50 48 20 960 44.95 7 
1l 60.84 80 10 800 47.00 7 
12 62.20 50 ll 550 53.80 9 
13 64.10 58 10 580 54.00 9 
14 65.45 70 10 700 54.50 9 
15 67.30 55 il 695 54.75 9 
16 68.07 80 10 800 56.00 8 
17 82.46 64 10 640 66.00 12 
18 84.33 50 10 500 70.69 10 
19 87.33 73 10 730 84.90 10 
20 95.838 62 11 682 94.60 10 
21 97.55 | 100 11 1100 99.70 9 
22 99.11 44 10 440 99. 9 
238 | 102.15 | 35 12 420 100. 9 
































680,000 
Enlargement of canal and rebuilding planes 340,000 


£1,020,000 
The illustrations show a general view of the inclined plane 
at Newark 12:43 miles distant from Jersey City, and the plan 
of turbines employed for an winding drums. At 
the summit of the plane is an incline falling in the opposite 
irection with a of one in twenty to a depth of 6 ft. 
below the water level,.to which oy the main plane also 
descends to the other side. A double track of rails, 76 1b. to 
the yard, and laid with a gauge of 12 ft., extend from the 
foot of the plane over the summit, and to the bottom of the 
other incline. On these rails rest the trucks upon which the 
boats are floated previous to being lifted. They are jointed 
in the centre to accommodate the boats, which are built in 
two sections to facilitate their passage over the planes; all 
consist of strong timber frames mounted on sixteen wheels, 
each of which is su; lied with a brake, which can be actuated 


from the boats, so the carriages can be sto, at any 
point if the rope should break or become de _ Wire 
ropes are now employed at all the 2,4,ths of an inch in 
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rope. The two outer ends are, however, connected by a 
smaller rope, which draws the boat out of the upper level on 
to the top of the incline. The water-wheel is placed some 
distance down the incline to obtain the requisite fall, and the 
tail race is led through to the lower level by a conduit from 
the wheel house, as shown in the engraved section. 

Ever since the construction of the inclines they have 
worked with the greatest efficiency and economy, effecting a 
reduction of 60 per cent. of time in the passage of boats from 
end to end of the canal, and saving a considerable proportion 
of the water which would be required for lockage. By this 
system there is absolutely no time lost in raising the boats 
from one level to another, for as they are lifted they are 
drawn forward at the rate of four or five miles an hour, which 


MILLS PUMPING STATION. 

WE subjoin some notes prepared by Mr. Bazalgette upon 
the Thames Embankment and the Main Drainage Pumping 
Station at Abbey Mills, the former of which was opened yes- 
terday for foot passengers between Westminster-bridge and 
Essex-street. The completion of the carriage-road will de- 
pend upon the delay incurred in the construction of that 
length of the Metropolitan District Railway which runs under 
the Embankment, and which is about to be pushed forward 
actively by the contractors. 

The Thames Embankment. 

The names of Sir Frederick Trench and Mr. Martin, the 
painter, stand prominently forward amongst the earliest pro- 
moters of a general embankment of the Thames through the 
metropolis, the former having upwards of forty years since 
suggested an embankment, with a roadway upon it, extend- 
ing on the Middlesex shore between London and Westminster 
bridges, the latter having prepared a similar plan, combining 
with his design a scheme for the interception of the sewage 
from the river. Subsequently, in 1840, Mr. James Walker 
prepared a plan for the Corporation, followed by Mr. Page 
and others at various subsequent dates. The line laid down by 
Mr. Walker, which differs but slightly from that of other pro- 
moters, has been approved and recommended by various Par- 
liamentary Committees and Royal Commissions, until at 
length it received the sanction of Parliament. The frontage 
line to which a solid embankment should be carried out was 
fixed, and handed over in the form of an Act to the Metro- 
politan Board of Works in 1862. The line of, and scheme 
for, the embankment of the south side of the Thames, origi- 
nated with the Metropolitan Board of Works, and an Act 
for its construction was obtained in 1863. 

The designs for the Thames embankments, as now con- 
structed, both on the north and south sides of the river, are 
entirely original, having been prepared for the Board by 
their engineer, and approved and adopted by them. Those 
for the north side were completed, the contracts let, and the 
works commenced in February, 1864. The works for the 
south side were commenced in September, 1865. 

The northern embankment, which extends between West- 
minster and Blackfriars bridges, is let in three contracts, the 
aggregate length being 6640 ft., and the cost of the works as 
tendered for 875,5001. The southern embankment extends 
from Westminster-bridge up the river towards Vauxhall- 
bridge, and a portion of the works consists in widening, and 
a part in narrowing the river. The total cost of this contract 
is 309,000/., the length of the new roadway from West- 
minster-bridge to Vauxhall being 5000 ft., and its width 60 ft. 

The footway from Westminster to Lambeth-bridge, in 
front of St. Thomas’s Hospital, was opened to the public in 
March last, and has been very much used by them since that 
date. 

The paved footway next the river, from Westminster- 
bridge to the Temple, on the northern embankment, together 
with the Westminster Steamboat Pier, is to be to-day opened 
to the public. This footway is to be 20 ft. wide, with approaches 
to Villiers-street, Wellington-street, and Essex-street, Strand. 
The roadway will be 100ft. wide, including both footpaths, 
but it is not to be formed until after the Metropolitan Dis- 
trict Railway Company shall have completed their railway, 
which will for a considerable length pass under the new road. 
The embankment road will be continued by a new street, 
which is about to be formed from Blackfriars-bridge to the 
Mansion House. 

About 37 acres of land have been reclaimed from the mud 
banks of the river by the embankment, and will be laid out 
in approaches, ornamental unds, and gardens, as soon as 
the railway works have sufficiently advanced to admit of the 
execution of such works. It is expected that the embank- 
ment and railway will be completed within a year from the 
present time. . 

Causes of delay have hitherto arisen to which it may be 
unnecessary more eS, now to refer, but which the 
Metropolitan Board of Works have been unable to control. 
These have considerably retarded the 
but it is hoped that they have now all 


oe pee of this work, 
nm surmounted, and 
that the works yet to be constructed will progress vigorously 
and satisfactorily. 


Abbey Milis Py Be Station. 


One prominent feature of the design for the main drainage 
of London is the attempt which has been made as far as pos- 
sible to remove the sewage by gravitation, and thus to reduce 
the pumping toa minimum. It is, however, impossible for 
sewage to fall by gravitation to a distance of 10 or 12 miles 

. from districts which are lower than, or near the level of, the 
river, and yet at their outfall to be delivered at the level of 
high water without the aid of pumping. 

hus it happens that all the sewage on the south side of 
the Thames, and the sewage of a portion of the north side, 
has to be lifted, and for this purpose there are four pumpin 
stations, two on each side of the river. Of those on the came 
side, one is situate at Deptford Creek, of 500 nominal horse 
power, i = the other é se Crossness, outfall, also of 500 
nominal horse power; the latter was opened by the Prince of 
Wales in April, 1865, , 





Of those on the north side the largest and most important 
is the Abbey Mills Station near to Bow, in the north-east 
district of London, which will be viewed and in full opera- 
tion this day. It is of 1140 nominal horse power. 

The fourth will be the smallest station, being of 240 
nominal horse power only, and situated at Pimlico. Its 
work is at present performed by a tempo: engine. The 

rmanent station awaits the formation of that part of the 
ow level sewer which is to be constructed under the Chelsea 
Thames Embankment, the Act for which has just received 
the Royal assent. 2 Se eb a fe 

The Abbey Mil il li e sewage of Acton, 
niente F ullam,” Shephord’s Bush, Kensington, 
Brompton, Pimlico, Westminster, the City, Whitechapel, 
Stepney, Mile-end, Wapping, Limehouse, Bow, and Poplar, 
representing an area of 26 square miles, a height of 36 ft. 
from the low level to the high level sewers, whence it will 
flow on by the side of the high level grayitating sewers to 
the northern or Barking outfall, and thus it is there are no 
pumps at the northern as at the southern outfall. 

The station covers an area of 7 acres divided into two por- 
tions by the northern outfall sewer, which passes diagonally 
across it of an embankment raised about 17 ft. above the 
surface. 

On the south-west side of the embankment stand the 
engine and boiler houses and chimney shafts, together with 
the coal’ stores and wharf- for landing coals and other 
materials from Abbey Creek. On the north-east side of the 
embankment are the cottages for the workmen employed on 
the works, and a reservoir for storage of water to supply the 
boilers, and condensing water for the engines. 

The engine and boiler houses form one building, the 
engine house being arranged on a plan in the shape of a 
cross, and the boiler houses forming two wings extending 
north-west and south-east of the north-eastern arm of the 
cross. The extreme dimensions of the building taken across 
two of the arms is 142 ft. 6in., the width of each arm being 
47 ft. Gin. Each of the two boiler houses measures 100 ft. in 
length by 62 ft. in width; and there is a workshop situate 
between the two measuring 49 ft. 6 in. by 33 ft. The engine 
house consists of four storeys in height, two of which are 
below and two above the surface of the ground, the height 
of the two lower storeys being 38 ft. and that of the two 
above ground measured fromthe engine room floor to the 
apex of the roof being 62 ft. 

At the intersection of the four arms of the cross the build- 
ing is covered by a cupola of an ornamental character, risin 
to a height*of 110 ft. from the engine-room floor, and at eac 
of the internal angles of the cross rises a turret, in which is 
formed a cireular staircase giving access to the several floors 
of the building. 

The boiler houses are of ohe storey above the finished 
ground level, the boilers and stokin being below that 
level, the total height from stoke-hole floor to a of roof 
being 33ft. The workshop between’ the two boiler houses is 
a few feet higher, the roof being a curb-roof, and that of the 
boiler houses « 1idye and furrow roof. : 

The style of building adopted is mixed, and the decoration 
consists of coloured bricks, encaustic tiles, and stone dress- 
ings, carved work being introduced at the caps of piers and 
columns. Either side of each arm of the cross is pierced on 
the lower storey with three windows, and on the upper 
storey with three smaller windows, with arched blanks inter- 
vening to correspond with the window openings. In the 
roof, over the extreme openings for windows below, are two 
dormers. The ends of the arms have, in the centre of the 
léwer storey, a projecting porch, and on either side thereof 
two windows, the upper storey being treated in the same 
way, but having a large central window in the place of the 

rch below, and above this is a large dormer in the roof. 
Phere is a deep and bold cornice running round the building 
under the root, and carrying an ornamental cast-iron gutter. 
At the intersection of the two planes of the roof is an orna- 
mental roll, and an ornamental open cast-iron cresting runs 
along the ridge. 

The drum of the dome, which is octagonal on plan, is ~ 
ported by four wrought-iron ribs, springing from the walls 
of the cross at their intersection, the angles of the pyramidal 
roof below the drum running into and intersecting four of 
the eight sides of the drum. Immediately above the point 
of intersection the octagon is reduced by a splay, from which 
rises the lantern, also octagonal, each side being pierced with 
a large light, flanked by columns supporting arches over the 
lights. Above this storey rises the slated roof, which is high 
pitched and is enriched at about mid-height by an orna- 
mental cresting and surmounted at its apex with a lofty 
vane. 

The wings forming the boiler houses outflank the arms of 
the cross by two bays, each bay comprising one large semi- 
cireular arch springing from the carved stone caps of the 
piers, and containing a three-light window, the centre lights 
being higher than those at the side, after the manner of the 
early English triplets. Each bay is finished by a gable, with 
hip-knob and iron finial. On the side of the building next 
the embankment of the northern outfall sewer the elevation 
of the lower storey presents a series of these gabled bays, 
stopped at the centre by the elevation of the workshop, 
which has a horizontal parapet, concealing its curb roof, and 
forms a central feature on this side of the building. 

The chimney shafts, of which there are two, one on each 
side of the engine-house, are 209 ft. in height from the 
finished surface, and 8 ft. internal diameter throughout. They 
are externally octagonal on plan, rising from a square bat- 
tered base. They correspond in style with the main building, 
and are similarly enriched with coloured bricks and stone 
dressings, and are capped at the top by an ornamental cast- 
iron roof, pierced with openings for the egress of the smoke. 
The foundations of brickwork and concrete extend to a depth 
of 35 ft. below the finished surface. 

The engines are eight in number, each of 142 horse power, 
and are pn oan ob pairs, each arm of the building contain- 
ing one pair pi parallel to each other lengthwise of the 
arms, having the fly-wheels at the entrance end, and the 
cylinders at the inner end of the arm, so that the eight steam 





linders are arranged symmetrically round the centre of the 
building under the dome. are high-pressure 
densing gi worked expansively, similar in 
these écts to the rected by the Board 


ines previously e: 
on the Kent side of 





river, but differing from them in 
having no counter beam, the air pumps, as well as the main 
sewage pum ing worked di from the main beam, 
the latter on either side of its centre, air-pump rod being 
situate between the sewage Bows} and the steam cylinder, 
This alteration has been > re Oo conus 
pumps double acting instead of a acting, as before, by 
which much is gained, and the length of main beam 
reduced, being in this case not more than 37 ft. between ex- 
treme centres. Provision, however, is made for working the 
pump as single acting when the quantity of s e to be 
umped will admit of the the arrangement, as will | 
the case. The diameter of steam cylinderis 4 ft. 6 in., 
the length of stroke 9 ft.; the diameter of the sewage pum 
of which there are two to-each engine, being 3ft. 10} in. 
and their stroke 4ft. 6in. The maximum quantity of sewage 
and rainfall which it is estimated these engines will have to 
lift is 15,000 cubic feet per minute. ! 

The sewage is brought into the pump well, which forms 
the lowest: storey of the building, from the Low Level Sewer, 
but, before admission, is strained of any extraneous matters 
which may be brought down with it, and which would either 
not pass or be detrimental to the pump valves, < hen of 
cages of wrought-iron bars, which are placed in chambers in 
front of the engine-house, and which are eapable of being 
lifted and emptied when full; the building containing the 
machinery and appliances for this pope stands in front of 
the centre of the engine-house, -and from the chambers be- 
neath it are three sewers conveying the sewage, after being 
strained, to the pump wells in three of the arms of the en- 
gine-house. From the sewage well the water is lifted 
through rectangular cast-iron pipes, situate at the sides of 
the building, into the sewage pumps, and it is from them 
forced through cast-iron cylinders 6ft. in diameter, runnin 
along the centres of three of the arms of the b g, ani 
below the engine-room floor into an air vessel in the centre 
of the building, whence the sewage lifted by the six engines 
is forced through a similar cast-iron cylinder 10 ft. in dia- 
meter, carried along the centre of the fourth arm of the 
building, and into which the sewage from the pumps situate 
in this arm. is also discharged, the whole being forced through 
a cast-iron cylinder 10ft. 6in. in diameter, carried from the 
engine-house through the yard into the outfall sewer, ar- 
rangements being made at its junction therewith for regu- 
lating the discharge. Provision is made for disconnecting 
any of the pumps from the discharge culverts. 

e boilers, of which there are 16, are arranged side by 
side in-the length of the building, 8 in each house, the stoke- 
hole extending from end to end at the rear of the building. 
The boilers are Cornish cylindrical, 8 ft.in diameter, 30 ft. 
long, with two tubes, each 3ft. 3in. diameter, discharging 
into the main flue running at the back of the boilers, and ex- 
tended on either side to the chimney shafts. There is a com- 
munication under the workshop between the two stoke-holes, 
in connexion with which are stores, baths, lavatories, and 
other conveniences for the workmen. 

edals are brought to the stoke-holes by trams from the 
coal vaults which extend the full length of the stoke-holes, 
are on the same level, being below the general surface of the 
ground, and covered by brick arches supported on brick piers 
and cast-iron girders. Trams are laid over the coal vaults 
communicating with the wharf at Abbey Creek, so that coals 
can be unladen and discharged into the vaults with the 
utmost facility, openings being left at intervals in the cover- 
ing arches of the vaults to permit of the coals being shot 
into them from the trucks on the tramway above. The coal 
vaults cover an area 240 ft. by 102 ft. 

The reservoir for the storage and purification of the water 
for the use of the boilers and for condensing p is 
situate on the opposite side of the embankment of the 
Northern Outfall Sewer. It is constructed mainly of concrete, 
is 18} ft. in depth, and covers an area of about one acre, 
which is divided into three compartments, each compartment 
being used in turn as a settling pond, and containing about 
one million ons ; there are inlet pipes to bring water 
from the creek, and outlet pipes to convey the water to the 
supplemen’ reservoir under the engine room and above 
the pump well, from which it is taken direct to the boilers 
and to the cold water cisterns around the condensers. 

The cottages for the workmen are eight in number, ar- 
— in pairs, each containing five rooms, and are fitted 
with every reasonable convenience ; the house for the super- 
intendent of the works, and which is situate on the other side 
of the outfall sewer, and near the entrance to the works, is 
more commodious, and fitted up in better style. The cottages 
are all externally relieved by coloured brick bands and arches, 
so as to harmonise in some respect with the larger buildings. 

Utilisation of the Sewage.—A portion of the sewage of 
north side of London hes bees very successfully applied to 
the irrigation of a farm of about 250 acres at Barking, where 
grass and root crops and fruit have been raised in luxurious 
abundance ; and but for the difficulties which have been ex- 

rienced in the money market during the last year or two, 
it is probable the whole of the se of London would, ere 
long, have been thus employed in production of food for 
the London markets. - 

We now have sufficient experience upon which to ground 
a confident expectation that town sewage will eventually be 
so generally and advantageously appli In the meantime 
the sewage of London is fortunately carried away by the in- 
tercepting sewers and the ebbing tide, so that it never 
returns, and is no longer injurious to the metropolis. 

The waters of the Thames within the Metropolis d 
the present summer, though one of almost unprecedente 
heat and dionght, hom teen eae free from smell, and its 
banks from those accumulations of se’ deposit which 
formerly rendered them so dangerous and 2. 

J. W. Bazaterrrs, 
Engineer to the Board. 


Tuly 30, 1868. 
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PUBLISHER’S ANNOUNCEMENT. 








The circulation of ENGINEERING eaceeds that, 
collectively, of all the other weekly engineering and me- 
chanical journals, of the same or a higher price, now pub- 
lished in London, and it is constantly and rapidly 
increasing. 


Advertisements cannot be received for insertion in the cur- 
rent week later than 5 P.M. on Thursday. The charge for 
advertisements is three shillings for the first four lines or 
under, and eightpence for each additional line. 

The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 1l. 1s. 8d. If credit be given, the 
charge is 2s. Od. extra, subscriptions being payable in 
advance. 

Cheques and money orders to be made payable only to Mr. 
Charles Gilbert. 

Office for Publication and Advertisements, No. 37, 
Bedford-street, Strand, W.C. 


ENGINEERING is registered for transmission abroad. 


Le burean CENGINEERING pour la France est 16, 
Quai Malaquais, Paris, chez E. Lacroix, Directeur. des 
Annales du Génie Civil. 9 

Subscriptions for the ANNALES DU GENIECIVIL are received 
by Mr. Charles Gilbert, the publisher of ENGINEERING, 
of whom also the NovvEau PoRTEFEUILLE DE lL’ INGENIEUR 
DES CHEMINS DE FER may be obtained, price 91. 

D. Van Nostrand, 192, Broadway, New York, is the souz 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. Subscription price, ten dollars yearly in 
currency. P 

ENGINEERING may be obtained in Russia, by sub- 
scribing for it at any of the Post-offices in the Empire. 
The price is 10 silver roubles per annum in St. Petersburg, 
and‘12 silver roubles in other parts of Russia. 


ENGINEERING. _ 


FRIDAY, JULY 31, 1868. 














THE GOVERNMENT AND THE 
TELEGRAPHES. _. 

Tue die is cast. The Electric Telegraphs Bill is 
passed, and henceforth all private enterprise in tele- 
graphic works in or around the United Kingdom is 
practically for ever abolished. We may presume that 
in a year or so all the details of the arrangements 
between the Post Office and the telegraph and railway 
companies will be completed, and the Post Office 
authorities will make their débit as the sole conduc- 
tors and managers of telegraphic communication 
throughout these realms.. We can only hope that the 
Post Office may be able to manage the telegraphic 
communication of the country as well as or. do the 
postal service, and that the benefits to the public, an- 
ticipated by the promoters of the Bill, will be fully 
realised. There can be no doubt that an uniform 
rate of ls. and the abolition of porterage within the 
limit of one mile of the terminal telegraphic station, 
and a charge for porterage of only 6d. per double 
mile beyond this limit, will make telegraphy cheap 
enough, and there can be no doubt this will bring 
the telegraphs more into general use. The delivery 
by post, where the sender does not wish to pay for 
special delivery, sounds also convenient, and is, perhaps, 
one of the best features in the scheme. But, after all, 
the question is, will all the advantages of cheapness, of 
uniformity of price, and the combination of post an 
telegraphy be carried out without any disadvantages ? 
If they are, we shall be ‘certainly glad, but equally 


astonished. Of course, it is easy enough to propose a | p 


shilling or sixpenny or even penny charge for messages, 
and it may be a possible, by an ingenious arrange- 
ment of figures, to show that this will lead to an increase 
of traffic sufficient to make the whole self supporting. 
But the matter does not end there. If the electric 
telegraph is to be taken out of the hands of private 
enterprise for the public good, the matter no longer 
becomes a question of mere pounds, shillings, and 
nce, but should be considered as a proposition as to 
ow the telegraph can be made of the greatest possible 
service to the nation, and the general prosperity of the 
country. No one, of course, can doubt that any step 
that facilitates inter-communication throughout the 
country benefits the nation, but the question is, will 
the almost indiscriminate cheapening of messages pro- 
duce this effect? We think it iguly possible that 
even giving the Government credit for making ar- 
rangements involving scientific and engineering 





d| York, were submitted to the Senate Committee on 


questions as soundly as private companies would— 
which we do not—it will still be exceedingly difficult 
to prevent the great increase of messages, which the 
new arrangements will produce, from swamping the 
lines, and thus decreasing the mean rate of trans- 
mission, or, at any rate, the mean rate on the 
pees cireuits. The telegraph will, in fact, 
e made a slower although, perhaps, a more 
general means of communication, and the question 
is, will the balance between the advantages and 
disadvantages of this change be for or t the 
general good of the nation? It will cortainty be very 
convenient and pleasant at times to be able to com- 
municate by telegraph on private or family matters, 
which are just worth the payment of a shilling and no 
more ; but there are matters in commerce in which the 
rapidity of the message may be worth hundreds of 
thousands, and, indeed, the general correspondence by 
telegraph is at present of this nature. e question 
is, will not the reduction in mean speed which, we 
believe, is likely to follow the change about to take 
place represent a loss to the nation of thousands upon 
‘eonieomde of pounds in commercial transactions as 
against a little extra convenience and enjoyment in 


case is not similar to the post. The reduction of post- 
age would increase the number of tetters without de- 
laying any, as a train or coach will carry a hundred 
letters as fast as it will one ; but a telegraph wire will 
only carry one. message at a time, and any increase of 
number must increase delay. 

This question of delay.caused by the anticipated in- 
crease of messages was, like all the other engineering 
points of the question, entirely ignored by the select 
committee. It seems to have been assumed that what- 
ever the Post Office authorities proposed, they were 
sure to be competent to carry out in the very best 
mode, and if they had proposed to decrease the price 
and increase the aod, or make any other tempting 
proposal, it would apparently have been received, un- 
questioned, as an undisputed possibility. All the in- 
vestigations of the committee turned on the subject of 
purchase, or were leading questions bringing out Mr. 
Scudamore’s scheme in a tempting and fairy-like form, 
and no attempt was made to make the Post Office 
show how they proposed to amalgamate and redistribute 
the whole system of wires so as to be efficient for the 
work proposed, what arrangements were to be made 
as regards staff maintenance, &c., and, lastly, in what 
way they proposed to meet the | coe anticipated in- 
crease of messages so as to avoid delay. It is to be 
remembered, too, that by the system of posting mes- 
sages they must naturally arrive at the telegraph 
offices in batches, yet Mr. Scudamore always speaks 
of them as arriving “Tor immediate despatch.” 

The fact is, as regards the engineering questions, or 
the practicability of the proposed workin@of the systems, 
the whole matter has been left—from the Bill being 
unopposed—entirely unsifted: The Government have 
set forth the most enchanting picture of what they are 
going todo. ‘They have succeeded in coming to terms 
with the telegraph companies, and the Bill is passed. 
They have now to give a practical proof of the truth 
of the preamble of the Bill, which sets forth the great 
advantages to be gained by the Post Office working 
the telegraph, and we think they will find this more 
difficult than they imagine. 








NEW YORK METROPOLITAN 
RAILWAYS. 
No fewer than nine bills petitioning for powers 
to construct Metropolitan railways in the City of New 


railroads at rg last session. Six of these schemes 
were summarily disposed of, as crude, impracticable 


other projects, or to promote speculation. Of the 
remaining, the Arcade Underground Railroad is the 
one most worthy of notice, and although the petitioners 
failed at the last moment in obtaining their bill, the 
proposed undertaking was so well ventilated, so 
warmly advocated, and so thoroughly considered by 
many engineers of ability, and some of eminence, 
amongst whom the principal was the Honourable W. 
J. McAlpine, that it is more than probable next 
session will see the project become legalised, although 
the chances of its completion are somewhat slender. 

The City of New York must have a Metropolitan rail- 
way, and that without loss of time, for the increasing 
traffic and population are overflowing the insufficient 
channels which are yearly becoming more and more 
incapable of accommodating the ceaseless styeam of 
pedestrians and of vehicles; and at the same time the 


communicating on perhaps almost trivial matters? The | tim 


lans, or as designs brought forward to introduce | Pp 


uite inadequate to the demands made upon them by 
the public. For another and equally urgent reason, 
rapid and comprehensive means of communication in 
New York are imperative. The city can only spread 
in one direction; the increasing population can only 
find the necessary accommodation to the north, for on 
the west, east, and south, Manhattan Island is bounded 
by the Hudson and East Rivers, and by their confluence 
at the Battery. Gradually, year by year, the business 
area of the town encroaches on the residential quarters, 
and these in turn creep northward. There are seven 
miles between the Battery and the upper side of 
Central Park, and for two miles beyond, the streets 
are laid out, and subdivided into lots, on which 
private houses are now being erected. Without a 
rapid and constant communication between this part 
of the city and the mercantile portion, it would be im- 
possible for men of business to live northward of the 
Central Park, which is nearly an hour’s journey from 
Wall-street. The horse cars, though inadequate to 
the public requirements, are numerous and well dis- 
tributed over the city, but the best organisation cannot 
prevent constant stoppages from other vehicles, which 
render a journey through New York a work of so much 


e. 
But while the configuration of Manhattan Island 
prevents the spread of the metropolis on all sides 
around its commercijal centre, it presents great advan- 
s to a railway which shall divide the city from 
north to south ; at its greatest width, the island is only 
three miles across, tapering gradually to a point at the 
Battery. One line of railway therefore, properly 
worked with auxiliary horse tramways would accommo- 
date the whole city from north to south, would reduce 
the time required in getting from place to place 
within reasonable limits, and would relieve the thronged 
sidewalks of Broadway, compared to which Cheapside 
is sometimes a howling wilderness. In no great city 
is a Metropolitan railroad so vitally important as in 
New York, and in no other city could any single line 
accommodate so large an area and so great a population. 
Statistics of the growth of population and traffic 
in New York City present some idea of the necessity 
for providing increased facilities for communication. 
At Canal-street, the distance across the island is one 
mile and a half, from Canal-street to the Battery one 
mile and a quarter. Within this area is transacted 
the greater portion of the wholesale business of the 
city, and three-fourths of the imports and exports for 
a population of 35,000,000 of people. Here also are 
the great depéts for local trade, and here the different 
industries exchange their products with each other. 
About midway is Wall-street, the financial centre of 
the United States. The number of residents in this 
quarter is insignificant, and is diminishing year by 
year, the greater proportion of those who require to 
transact their business in the district residing north of 
Canal-street, and these have to travel the distance 
from their houses to their offices twice each day. The 
extent of travel, the rapidity of its inerease, and the 
‘causes, are shown in the following summary :—Prior 
to 1840, New York contained a population residing 
above Fourteenth-street, one mile and a quarter above 
Canal-street 41,342; in 1860, twenty years later, 
it was 313,494. The second and third Wards, be- 
tween Canal-street and the Battery, contained in 1840 
18,975 people ; in 1860 the population was reduced 
to 6,363. At the former date, the nineteenth, twentieth, 
twenty-first, and twenty-second wards had no exis- 
tence; in 1860 they contained 211,056 inhabitants. 
In 1855 the number of passengers carried by the 
horse railroads amounted to 19,728,000, the popula- 
tion at that time being 630,000, making the ratio of 
passengers 31 to 1. In 1860 the oumber had in- 
creased to 38,455,000, and the population 814,000; 
giving a ratio of 47to 1. In 1866 the number of 
eople carried were 93,907,682, the population 
1,090,000; the ratio increasing to 93 to 1. Last 
year 101,469,896 people were conveyed over the horse 
railways. These figures do not include the passengers 
carried by the different omnibuses plying in various 
parts of the city. Arguing from the rapidly increasing 
growth of New York, the shifting of residences to the 
north part of the island, and from the constantly 
augmenting ratio between the population and their 
increased requirements of travel, it is fair to assume 
that by the time any steam railway is completed, one 
hundred and fifty or sixty millions of people would 
require a regular transit service. The utmost annual 
capacity of the street cars is only a trifle over 
101,000,000 persons, at least half of whom would avail 
themselves of the more expeditious mode of travelling, 
and thus a yearly traffic of at least one hundred 
millions would be secured to such a railroad from its 








extensive system of street horse railways is already 
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Although basing their plans upon experience derived 
from English practice, the American engineers have, 
in the case of the Arcade Railway at least, struck out 
a new course, and propose a scheme, somewhat start- 
ling in its extent, and open to much discussion as 
to its engineering propricty, and its ultimate com- 
mercial success, if it should be ever carried out. The 
illustration on another page conveys a complete idea 
of the scheme, which would so | the entire width of 
the streets and avenues under which it passes, exclu- 
sive of 5 ft. of space at the sides, allotted as areas for 
each building. ‘The excavation would be made to the 
level of the areas, and the footpaths and roadway re- 
placed upon brick or stone arches turned between 
wrought-iron girders resting on cast-iron columns, the 
arches being asphalted, and the road-bed beneath the 
pitching ‘made with a formation of dry sand. Water 
and gas-pipés, sewers, and sub-level telegraph wires 
would be laid either under the railway or beneath the 
side walks. The whole length of the Arcade thus con- 
structed would be lighted and ventilated from the open 
areas adjoining the buildings, and by means of stairs, in- 
gress and egress would be afforded to the railway at all 
points of the route. The footpaths would correspond 
with those of the street above, and four lines of rails 
would be laid, two for up and down rapid traffic, and 
two for way service. The route selected for this road 
was the line of Broadway from the Battery, to its 
intersection with Ninth Avenue, thence to the Hudson 
river ; with a branch from Union-square, following the 
line of the Fourth Avenue to the Harlem river. It 
was intended to take up the full width of the Fourth 
Avenue, and construct there six lines of track, to pro- 
vide for the conveyance of the traffic from all the main 
northerly and easterly lines of railway, into one great 
central depdt. 

The principal advantages urged for this scheme are 
briefly these : that the lower or basement storeys along 
the route would open upon a broad, well-lighted street, 
and could be used for all the purposes to which a 
ground floor is adapted, or any purpose of trade or 
manufacture, making, therefore, just as many new 
places of business as there are buildings along the 
line. At each street crossing, vaulted transepts would 
be constructed, which, while increasing facilities for 
ventilation, would also add so much new space for 
storage, accommodation markets, or other purposes, 
and where the route adjoined a public square, the 
whole of the line for its extent could be wtilie dina 
similar manner. ‘The cars being always under cover 
would never be exposed to the weather, the tempera- 
ture in them throughout the year would be compara- 
tively equable, and the ventilation perfect. They 
would never be crowded, for the amount of rolling 
stock could be limitless. No foundations of houses 
would be disturbed (these, however, would have to be 
underpinned more or less along the line). Such are the 
merits upon which the promoters based the superiority 
of their scheme over al ethan which were submitted 
for the approval of the Railroad Select Committee at 
Albany. 

Of the other schemes, a Tunnel line, designed after 
the manner of our own Metropolitan Railway, was 
favourably considered by the Select Committee, and 
another for a generally high level road has been sanc- 
tioned and legalised by the Senate, and is now being 
organised under the presidency of George B. Ogden, 
the president of the immense system of the Chicago 
and North-Western Railways. The extension powers 
of the crude contrivance in Greenwich-street were also 
granted during the Session, and the lamp-post tram- 
way will probably be continued for a short distance. 
Beyond the fact of being the first city railway in New 
York that is worked by power, it has no claim to merit 
of any kind, and is entirely unsuited to carry a large 
and heavy traffic. It consists of a row of single square 
columns, placed on the kerb of the side walk, and 
spaced about 25 ft. apart. Brackets project from each 
side of these columns, and support girders placed 4 ft. 
8 in. apart, upon which the rails are laid for the 
carriages to run upon. The rolling stock consists of 
a car somewhat like an ordinary horse railroad car, 
actuated by a rope which passes over anti-friction 
pulleys placed over the columns and at intermediate 
points. Access to this vehicle from the street is 

ained by means of spiral staircases which are built 
into the adjacent houses at intervals. It is a wonder 
that even in New York the money could be found to 
try, on so large a scale, the working of this top-heavy, 
incommodious concern. 

Referring to the Arcade scheme, it must at least 
be conceded that it possesses the merit of novelty, 
and it is difficult to conceive any work which would 
offer to the engineer greater charm in the course of 





its completion than this. To excavate to a depth of 
some 18 ft., the whole width of the busiest thorough- 
fares of New York, to maintain and relay all the great 
system of sewers and mains, and tel hs, to form 
two wide and well-lighted sidewalks, 16 ft. below the 
street level, to reconstruct some 15 miles of roadwa 
upon a system of cross girders, and arches, carrie 
upon columns, and above all to underpin several 
miles of ‘house property; to do all this, without 
stopping or even disturbing the traffic of the great 
city, would be a work of constant difficulty, requiring 
unceasing skill and watchfulness, and bringing on 
its successful issue, boundless credit to the construc- 
tors—and but comparatively small advantages to the 
public. - There would doubtless be ample, indeed, 
more than ample, means of conveyance, both for way 
and for through traffic; but the chief merits claimed 
for the scheme would be wanting; if perfect ventilation 
were obtained, it would be at the expense of the 
lower storey of shops underpinned and constructed with 
so much outlay, and the pleasant picture drawn of 
the subway sidewalks, those cool retreats from the 
sun in summer, and temperate refuges from the snow 
and wind of the New York winters, would be some- 
what marred by the constant rattling and din of the 
five minute trains, and the presence of the products of 
combustion, sweeping across the footpaths, on their way 
to the low level stores and to the street above. 

We cannot think that even should the Arcade scheme 
be authorised next session, it will be carried out. It 
involves too great and costly an experiment, and 
though there are no difficulties to be encountered in 
its progress which American skill and energy could 
not surmount, it would eventually prove rather a 
monument to the executive engineers, than the 
practical Metropolitan Railway, New York requires. 

The plan now being organised under Mr. Ogden’s 
presidency is better designed to meet the requirements 
of the city ; it runs from north to south, on the east 
side of Broadway, through property of as low a 
value as could be selected, and in character will 
much resemble the metropolitan lines of the London, 
Chatham, and Dover Railway. Comparatively little 
property will be required in the execution of this plan, 
and the stations will be constructed to economise space 
as far as possible. The course of the line will pro- 
bably run between the blocks of houses, occupying a 
portion of the offices and yards at the back, and over the 
streets, the railway will be carried on handsome bridges. 

The construction of such a road will, of course, in- 
volve a certain amount of loss and inconvenience upon 
the landowners and tenants in its vicinity, especially 
as in the selection of a route the contracted plan of 
the ground, offers small opportunities for avoiding 
the most costly property ; such inconveniences, how- 
ever, will have to be et and in the New York Metro- 
politan Railway, as in most other great schemes, the 
minority will have to make some sacrifices for the 
necessities of the multitude. 








THE INDIAN BUDGET. 

Next after the financial statement of the Chancellor 
of the Exchequer, there are few subjects of really so 
great importance to this country as the administration 
of our Indian empire; but notwithstanding this, the 
Budget statement of the Indian minister evidently 
possesses no attractions at all to by far the greater 
number of the members of the House of Commons, 
and this year, as usual, the Indian Budget. was, on 
Monday last, listened to by barely a score of members. 
If India is to receive the support of this country to 
the extent which its importance deserves, it must be 
found practicable to introduce the annual budget at 
an earlier period, before the members are tired out with 
the fatigues of the session, and before the period to 
which it relates has so long passed by. 

We are accustomed to hear that the Indian Budget 
shows a deficit ; that the expenditure has been greater 
than the income. But it must be borne in mind that 
each year a considerable sum is expended, out of in- 
come, upon the t public works of the country. 
We have repeatedly urged the impolicy of charging to 
revenue the capital required for the construction of 
new and remunerative works, and it appears that that 
poss has now been abolished, the works undertaken 

y Government being classed as “ ordinary” and “ ex- 
traordinary” public works, the former of which are 
carried out by means of surplus revenue, whilst the 
latter are in future to be provided for by loans. It 
has been laid down recently that in future years irri- 
gation works and special fund works are the only 
works which are to be treated as public works extra- 
ordinary. At the present time a Eege expenditure is 





being incurred in the construction of an improved 
class of a Se throughout India, the cost 
of which is defrayed by means of loans, but this is of 
an exceptional = sa. Bg and when the works are 
done it will most ag come to an end. 

In the estimate for the year ending on the 31st 
March next, the amount of revenue from all sources 
is taken-at 48,580,000/., and the oo at 49,613,0002., 
leaving an apparent deficiency of 1,026,000/. In this 
gross amount, however, allowance has been made for 
charges on public works extraordinary, the amount of 
which will . 3,092,000/. If these charges were re- 
moved from the budget and charged to capital, this 
would convert the deficiency of the million into a 
surplus of 2,065,000/.; and if the same thing were 
done in the preceding year, instead of a deficiency 
there would have appeared a surplus of 1,600,000/., 
and similar results would oe with respect to many 
past years in which, as the figures were prepared, the 
accounts of the Indian empire exhibited a deficiency. 
By wultiplying works of a remunerative character, 
the value of the Government estate is undoubtedly 
improved, and credit should be given for its increased 
value accordingly. Too much caution cannot, how- 
ever, be exercised in discriminating between what 
works should be treated as ordinary, to be constructed 
out of revenue, and public works extraordinary. Sir 
Stafford Northcote in bis speech, referring to the ex- 
penditure on these two classes of works, remarked : 
“TI observe that, under the old system, before this 
distinction between public works ordinary and extra- 
ordinary was made, large sums were spent without 
having recourse to borrowing. For instance, in the 
year 1865-66, I find that we spent upwards of five 
millions on public works, and charged the amount to 
income. is year we put down in our statements 
no larger sum than 3,800,000/., being a difference of 
1,200,000. It seems curious that whereas the sys- 
tem of making a charge for public works extraordi- 
nary was adopted with a view to undertaking works of 
a remunerative character, that the charge for other 
works should be reduced.” Surely, some explanation 
should have been afforded to the House as to the 
reason why with an increased and ever increasing 
establishment, and after so much talk of pushing on 
works for the improvement of the country, the annual 
expenditure on such works should show a decrease ; 
at this rate the cost of establishment must, we fear, 
bear an undue proportion to the total outlay. 

This year it appears that the charges for extraordi- 
nary works are 1,820,000/. for mili buildings, bar- 
racks, and embankments, 800,000/. for irrigation works, 
and 470,000/. for special fund works, which latter 
consist of undertakings by municipalities or indepen- 
dent bodies for which money is lent by Government, 
on proper securities, which will be repaid. 

Wit. to the general prosperity of the country, 
it was remarked that whilst the revenue of India kept 
up it did not increase largely, whilst as r ex- 
penditure, although it did not increase largely, there 
was a tendency to creep up. “We are undoubtedly 
expending a great deal of money,” remarked Sir Staf- 
ford, ‘‘ on beneficial undertakings ; but, on the other 
hand, there are excellent works which we are unable 
to undertake or carry on for want of funds. We are 
restrained from promoting sanitary, educational, and 
other good objects on account of their expense. But 
the attention of the Government is turned to those 
matters, and we are making progress. We have esta- 
blished a sanitary department in our own offices, and 
es to introduce sanitary arrangements 
in In ” ; 

In summing up his interesting and able speech the 
Secretary of State, referring to public works, remarked 
as follows: “‘ With to public works, I have 
already stated that that is a matter on which we are 
endeavouring to devise a system of which the repro- 
ductive character may be made evident, so that we 
may be able to discover at once what return we are 
getting for the money we have expended. With re- 
spect to railways, we are at present in communication 
with the Government of India, and we are requesting 
them to lay before us a complete scheme for the 
further prosecution of these works, with a statement 
of the lines which it is desirable to take up first, or 
to bring first to completion, as well as the rate at 
which we can safely and properly . There 
are certain lines that must be s ly taken up for 
— objects, and there are others which it would 
desirable to undertake with a view to commercial 
improvement.” 
us far it is satisfactory that we have the 
of State’s own word for it that the railwa 
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shall hope soon to see the work commenced upon. 
There can be no doubt that by a judicious increase of 
railways in India, it would be found possible to some- 
what diminish our army there, as increased facilities 
of locomotion would considerably augment the effective 
force of each regiment, and thus the item of cost for 
that branch of expenditure would admit of curtailment. 
Before this can be realised, however, a considerable 
increase must be made to the present 4000 miles of 
railways, and 40,000 miles would be by no means out 
of proportion to the extent of the Indian empire. It 
would, however, never do to attempt to attain such an 
extent of railways for India, at the cost at which most 
of the existing lines have been constructed. Where 
would the capital be found for their completion at a 
cost of 20,000/., or even 15,000/. a mile? But the 
Government are surely now alive to the fearful waste 
of money with which the railways have hitherto been 
constructed, and they will doubtless provide efficient 
check for the future against such wholesale extra- 
* vagance. ; 

Ve were sorry to notice that notwithstanding the 
declared large increase of external trade between India 
and other countries, nothing was said with regard to 
the improvement of facilities for the shipping employed 
in it. Very few harbours of any importance exist in 
India, but there are some, which by judicious outlay 
might be greatly improved. At present wet docks are 
not known even at the Presidency Towns of Calcutta 
or Bombay, where unusual facilities exist for their 
construction, and Madras is a mere open roadstead. 
The only harbour alluded to was Kurrachee, which, as 
was remarked, if it can be made a first-rate harbour, 
will become a link in the system of railway com- 
munication, which would otherwise have to find its 
way to the North-west, exclusively overland. The 
subject of harbours on the coast of India is second 
only in importance to railways and irrigation, and the 
very extension of those two classes of works must 
tend to make even more necessary a proper attention 
to the means of exporting produce from the coast. 








THE MONT CENIS TUNNEL. 
(Continued from page 48.) 

Art Fourneaux the compressed air is led through lines 
of cast-iron pipes from the buildings containing the air 
compressing machinery to the engineering workshops, 
and thence to the tunnel itself. The workshops are 
situated on the hill side above the level of the air-com- 
pressing machinery, but ———— below that of 
the mouth of the tunnel. Théy are fitted with a good 

lant of ordinary engineer’s tools, most of them made 
. English makers, and in the smith’s shops there is 
a 12-cwt. hammer, which is worked by compressed 
air. The machinery in the workshops is ordinarily 
driven by a turbine, which is sunk 9 metres, or 
28 ft. 8 in. below the floor of the machine sliop ; but 
in winter, when the supply of water for the turbine 
is stopped by the frosts, the shafting is driven by an 
engine worked by the compressedair. The torrent of 
the Arc, from which the water power for working the 
air-compressing machinery is obtained, is, we may 
mention here, never frozen even in the most severe 
seasons. 

At the workshops the rock-boring machines and 
drills employed in the tunnel are made and repaired, 
and the various other repairs of machinery incidental 
to large works of this kind are also performed. Each 
rock-boring machine is tried on a-block of rock, kept 
in the workshop for the purpose, before being sent into 
the tunnel, and on the occasion of our visit we saw 
one of the machines tested in this way. The machines 
used at the Mont Cenis tunnel were invented by M. 
Sommeiller, and although they have been found to 
do good service they are far from being so —_ 
or compact: as Lowe’s, or Doering and Sach’s 
machines, both of which we described in EnGinEER- 
Ixe some time ago. ‘The general appearance of 
the machines will be seen from the perspective 
view which we gave on page 71 of our last number. 
The frame ofeach machine is formed by a pair of bars 
about 6 ft. 6 in. long, these bars having placed between 
them the 3in. cylinder z the piston of which the 
boring tool is actuated. The cylinder is not fixed to 
the frame bars, but is capable of sliding on them, mo- 
tion being given to it by a worm at its hind end 
which gears into racks formed on the inner sides of 
the frame bars. The cylinder is, as we have said, 3 in. 
in diameter, and its piston has a rod about 2in. in 
diameter, there being thus but a comparatively small 
annular area on the front of the — on which 
the air continually presses. At the hind end of 
the frame bars of the machine is placed a kind of 
miniature horizontal engine worked by the compressed 





air, this engine driving, through bevel gear, a square 
shaft which extends nearly the whole Tength 0 the 
machine above the boring cylinder. is shaft 
carries a cam which gives the necessary motion 
to the slide valve which governs the admission 
of the air to, and its release from, the boring cylinder; 
and from the same shaft the intermittent rotary motion 
is given to the tool, and also the necessary advance as 
the hole is bored. The manner in which the advance 
of the tool, or rather of the cylinder, is regulated, ‘is as 
follows: The cylinder is, as we have said, free to slide 
longitudinally on the frame bars, these bars having on 
their inner sides racks into which a worm, carried ona 
spindle projecting from the hind end of the cylinder, 
rs. On this same spindle there is a clutch, which 
is driven by gearing connected to the square shaft 
already mentioned, and when this clutch is in gear 
with the worm, the cylinder is advanced along the 
frame towards the face of the rock. As, however, the 
rock is of unequal hardness, the rate of advance is 
made dependent upon the rate at which the borer 
penetrates, in the following manner: The clutch b 
which the worm is driven is embraced by a for 
formed on a bar, which extends forward past the 
boring cylinder, and which has at its front end a finger, 
which is bent so as to catch on ratchet teeth 
formed on the tops of the frame bars, as shown 
in our engraving last week. Supposing-the clutch to 
be in gear with the worm, and the machine to ‘be at 
work, the cylinder will be gradually advanced along 
the frame bars; but the clutch being held by the bar 
just mentioned, and the front end of this bar abutting 
against one of the ratchet teeth, cannot follow the 
cylinder, and consequently after the worm has made a 
couple of turns or so, the clutch is worked out of gear, 
and the cylinder becomes statio As the borin; 
s on, however, the piston makes a longer an 
onger stroke out of the cylinder, and eventually a pro- 
jection on its end raises the front end of the finger bar 
out of gear with the ratchet tooth, against which it 
abuts. As soon as this takes place a spring behind 
the clutch forces the latter forward into gear with the 
worm, and the advance of the cylinder again goes on 
until, the end of the finger bar coming against the 
next tooth, the forward motion of the clutch is again 
arrested until it gradually works itself out of gear. 
Each boring machine oes about 6 ewt., and as the 
wear and tear to which they are exposed is very 
severe, it is found necessary to keep from three to 
four machines in reserve for each one at work. 

The boring bars employed are of various forms and 
of various diameters. The Z and double Z or crown 
borers are those most used, but for some kinds of 
rock other forms are found preferable. The holes 
generally bored are about 14 in. in diameter, but some 
are much larger. In working through some of the 
very hard quartz it was found that the shots flew back 
from the ordinary holes without producing any dis- 
ruptive effect on the rock, and the plan was therefore 
adopted of first boring several holes 4 in. or 5 in. in 
diameter, and then disposing some ordinary holes 
round these. When the charges in the ordinary holes 
were fired the portions of the rock between them and 
the central hole were blown out, and a cavity thus 
formed around which other shot holes were bored. 
The borers used for the 4in. and 5 in. holes are of 
similar form to smaller bars, and, like them, they are 
worked by the boring machines, but at a slower speed. 

For the convenience of transporling materials be- 
tween the workshops and the tunnel a long inclined 
plane, laid with double lines of rails, has been con- 
structed. This incline rises 106 metres, or 348 ft., 
and its inclination is 1 in 2,23. On each line of this 
inclined plane there is a four-wheeled iron carriage of 
a triangular shape in side elevation, the top of each 
carriage being level, and being provided with a line of 
rails on which a truck to be raised or lowered can be 
run. The two carriages are connected by a ope 
working round a drum at the head of the plane, the 
length of rope being such that, when one carriage is 
at the top the other is at the bottom of the incline. 
Fac iage forms a tank capable of containing 
about 440 gallons of water, this water giving the 
means of working the incline as follows :—Supposi 
both carriages to be empty, a truck containing a | 
to be sent up is placed on the carriage at the bottom 
of the incline, and that at the top is loaded with 
sufficient water to rather more than counterbalance the 
load on the bottom carriage. The upper carriage will 
then descend, drawing up the loaded —- from the 
bottom of the incline. The speed at which the carri- 
ages trayel is regulated by a brake. Of course if loads 
have to be sent up and down simultaneously; it is only 
necessary to admit such a quantity of water to the 


balance the ascending load. ‘The carriages are capable 
of taking up oats et about 3 tons. One pears 
vantage in the arrangement is that the goods sent u 
or down the incline remain on the trucks on which 
they were previously loaded, the trucks being merely 
run on and off the incline carriages at the commence- 
ment and end of their ascent or descent. By the side 
of the incline is a flight of steps for the use of the 
workmen, and besides these there is a zigzag road 
which gives access to the higher level. Both the in- 
cline and the road will be seen in the general view 
which we published on page 47 of our last number 
but one. 

The incline just described terminates at its upper 
end at the plateau in front of the mouth of the tunnel, 
a plateau which has to a great extent been formed by 
the spoil removed during the progress of*the work. 
The general appearance of the entrance to the tunnel 
will be seen from the engraving which we published 
on : page 70 of our last number. The tunnel is being 
made for a double line of rails, and it is of a horseshoe 
form. At the Modane end it is 26 ft. 23 in. wide at the 
broadest part, 25 ft. 34 in. wide at the base, and 24 ft. 
7 in. in height, the arch forming the top of the tunnel 
being nearly a semicircle. At the Bardonnéche end 
the arch is made elliptical to better resist the pressure 
caused by the inclination of the strata, and the height 
of the tunnel at the centre is increased to 25 ft. 7 in. 
For some distance from the entrances the tunnel is 
lined, and the lining is continued at those parts where 
it is necessary to keep up the materials through which 
the tunnel passes. Where the tunnel traverses sound 
rock, however, no lining is required, and the rock is 
merely hewn out to the proper shape. At the Modane 
end the lining of the tunnel is entirely of stone, 
and this is - the case for a distance of about 330 
yards from the Bardonnéche eid. Beyond that dis- 
tance at the southern end, the sides of the lining only 
are of stone, the arch being of brick. 

The excavation is carried on by driving an advanced 
heading 2 metres or 6 ft. 62 in. square, the bottom of 
this heading being at the same level of the bottom of 
the finished tunnel. The driving of the heading is 
eupery by the aid of the boring machines, there 

ing laid in the heading a line of rails on which a 
frame carrying a number of these machines can travel. 
This frame, which weighs complete about 15 tons, is 
constructed chiefly of angle iron, and its form will be 
seen from the perspective view which we gave on 
page 71 of our last number. It is made so that it 
will hold seven boring-machines simultaneously, and 
at the same time allow these to be placed at various 
angles with the face of the work. The number of 
holes bored and their arrangement of course depend 
greatly upon the nature of the material which is being 
penetrated, and are matters which are decided accord- 
ing to the judgment of those in charge of the work. 
After the holes are bored they are charged, and the 
boring machinery being run back from 60 to 100 yards 
to behind doors or screens, the charges are fired. The 
déblais and loosened rock is then removed by the aid 
of low trucks, and the heading having been cleared, 
the boring machinery is again brought forward, and 
the boring recommenced. Formerly the size of the 
heading was 10ft. square; but it has now been re- 
duced to the size above mentioned. With the 10 ft. 
heading, the number of holes generally made in the 
face was eighty, this number including four 4 in. holes, 
arranged in a horizontal line near the centre of the drift. 
The large holeswere not charged, being merely intended 
to weaken the rock. In arranging the holes in the 
face, the object kept in view is not merely to obtain the 
greatest possible displacement of rock with each charge, 
but to ensure the breaking up of the material displaced 
into fragments of moderate size, so that the déblais 
can be readily removed. For this reason the number 
of holes bored is greater than might at first sight 
appear necessary, any waste thus incurred being 
more than counterbalanced by the saving of labour in 
clearing the heading. The holes for the charges are 
about lin. in diameter, and are bored to a depth of 
about 2ft. 8in., or 3 ft. 3in., this depth being penetrated 
in from twenty to’ thirty minutes, according to the 
nature of the rock. In some instances, holes as 
large as Gin. in diameter have been made for 
the purpose of making the first breach, and these 
holes have been bored to a depth of 3ft. 3 in. in 
an hour. In other cases holes 3 in. in diameter at the 
mouth, and 6 in. in diameter at the inner end, have 
been bored by drills specially constructed for the pur- 
pose, and these holes have been ch and fired for 
the purpose of producing a b - During the 
boring most of the holes are kept clear of the cuttings 
of the drills by jets of water directed into them; but 
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the water is sometimes not employed, as it is thrown 
back with the cuttings, and interferes with the cOmfort 
of the men working at the lower holes. The water is 
supplied from tanks placed on a truck behind the 
frame carrying the machines, and it is forced through 
the pipes by the compressed air being admitted to the 
tanks. 

At present, powder only is used for charging the 
holes, although it is probable that some experiments 
may be made with a more powerful explosive. The 
charge for the small holes varies from 14 1b. to 2 lb., 
but 1 lb. may be taken as about the average. The 
time occupied in boring a set of holes is from about 
six to eight hours, whilst about two hours are occupied 
in charging them, and from three to five hours 
in removing the déb/ais. The frame carrying the boring 
machines is moved backwards and forwards by an 
engine fixed to it, this engine being, of course, worked 
by compressed air, and it can be brought from its place 
of shelter to the proper position for work in two or 
three minutes. 


MINES.—No. 111. 
By Ferpryanp Kouy, C.E. 
EIsENERZ. 

Upon the main line of the Western Railway of 
Austria, between Vienna and Linz, at a distance of 
about 10 English miles from the last named town, is 
the station St. Valentine, the junction between the 
Western Railway, and a new line now about to be 
opened, viz., the Kronprinz Rudolf’s Bahn. This new 
railway leads from the Danube southward along the 
valley of the river Enns to the town Hicflan, and in its 
further continuation it is intended to cross the Alps 
at Rottenmann pass, to go southward to the town of 
Leoben, and thence parallel with the Southern Rail- 
way to the Adriatic. This railway, which has been 
financed by the Anglo-Austrian bank, and of which 
Mr. Brassey is one of the contractors, has raised great 
expectations not only in Austria but all over the Con- 
tinent. The Rudolf’s Railway touches, at Hicflau, 
the blast furnaces which form a part of the most im- 
portant complex of ironstone mines and ironworks in 
Styria, and it passes within a distance of about seven 
English miles from the great mine of spathic ore named 
“ Erzberg,” the most extensive and richest ironstone 
mine at present known. The distance from Hicflau to 
the Erzberg, i.e., to the workings at the town of 
Eisenerz, being very moderate, and the locality pre- 
senting no particular difficulty to the construction of a 
branch line from those mines to the main line, a com- 
munication will be practically established between the 
Styrian mines and the river Danube, viz., a railway 
line of about 40 English miles with a constant and 
moderate fall towards the Danube, and well suited for 
a heavy downward traffic with small return freights 
such as the transport of ore will necessitate. Con- 
sidering the importance of the mines at Eisenerz the 
great expectations regarding the future prospects of 
the Rudolf’s Railway seem to be justified, but still 
more justified probably are those anticipations of 
rapid development and future prosperity which 
are now entertained by a great number of capitalists 
and professional men on the Continent with regard 
to that mining property itself. ‘The Eisenerz mines 
form a part, and, in fact, the most important part, of 
the Government property now offered for sale in 
Austria, and they are, therefore, an object of great 
and general interest at the present moment. 

The town of Eisenerz in Styria is situated in a valley 
surrounded by a circle of colossal mountains 6000 ft. 
in vertical height above the sea, and standing out 
above the level of the town itself, by more than 
4000 ft. each. In the centre of this valley rises a 
detached mountain with somewhat steeply inclined 


sides all round, forming a tolerably regular cone of 


about 2500 ft. in vertical height, and of an English 
mile or more in diameter at the base. The mountain 
is covered with a forest up to its very top, and at 
several places where the trees have been removed by 
ancient or modern mining operations the open quarries 
of brown and yellow iron stone are visible from a 
distance. This mountain is a part of the Eisenerz 
mine. It contains a vein of spathic iron ore running 
in its longitudinal direction from north to south, and 
cropping out to daylight at the south side of the 
mountain in a clear width of about 250 ft. Although 
this mountain is the only spot at which mining opera- 
tions are carried on at present, it is only a portion, 
and by no means the greatest portion, of the ore 


second mountain rising on the opposite side of a small 
river, which drains the. valley, and passes off at the 
north-west corner in a narrow outlet, contains a 
similar vein of iron stone, the position and direction 
of which closely corresponds to the Eisenerz vein, of 
which it is the continuation. The layer of spathic 
ore stands nearly vertical at the top of each 
of the mountains, and it becomes more and more 
inclined in-the lower strata. It is probable, therefore, 
that the vein is continuous throughout that entire 
distance, and follows a course without interruption 
in a straight line through the whole valley from moun- 
tain to mountain. Although the mine has been worked 
for more than five hundred years, probably, and has 
been in the hands of the Government for more than a 
century, there was never an occasion for ascertaining 
the nature of the deposits below the level of the present 
workings at any one spot in the district. The faet 
even that the town is provided with water from the 
mountain springs has prevented people from digging 
wells in the valley, and an absolute ignorance exists 
up to the present day regarding the nature of the de- 
posits in the lower strata. There are indications which 
would lead to the assumption that ores of copper and 
also of silver may be deposited below the ironstone at 
its deepest point. These indications are very numerous, 
In the first instance pyrites and copper ores are found 
inthe upper strata of the Erzberg where the layer 
of ore stands on end or vertical. These copper de- 
posits are found principally at the side whick corre- 
sponds to the bottom or lower stratum of the vein. In 
some places, too, the presence of ores containing 
cobalt, antimony, and silver have been found along with 
the copper ores. Further west at Schwatz in Tyrol— 
and the ore deposits there have been proved to be 
only the continuation of the same great vein which runs 
through all the length of Styria, and reaches its 
greatest width at Eisenerz—the ironstone has been 
found to form the cover of an important deposit of 
copper pyrites and of silver ore, and, in fact, through- 
out alt Germany the mines of copper pyrites and of 
those silver ores which exist in the state of 
sulphides, are found below a layer of spathic iron ore 
of more or less thickness. These different metallic 
deposits seemed to have settled down and separated 
themselves in distinct layers, according to their specific 
gravities, and it follows, therefore, that the copper, 
silver, and mereuty ores must be looked for at the 
deepest point, which in this instance would be below 
the narrow valley and at the foot of both the ore 
mountains. No search for such ores, and, in fact, no 
opening nor gallery has ever been made at these lower 
levels, and only on one occasion, when a new gallery 
was driven some 60 ft. below the present lowest work- 
ings, the workmen discovered a solid mass of iron 
pyrites several yards wide. Further operations were 
forthwith given up in consequence of this discovery, 
since the authorities considered this fact to be a proof 
that the iron ore is of an inferior quality in the lower 
strata. Whether that iron pyrites contained copper or 
silver has not been ascertained, since the attention of 
the miners at Hisenerz is directed solely and exclu- 
sively to iron, and the discovery of the pyrites was to 
them a disappointment rather than an inducement to 
make further researches. 


(To be continued.) 


INSTITUTION OF MECHANICAL 
ENGINEERS. 

THe annual meeting of this institution was commenced in 
Leeds, on Tuesday last, at the Philosophical Hall. Mr. 
Joseph Whitworth was in the chair, and the attendance of 
members was very large; there were also a good many 
visitors. After some preliminary business, two papers were 
read. 

The first paper was on “The Boxer Cartridge,” and was 
read by Mr. T. Greenwood, of Leeds. The paper stated 
that the question of rifles was so bound up with the 
system of cartridges, that the rifles would frequently have 
to be modified to suit the cartridge. The first attempt to 
make a breechloader failed in England, because it was 
wished to use the same cartridge as that adapted to the 
muzzle-loader, and it was only when this idea was given up 
that any real progress was made in perfecting the breech- 
loader. The defect of the Prussian and the Chassepot guns 
was that the stopper was left exposed to the action of the 
powder ; so that the first weapon could not be fired from the 
shoulder, and was fired from the hip—a serious drawback in 
the efficiency of the piece. The particular defect of the 
Chassepot rifle was that the fulminate powder was placed in 
the rear of the ball, and that a paper cartridge was used, 
leaving a residuum in the chamber of the gun, fouling the 
mechanism, and impeding its working. In the case of the 
needle gun, the needle, having to pierce the length of the 
charge of powder before reaching the detonating cap, was 
liable to get bent, in which ease the point missed the ful- 
minate powder, and the result was a miss fire. It was 





rate breechloading rifle, it would be comparatively worthless 
unless the cartridge was equally efficient. Numerous at- 
tempts had been made to produce the apparently simple 
articles of cartridges, but it was only after numerous failures 
that anything like a serviceable cartridge had been produced. 
The requirements of a good cartridge were that it must not 
miss fire, that it must be of sufficient ager to prevent the 
eseape of any gas backwards, or, in other words, be of 
sufficient strength not to burst with the explosion of the 
powder; that the case, after being fired, should be easily ex- 
tracted; that without being perfectly water-tight it must be, 
to a considerable extent, impervious to damp; and that it 
must be of a cheap and a light construction. Mr. Green- 
wood then described the various machines that were used in 
the manufacture of the Boxer cartridge. The first was for 
making the Metford bullet, now used for the Boxer cart- 
ridge; the partially moulded bullets were then taken to the 
second machine, and after they left it they underwent the 
process of canneluring, or of forming four grooves on the 
cylindrical part of the bullet to hold the lubricating material. 
The next machine was for the purpose of moulding the clay 
plugs which were put into the conical recess at the rear of 
the bullet, for the purpose of ——— that part of the 
bullet, and pushing the lead into the grooves of the rifle at 
the moment of discharge ; and the next made the cylindrical 
plug. After that the bullet was warmed in another machine, 
and the clay plug pressed in. The next machines described 
were for the purpose of forming the cartridge case and manu- 
facturing the caps, and the operations were explained at 
great length, and with much minuteness. Altogether 
twenty-one machines were spoken of as being required in 
the manufacture of each cartridge, but the cartridges are 
produced at the very rapid rate of from 5000 to 24,000 per. 


The next paper was “on the application of coal cutting to 
machinery,” and was read by . John Fernie, of Leeds. 
The objects to be gained by the application of machinery to 
coal cutting were stated to be—firstly, the cheapening of the 
work ; secondly, the saving of a large quantity of coal, which 
in the ordinary process of holing or undergoing by hand 
labour with the pick is broken “up into slack and dust; 
thirdly, the removal of the danger attendant upon under- 
going by hand labour; fourthly, the getting of a larger 
quantity of coal out of the pit; and fitthly, in the case of 
machines worked by compressed air, the collateral advantage 
of better ventilation and a cooler atmosphere in the mine, 
owing, to the discharge of the compressed air after each 
stroke of the tool. The difficulties attending the application 
of machinery to work previously performed by hand were 
said to be greatly increased in the case of coal-cutting ma- 
chines, by their having to work at great depths below 
ground, and in the very confined passages of a mine. The 
writer of the paper described two machines driven by com- 
pressed air, one having a pick worked by a bell-crank 
lever, with an action like that of the ordinary pick used in 
handwork, and the other working a straight action tool, 
somewhat in the manner of a horizontal traversing slotting 
machine. Both of these machines have now been success- 
fully employed in regular work for a length of time, in 
the neighbourhood of Leeds. A — machine does the 
whole of the undercutting at the West Yorkshire Coal and 
Iron Company’s colliery, at ‘lingley, holing a seam 3 ft. 8 in. 
thick, the compressed air for driving it being supplied 
by an air-compressing engine at the surface. In a trial 
recently made with this machine by the writer, it was 
found that a pick of 75 lb. weight cutting a groove to 
a depth of 24in. from the face, gave about seventy-four 
blows per minute. The coal at Tingley is got vd the pillar and 
stall system of working, and the time occupied by the machine 
in undercutting the length of 56 ft., forming one pillar, was 
twenty-five minutes, including all stoppages. ith a pick 
of 90 [b., to complete the previous cut to the depth of 3 ft. 
9in. from the face, the blows were about sixty per minute, 
and the half length of 28 ft. was undercut in seventeen 
minutes. The time occupied in running the machine back 
and changing the pick was sixteen minutes. From these 
trials it appeared that in undercutting to the depth of 24in. 
in a single course, the work done was at the rate of about 30 
square yards per hour, and in undercutting in two courses to 
the total depth of 3 ft. 9in. the work was done at the mean 
rate of about 15 square yards per hour, including the time 
required for runnipg the machine back and changing the 
pick. The other coal-cutting machine—which is described as 
on the horizontal traversing slotting principal—is the inven- 
tion of Mr. Donisthorpe, of Leeds. The work remains 
stationary, and the machine traverses along the working face 
of the coal, and cuts out a horizontal slot or groove along the 
bottom of the seam of coal, or along a parting in the thickness 
of the seam itself. The work regularly done by one of these 
machines, employed at the West Riding Colliery of Messrs. 
Pope and Pearson, at Normanton, is at the rate of eight to 
12 yards per hour, including all stoppages, and undergoing 
the coal to the average depth of about 3 ft. 4in. in from the 
face. At the same colliery the work done by each collier by 
manual labour is about 6 yards per day of eight hours, 
undergoing to a depth of 3 ft.in from the face. The machine, 
therefore, performs the work of from twelve to eighteen men. 
Its operation has been found so successful that it was now 
being employed for a very long continuous face of work, and 
the different parts of the mine are being laid out as far as 
possible for working according to the long-wall system for 
the purpose of obtaining the greatest advantage from the 
use of the machine, Wit at clearness Mr. Fernie showed 
how the machine to which he referred answered the require- 
ments referred to in the first part of his paper. 

Both papers degcribed the machines to which they referred 
at some length, and they were illustrated by a large num- 
ber of drawings. In the case of Mr. Fernie’s paper, bo 
mens of the pick and the straight-action tool ma 
were shown in the vestibule of the hall. Discussions took 

in ‘both instances, that on coal-cutting machine 
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of the institution are only allowed to be reported in 
the “proceedings” published forthe members. The afternoon 
was spent in paying visits to a number of the principal iron- 
works and engineering establishments in and around Leeds. 
On Wednesday the meeting was continued. Mr. W. Fair- 
bairn, of Manchester, occupied-the chair. 

_ Mr. John Fernie, of Leeds, read a paper, giving a descrip- 
tion of a travelling crane worked by cli pd ape wire ro} 
Few mechanical improvements, it stated, have been so rapidly 
and extensively atoated as the flying rope travelling crane, 
and the extension of the application of this system has been 
so great that at the present time there is scarcely a shop for 
the manufacture or repair of locomotive engines but has 
several of these cranes at work. The travelling crane here 
noticed has been invented at the Steam Plough Works, 
oar - idea come that an pepeovemens —_ be 

opting a steel wire rope, working with a clip drum 

instead of a cotton rope, acting Oy tretiee only, oa that 
for out-door work, in quarries or over-docks for shipbuild- 
ing, where a cotton rope would be subject to injury by 
ogg to the weather, a steel wire rope would be prefer- 
able. The crane is employed at the Steam Plough Works, 
f Leeds, for lifting locomotive ines and other heavy work, 
ranging from 18 tons downw: It has a span of 40 ft., 
and works in a shop 180 ft. long. The three different motions, 
for longitudinal traverse, cross traverse, and hoisting, all are 
derived from one endless steel-wire rope in. diameter, and 
weighing 2 lb. per yard. Driven at a speed of four miles an 
hour by means of the clip pulley fixed at one end of the shop, 
the rope is entirely rare between the two ends, and 
hangs loose with a slight tension, owing to the peculiar 
facility afforded by the action of the clip pulley. The clip 
pulley lays hold of the rope with an amount of grip propor- 
tionate to the strain of the load, releasing it from its grasp 
when the rope has passed the centre line, At one end of the 
travelling platform of the crane is fixed another pulley of the 
same — oy ety 4-0 which the same wire rope 
passes, being held up to its place by a grooved i lley. 
The rope then passes on to the further end of the 49 ian 


round the grooved pulley there, which has an adjusting screw, | also 


and is centred in a sliding frame. It is not proposed to have 
carrying pulleys for the wire rope for distances under 600 ft., 
and in the case described, where the length of the shop is 
180 ft., it is found that the weight of the rope hanging in a 
curve is sufficient with the elip pulley to give power enough 
for driving the crane. The pape inal traverse and the 
cross traverse gearing is of the eaenery description, the 
motion being communicated by friction clutches. The for- 
mer has as of 30 ft. per minute, and the latter of 20 ft. 
per minute, The lifting gear consists of a very long cast- 
iron nut or screwed barrel, and inside the nut works a short 
screw, sliding upon two feathers upon a long shaft, driven 
by a friction clutch from the clip pulley on the traveller. 
'y the revolution of the shaft the screw is traversed along 
with the nut. The crane has two speeds for the lifting gear, 
one being at the rate of 6ft. per minute. and the other 3 ft. 
per minute ; and at the latter speed the crane is calculated 
to lift 15 tons. The pull required to put the wire rope in 
motion when the crane is standing idle is 128 1b. When lift- 
ing a load of 10 tons at the usual speed of 3 ft. per minute, 
the additional pull upon the rope is 191 Ib., ing the to 

pull 3191b. The horse power required with the wire rope is 
consequently 3.4, with a load of 10 tons, and only 1.4 when 
standing idle, these amounts being very much less than in 
the case of the quick-moving cord crane. The crane, of which 
an illustrated description appeared on page 304, vol. iv., of En- 
GINEERING, has been in use at the Steam Plough Works for 
two years, and has been found to be easily and cheaply worked. 
r. Wm. Inglis, of Manchester, then read a paper “On 

the Corliss Expansion Gear for Stati Engines.” It was 
stated that the Corliss engine (so called from Mr. Corliss, 
who introduced the engine in the United States about twenty 
jun ago), might, in all o—— the cylinder, with its valves, 
considered as substantially the same as any ordinary 
steam engine. Several principles are embodied in the ar- 
err of the cylinder and valve gear, which have previ- 
ously been used separately. First, independent ports for 
admitting and exhausting the steam at each end of the cylin- 
der are used with four separate sliding valves, operated from 
a single eccentric. Second, cutting off the steam from the 
cylinder by the main steam valves without the employment 
of any supplementary valves for the purpose. Third , opening 
the steam valves against the resistance of springs, and the 
employment of liberating gear, by which the valves are dis- 
connected, and left free to be closed by springs. Fourth, 
after the valves are closed, bringing springs to rest without 
shock, by the application of the contrivance known as the 
dash pot. The dash pot consists of a small cylinder 
— a close bottom, in which a piston 7 is fitted . work 
ily. By a suitable arrangement of openings the air 
is admitted freely to the cylinder, whick the piston is 
- moving where a certain amount of air is imprisoned to 
prevent shock to the piston. Fifth, regulating the 
speed of the engine by the governor acting on the steam 
valve to cut off the steam earlier, instead of acting on a 
throttle-valve to reduce its pressure. Iy. is the embodiment 
of these several principles together, with _ the arrangement 
and construction of the details in the mechm.ism-employed, 
rather than the application of any new or untz.ied principle, 
that constitutes the special novelty of the Corliss Yalve gear. 
Cylinders with four separate passages and independex*t steam 
and exhaust slide valve were used by Seaward more th.” 30 
years ago. The valves employed r Bog were flat slides, but 
were not worked in connexion with any liberating =. 
number of marine engines were fitted with them at dint time. 
In the earlier Corliss engines Seaward’s cylinders and slides 
were used, but the Corliss valve now employed is a cylindrical 
, working in the are of a circle on its seat, and receiving 

a rocking motion from the central valve spindle; but, 
although separate valves and were employed for steam 
and exhaust at each end of the eylinder, the motion imparted 
to the steam valves-was invariable, and ro expansion of 


tal | and velvet fabrics manufactured, and the processes employed, 


also had to be controlled by ing or shutting off the 
steam with a supplementary valve; and here there is in 
the Corliss gear the first step in advance by the addition 
of the principle of liberating the steam valves.. It became 
necessary with the em gy of liberating gear that a 
force should be available for closing the valves where the 
were detached, and for this purpose weights were ‘used, 
but springs have now been substituted for the weights, 
because they are more quick in action, effecting a sharper 
cut off, and are better adapted for fast working. Liberat- 
ing gear for the steam valves was actually used by 
gat but to Mr. gan of wr York, is due gy Se 
of perfecting it as applied to the or the double- 
beat valves 4 the we - et otal 99 which bears his 
name. The action and principles of the gear which have 
been mentioned were described with much minuteness in the 
paper, and with the aid of a number of drawings. New 
cylinders with improved Corliss expansion gear have been 
erected at Saltaire from designs by the writer. The engines 
are beam engines, with 50in. cylinders and 7 ft. stroke, 
working at 30 revolutions per minute. There are two pairs 
of engines, four cylinders in all, the same size as 
the cylinders with double beat valves, which they have 
replaced. The valve gear has double clip valve rods, 
central dash pots, &. The cylinders, as well as the 
eylinder covers, are steam jackettéd; the valve chambers 
are cast with the cylinders; the steam valves are in front, 
and the exhaust valves at the back of the cylinders, while 
the valve gear is placed om’ thg sides of the cylinders 
between each pair of engines, ~‘Sfeam and exhaust passages 
are cast separate from the cylinders, and provided with ex- 
pansion joints. Thedouble clip gear, as far as experience 
gree, works with satisfaction, and is reliable and effective at 
00 to 120 revolutions per minute, and could be worked at 
speeds considerably greater. More than 60 land engines, 
most of them of large size, are now at work in this country 
fitted with this gear; many of these have been at work for 
several years, giving great satisfaction both for economy of 
fuel and regularity of speed, and a considerable number had 
been made and sent abroad. They are also being ex- 
tensively used for marine purposes. e valves and gear 
are easy of access either for inspection or repair, and from 
the number of engines at work it is proved that with good 
workmanship they can be kept in order at a very trifling ex- 
pense. The consumption of fuel with these engines is 
about two and a pounds per indicated horse-power, per 
hour, which includes all the coal used for raising steam or 


banking fires. 

Mr. William Wield, of Manchester, read a paper on “ The 
machinery for weaving Brussels carpet by power.” The 
weaving of carpets and other pile fabries by self-acting ma- 
chinery, instead of the previous hand labour, has occupied 
the particular attention of machinists from about the year 
1842, and many inyentions were made to affect the arrange- 
ment, but it was only between the years 1851 and 1856 that 
machinery for the manufacture was so far perfected as to be 

cially ful. The paper related to one of the 
two classes of pile fabrics, that in which the pile is formed 
by the warp, the threads passing lengthwise. After giving 
a description, by the aid of dogsame, of the tapestry, Brussels, 





it was stated that in the first attempts at applying self-acting 
machinery, the wires-were drawn out one by one from a 
bundle as required, and carried through the shed by a 
pair of nippers fixed at the end of a reciprocating rod, 
the wires being returned by hand to the bundle after 
having been woven into the fabric, and then withdrawn 
from the loops. The whole operation was made self- 
acting by dipping the wires successively from a hopper into 
a longitudinal groove in a rod, that was pushed through the 
shed in guides, and was then caused to make a half reyolu- 
tion by a screw-inclined rod, which thus dropped the wire 
into its place into the shed. The wires were then withdrawn 
successively by reciprocating nippers, and carried up 
again into the hopper by endless chains. Afterwards an 
improvement was made by placing the wires singly in a 
triangle, from which they were pushed into the shed, and 
the wires were made with a hook at the back end of each, by 
means of which each wire was drawn out of the fabric succes- 
sively by an endless chain, and then transferred to the triangle 
for re-insertion. Various contrivances were afterwards em- 
ployed for supporting the wire as it through the shed, 
the wire being pushed from a trough used as a guide. It 
has since, however, been found practicable to introduce wires 
without having supports in the shed, and this is done in the 
loom now extensively employed by Messrs. Crossley, of 
Halifax. Besides the loose wire there was another method 
called the fast wire system. There is an uncertainty of 
action in the loose wire system, which the writer considers 
may be entirely obviated in an improved loom invented and 
e by Messrs. Sharp, Stewart, and Co. This construction 

of loom is known as the roller wire motion, and is now 
extensively used. Di of the mechanism in the im- 
roved form were shown and explained at considerable 
Saath The invention embraces the advantages of both 
systems of working wi quality in the fabric at 
uced by using a number of wires, and the advantage of the 
certainty of action, and belongs to the fast two-wire loom. 
It will weave 3in. of cloth per minute, and as many as 
47 yards have been woven in one day of 10 hours, inclu g 
sopmnas, Se average production being 42 yards during the 


same period. ° ; 
This being the last meeting for the reading of pa the 
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TRAFFIC ON THE HIGHLAND RAILWAY. 

On this subject Mr. Joseph Mitchell, C.E., the company’s 
engineer, has just written an interesting letter to Mr. 
Matheson, M.P., Chairman of the ap gre Railway Com- 
pany It is specially intended to show what sources of 
traffic still remain undeveloped that might be. made to in- 
crease the revenues of the company, and Mr. Mitchell deals 
at some length exclusively with the fish traffic that might be 
developed from the district of the Moray Firth. This is not 
a —- company’s question any more than it is one which 
affects all fish consumers from the Moray Firth to London. 
The Moray Firth actually teems with fish at all seasons. 
During the autumn season the shoals of herrings surpass, it 
is said, anything on the coasts of Great Britain; and then 
there are the finest of cod, turbot, haddock, whiting, flounders, 
and skate. Taking the Moray Firth as extending from 
Peterhead, on the north-east coast of Aberdeenshire, to the 
Orkney Islands, its yield of herrings last autumn was 
348,748 crans or barrels of 700 each, or a total of 
244,123,000 herrings caught in the Moray Firth alone. Now, 
the Highland Railway skirts a large portion of this firth, so 
much of it, indeed, that 216,000 crans of herrings of the 
last autumn fishing would legitimately fall to be carried 
south by the railway. That amount of fish is about 43,000 
tons; and if to this were added the 15,000 or 17,000 tons of 
white fish also caught within the e of the Highland 
Railway there would be a total of little less than 60,000 tons 
in one season. 

It is some satisfaction to know that capital and railway 
engineering together have rendered it possible for Londoners 
and the peels of all the large inland towns on the London 
and North-Western and Great Northern lines to enjoy more 
generally and at less cost what has hitherto been too much of 
a luxury. Fresh fish should be obtainable in London and 
most of the southern cities within twenty-four hours of the 
time when it is caught in the Moray Firth. That it is not so 
obtainable, and at moderate prices is not the fault of the 
railway companies. In London, as most people know who 
have bought, or desired to buy, fresh fish, a cod fish weigh- 
ing from 10 to 16 Ib. costs from 9s. to 14s., while the same 
fish on the shores of the Moray Firth is bought at from 6d. 
to 8d. Fresh haddocks cost overhead 1d. to 2d. each on the 
Moray Firth, but in London the price of the same runs up to 
from 9d; to 2s. each. Skate is purchasable on the Moray 
Firth at 3d. to 1d. per Ib., while in the metropolis the same 
fish sells not unfrequently at 1s. per lb.; and herrings. sell 
in London at from 1s. 6d. to 2s. 6d. per dozen, or at an aver- 
“ge of 2s. per dozen, and yet they are sold on the Moray 
irth at 20s. to 25s. per cran of 700 herrings. 

The demand for fresh fish in London and other southern 
towns and cities is practically inexhaustible, while the trade 
in that commodity, so far as the Moray Firth is called upon 
to supply the demand, is almost nil., and yet the natural 
supply is almost as inexhaustible in the northern fishing 
grounds as is the demand in the great communities in the 
south. We must demand that the great northern fishery be 
placed under contribution. But there is a difficulty lying 
somewhere. Mr. Mitchell says that fishermen and fish-curers 
are even more unwilling to be driven from their old habits 
than are the agriculturists, and they are well known to be 
even onc Be ag slow to move. Here isa railway brought 
to the fishermen’s doors, as it were, and yet its powers are not 
called into requisition by those persons who are most om 
interested. It touches the ports of Lossiemouth, Burghead, 
Findhorn, and Nairn, on the south side of the Moray Firth, 
and extends to Invergordon, Tain, and Golspie, on the north 
side. Mr. Mitchell suggests that a steamer might sweep the 
coast from Wick to Golspie in five hours, or pass over to 
Burghead in seven hours, and even then be in time for the 
night train south. If the morning’s fish were concentrated 
at Forres by eleven or twelve o'clock in the day, it could be 
sent off in time for the London or any of the southern mar- 
kets early next morning, or within 24 hours after being 
caught. There is no doubt of the practicability of supplying 
London with perfectly fresh fish, even from the Moray Firth. 
Fish will remain perfectly fresh and good for 48 hours in 
summer, and even longer with proper precautions, and for 
four days in winter. ill none of the northern fishermen or 
fish-curers, or, failing them, will none of the southern fish 
merchants take the matter in hand, and merge = = 
uisition the carrying powers of the Hig ilway an 
the other railway fines’ with which it is connected in a 
southerly direction? Railways were formed to be used, and 
one of their chief uses is certainly to convey food (fish in- 
cluded) and all other necessaries of life to great and populous 
communities, among whom consumption, rather than pro- 
duction, is the order of the day. e would remind the 
fishermen, fish-curers, and fish merchants that there is a 
great fortune in store for such of them as will most expedi- 
tiously, most wisely, and most large develope the boundless 
natural resources of the great northern fishery. ‘The result- 
ing benefits will be manifold. They will be felt by the pro- 
ducer, by the railway companies as distributors, and, in the 
last instance, by us poor Londoners, who, as the consumers, 
anxiously long for the luxiry of a daily supply of fresh fish, 
not at famine prices, but at such as are reasonable, and will 
be remiunerating to every person who is concerned in provid- 
ing us with the commodity. : 
ae Mitchell has certainly done well in directing attention 
to this very important question. He is a railway engineer 
of high standing, and his views on a subject of such great 
ial interest will have much practical value. 








Tue Artantic ayp Great Western Rariway.—At a 
meeting of bond and debenture-holders of the Atlantic and 
Great Western Railway, held on Monday last, the proposed 
terms for the adjustment of the position of the several parties 
interested, and for taking the line out of the hands of the 


. | Receiver, and placing it under a board of direction and a 


London committee, of which Mr. Laing, M.P., is to be chair- 





the Corliss engines in the \xtensive mills of Messrs. Salt. 


man, and Sir William Russell, M.P., deputy-chairman, were 
agreed to. 


¢ 







































Seng FI, 


























ENGINEERING. 








[Jury 31, 1868. 








THE PROPOSED ARCADE RAILWAY, NEW YORK 


MR. EGBERT L. VIELE, ENGINEER, 





en 


Ws illustrate, above, a sketch showing the general arrange- 
ment of the proposed Arcade Railway for the city of New 


York. The section is taken through Broadway, at a point 
near Wall-street, looking towards the north. The design of 
this railway is by Mr. Egbert L. Viele, and has been elabo- 
rated by one of the leading American civil engineers, the 
Hon. W. J. McAlpine. Its course for the greater part of its 
length runs through Broadway, and towards the north of the 
city, where it branches to the east and west, so as to embrace 
the whole area of Manhattan Island. The scheme contem- 
plates the excavation of the entire width between the- houses 
of Broadway and the avenues through which the line would 
run, and the utilisation of this space, with the exception of 
6 ft. for areas at each side for the houses, for four lines of 
rails, and two footpaths, which are approached from the 
street by spiral staircases, placed at short distances apart. 
The way would be carried on cast-iron columns, five of 
which would be placed transversely across the road, dividing 
the space into two small side and two larger ones. Box 
girders would run longitudinally from column to column, and 
transverse girders, with brick arches turned between them, 
would form the substructure for the roadway when restored. 
The basement storey newly formed, either by the conversion 
of cellars, or by the underpinning of the foundations, would 
be used for stores and shops, and thus, it is urged by the 
advocates of this scheme, a second Broadway would be formed 
which should have all the onmatege of the existing street, 
and present, besides, the additional ones of a cool promenade 
in summer and a sheltered roadway in winter. e gas and 
water mains would have, in most instances, to be laid beneath 
the lower level sidewalk. The liberal allowance of sewers 
shown in the sketch would not probably be required, or, if 
necessary, would prove a cause of frequent interruption to 
the traffic of the railway. 

Mr. W. J. McAlpine, who has devoted much time and 
attention to this scheme, and who warmly advocated it in 
the Senate at Albany last Session, answered in his evidence 
all the principal objections brought against the plan by its 
opposers. These objections were: the great cost, the length 
of time required for construction, the interruption of the 
streets, the disturbance of and water mains, and sewers, 
and the r which would attend the removal of the earth 
around the buildings, and the inning of the founda- 
tions of the same. To the first objection of outlay, Mr. 
McAlpine replied with his detailed estimate, showing that 
the cost would not exceed 320,00(7. a mile at the outside. Of 
course this very moderate estimate does not include any com- 


pensation for injured property, as the scheme does not pro- 
pose to affect any house property injuriously, but it embraces 
all outlay for construction and restoratio: 

of gas and water mains, sewers, &c. 


nm to the lower level 














Mr. McAlpine estimates that the work could be ¢0 
arranged as that at each place of operation a progress of a 
lineal yard a day could be depended upon, and that so many 
of these places could be worked simultaneously that the 
section as far as Canal-street could be completed in one year. 

It was proposed to keep Broadway open during the time 
of construction by means of two or more temporary bridges, 
which could be shifted as the work advanced either on rollers, 
or by making such bridges in panels, which could be removed 
individually’ from back to front as occasion required. A 
space in the centre of the road would be left between these 
bridges sufficient to allow of the central columns and the 
girder connections being got into place from above. 

The difficulties encountered with gas and water mains 
would be of the ordinary character, such as every engineer 
accustomed to metropolitan work is familiar with. 

Mr. McAlpine states that a large number of the houses 
along the route would not require to be underpinned, many 
of them, the modern ones especially, being carried down to a 
sufficient depth. It is, however, too much for any engineer 
to predict the amount of trouble and expense that so extensive 
an interference with foundations would require. 

The adoption of a high level system of Metropolitan Railway 
for New York will possibly lead to the abandonment of the 
Arcade scheme, which, while it reflects high credit upon the 
promoters of so original a design, would, if executed, be 
rather a t example of monumental engineering than the 
inestimable public benefit its advocates maintain it to be. 








LAYING THE DUST. 
To tae Epitor oF ENGINEERING. 
Srm,—Observing the letter of Mr. Jenkins in your impres- 


sion of the 24th inst. on this subject, I beg leave to express ° 


my satisfaction at the result of Mr. Cooper’s patent waterin 
in Baker-street. I was struck with the moist appearance 
the road after hours of burning sunshine, and that when the 
side most exposed to its rays was almost dry the dust seemed 
of blowing dust; and an fo T found the’ aes 
of blowing dust ; on inquiri 0" tent 
hed boon adopted. Go grant was the olfees pendnéed that 
some friends the country staying with me (and who 
knew not! of what had done) remarked to ro, 
“ How much the watering of your roads in towP ‘lasts 
than it does in the country !” I trust the system wi) pecome 

neral, as it must pyres Ea a great boon bo?) to the in- 

bitants and also to those who have to make ve of the roads 
and footpaths. 

I am, Sir, 


urs truly, 
F Ay 
July 30, 1868 


NHABITS‘yT ty BAKER-STREET. 











Tue Martin Process 1x ENGLaAND.—The steel melting 
furnace recently erected by Mr. Samuelson at his ironworks 
in the Cleveland district for the manufacture of steel from 
serap iron and pig-iron in the open hearth has been success- 
fully brought into operation. ‘The furnace was built from 
the designs of Mr. C. W. Siemens, and under a licence from 
the patentee. The operations in the new furnace are at 
present conducted by two French workmen sent from 
Sireuil for this purpose by Messrs. Emile and Pierre Martin. 
The furnace has been at work for more than a fortnight now, 
working day and night without interruption, and producing a 
cast of 3 tons of steel ingots every twelve hours. The steel 
made is of the softest kind, and it has been used for rollin 
boiler plates from it. Mr. Samuelson is the sole licencee o' 
Messrs. Martin in England, but an arrangement will probabl 
be come to very shortly between Messrs. Martin and Mr. C. 
Siemens for working their different patents conjointly, and 
for mutually protecting each others’ patent rights. The 

rocess will then, as it justly deserves, be called the 
jiemens-Martin process, and all licences will be granted in 
the names of both patentees. 

STRIKE aMoNGstT AmeRICcAN Minens.—The miners in 
the Lehigh, Schuylkill, and Northumberland coal regions of 
P Ivania are now on strike for the enforcement of the 
eight hour system. They demand that eight hours shall con- 
stitute a day’s work, but will admit of no reduction in their 
wages. strike is general, and nearly all the collieries are 
idle, but no outrages by the ~workmen are reported. 

Bripeine THE Pm ate 
states that the subject o% the construction of a bridge over 
the Hooghly at i i 
the m <ipality recoy amend the reconstruction of the floating 

je. €, M & ‘recent number of Eneryeerine, fully 
described the vay’ous schemes proposed, and pointed out the 
a att’ndant on a subway. 
_ Tae Moy; Cents Raruway.—The traffic receipts on this 
line for thr. week ending the 21st inst. amounted to 11,620f. 
27c. (467,1.), making the total receipts from the 15th of June 
to the “21st. 50,102f. (20047.) 

- New Goxrp Fre.p.—The occupation of Alaska, or 
P.ussian America, by the United States, has speedily been 
followed by re of rich gold discoveries. A of ex- 
plorers some time back from the State of Oregon for 
the Skena river, in Alaska, and were subsequently stated to 
have been lost in a schooner in Queen Charlotte’s Sound ; but 
the American Consul at Victoria, Vancouver's Island, now 
announces their ane, at adds that they are alleged to 
have found a rich ld on the Taquo river, where they 
were picking up metal in lumps; also, that the report 
was beli in Sitka, and that every available water craft 
was being used to convey adventurers to the spot. 
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APPARATUS FOR THE SAPONIFICATION OF FATTY MATTERS UNDER PRESSURE. 
: M. LEON DROUX, ENGINEER, PARIS. 
(For Description, see Page 111.) 
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The steam should be used at a pressure of from 25 1b. to | with the foul lime of and acting on the suggestion, 
DEPOSIT IN GAS RETORTS. wold. to the po aro Re The Bn op ree carries with it | he (Mr. Somerville) ~ on totaiming home, 40 try 
experiment. He found that by using it in this way he 


“On the Carbonaceous Deposit in Retorts, the modes 
adopted for its removal, and the uses to which it may be 


applied.”* 
By Mr. E. Gopparp. 


Tux subject of this paper is so familiar to all gas engineers 
that it may appear ost superfluous to bring the a 
under the consideration of a meeting like the present; but 
as one or two novel means for removing the incrustation 
from retorts have recently been patented, it occurred to me 
that a short time might be profitably employed in deliberat- 
ing upon one of the prevailing difficulties of the retort-house, 
at least in the majority of gasworks, although I know that 
there are some gentlemen present who have succeeded in pre- 
venting the accumulation by the means they adopt for re- 
moving all pressure from interior of the retort. That 
the deposition of carbon does arise from the pressure on the 

as was, I think, clearly demonstrated some years since by 

e series of experiments carried on by Mr. Grafton, at the 
Cambridge Gasworks, previous to which it was generally 
considered by most scientific authorities that the carbon was 
due to high degrees of heat and too great an extent of heat- 
ing surface. Mr. Grafton conducted his experiments in such 
@ way as to show very practically the truth of the conclusion 
he had arrived at. By increasing the pressure till it became 
equal to a column of 14in. of water, he produced in a single 
week a layer 1 in. in thickness, and at the expiration of two 
months it had filled up nearly one-fourth of the retort. 
During this experiment an accumulation, weighing 10 ewt. 
20 Ib., was produced by the carbonisation of 67 tons of Walls- 
end coals. Another trial, under entirely opposite conditions, 
was then made, all pressure being taken off, except half an 
inch dip into the fluid in the hydraulic main. Under these 
circumstances, when the retort was again worked with the 
same description of coal for four months, scarcely any deposit 
had taken place. 

What, then, is this carbonaceous deposit? It is generally 
considered that the carbon is derived from the decomposition 
of the gas, the volume of gas becoming expanded by the heat 
from Se sstant, whilst a portion of its carbon was deposited 
upon the retort. And this theory appears to be borne out by 
the fact that if olefiant gas is passed through a red-hot tube, 
a portion of the carbon will be deposited in the tube in a solid 
form; whilst, on the contrary, other scientific men were of 
opinion that the derivation of the carbon was from a portion 
of the tar. The vapour of the tar generated from the coal 
consisted of a number of compounds ; that was to say, it was 
not homogeneous, but heterogeneous. The coal did not con- 
tain a single compound ingredient that it produced—neither 

, nor tar, nor any of the other compounds derived from 
it; but when undergoing destructive distillation, part of its 
several elements me and formed various volatile com- 
pounds which passed off with the gas. A portion of the 
carbon, however, ‘contained in«the'tar, having nothing to 
combine with, became deposited in the retorts: 

Whichever theory was the correct one, certain it is that the 


a current of atmospheric air, the cast-iron pipe becomes 
heated, and the steam and air rushing through it’ become 
superheated, and thus we have a compound blowpipe of im- 
mense power, the current of which strikes with great ene’ 
on the thick portion of the carbon at the rear end of 
oer but with —— force - the returning current 
artially charged with the ucts of combustion approaches 
fhe front end of the +e ge the carbon is thin, in order 
to pass out through the ascension pipe. If the retorts are 
thickly coated with carbon (say several inches thick), on the 


not only succeeded in se 


ing, as he believed, more in his 


the retorts with facility, but 
that the lime itself was revivified and could pe used agai 
repeatedly. Ho had some by him now that had ‘purified gas 
seven times, although after the first few revivifications i 
not ‘come round quite so rapidly. He had fancied 
the decomposition of the combined carbon of the retort 
the sulphur from the waste lime, he ought to obtain bisul- 
ide of carbon, but in this he had not succeeded, the fault 


ay 


than anything 


first application of the apparatus it will require several hours | else. It was there he had no doubt; the difficulty was how 
to clean them out; but when the retort is once decarbonised, | to get it out. If it could be done profitably the thing might 
be easily managed, because a pipe could be taken from each 


one hour’s application every thirty days will be found amply 
sufficient to Toes the retort clear of extraneous carbon. 

is a great desideratum, for in this way the composition of the 
retorts is changed (by the carbon which —- them), 
thus acquiring a metallic character and harduess, their 
strength and durability is increased, they are not affected by 
the highest temperature, and are rendered almost inde- 
structible. 

Another plan for scurfing retorts, to which I will refer, is 
the one for which letters patent have been secured by another 
member of this association, Mr. John Somerville, of the 
Maidstone Gasworks, whom I have very much urged to give a 
paper at this meeting upon his invention, the object of which 
is “to remove with rapidity the deposit of carbon which 
accumulates in and adheres to the retort used inthe distilla- 
tion of coals for the manufacture of gas.” The improvement 
consists in scurfing by the following means : A pipe is intro- 
duced in the retort of sufficient leugth to reach within a few 
inches of the back end; the retort is then charged with a 

uantity of chalk, limestone, or refuse lime from the puri- 
fers. A retort lid is provided having a hole through which 
the pipe just referred to is drawn, leaving a few in pro- 
jecting on the exterior. The lid is luted, amd:seeured to the 
mouthpiece in the usual way. The cap on the top of the 
ascension pipe is then removed, and a current of air esta- 
blished through the pipe and 7 the chalk or limestone 
in the retort. By this means the chalk or limestone, in the 
course of a few hours, will be converted into quitk lime, and 
the carbon adhering to the retort removed. us not only 


hl 


it 
was gene’ 





ly a great nuisance. 


was burned out of the cracks of the 


but by this 
hours, which was a serious drawback. 

Mr. Somerville said the cast-iron pipe 
did collapse. He overcame that difheult 


came out whole. 


with no expense. 
retorts was the most satisfactory 
works, where other means for remo’ 


of through retorts on a small 
could be cleaned out in five or six hours. 


ascension pipe to the condenser. That by this process the 
lime was revivified and made fit for purifying gas again 
a fact, but even if not used in the purifiers it made an excel- 


lent concrete for cementing p . In this way this plan 
of scurfing retorts offered the additional Soutmninmaiation; that 
to get rid of their foul lime, which 


Mr. Methven asked whether the cast-iron pipe was liable 
to collapse. He had tried the plan, but without using chalk, 
and he generally found it a slow process, and that the carbon 


retorts. With the 


assistance of chisels a man could scurf a retort in six hours, 
eer it would, it seemed to him, require sixteen 


in the first instance 


a piece of 


os 
fireclay pipe 2ft. long at the least en of it, and then both 


Mr. Copland said the mere introduction of a pipe at the 
back of the retort would in most cases remove the carbon 
most effectually, and it was a plan which worked successfull 
In all large works the adoption of throug’ 


mt, but in small 
the carbon were 


, the plan proposed by Mr. Cockey, of Frome, seemed 
effectually to meet the difficulty ; it was, . fact, the adoption 
scale, and by its means retorts 


is the retort freed from a deposit which is im every respect | | Mr. Cathels agreed with the last er that the most 
prejudicial, but an excellent lime is produced, without (as the | simple and effectual mode of getting rid of the carbon was 
patentee assures me) injury to the retort, and Which may be | to make through retorts of short retorts. In most ‘works 

If the retort house was 


used for the purification of gas or other When the | this could be done ata small cost. 


retort is charged with spent or foul gas lime'from the puri- 
fiers, it becomes revivified, and may be usedrepeatedly. The 
action I understand to be this: the carbonic acid gas, being 
evolved from the chalk, takes up another equivalent of carbon 
from the retort, and escapes as carbonic oxide. In the case 
of foul gas lime being employed the sulphur is evolved, and; 
combining with the carbon, may be recéived ‘into an appa* 
ratus connected «with the ascension pipe} and conveyed to a 
condenser, and there deposited as bisulphide of carbon, which 
posses the greatest solyent power for india-rubber, and is 
argely employed in the manufacture of Waterproof clothing. 


im the yard, an arch co} 


all that was required. 
advantage of taking t 


the retorts to repair them: In country 


thieiretorts as well as 
himself altered some 











, mding to the arch of the oven 
ould easily be made, and ashort mouthpiece 6in. in length was 

I Pao ~ means there was not only the 
he lid off and getti 


@ current of air 


through, but the further advantage of getting to the back of 


orks, wheré there 


weit no open ends, it was sometimes a difficult matter-to:get 
atithe back of the retorts; but by this method the setti 
their, repair was facilitated. He. 

short-ended retorts in that way; the 
cost was very little indeed, and the working results were ex- 


of 


carbon is deposited, and numerous appliances have been re- 1 
sorted to in order to remove it, amongst —h may be men- | It is also extensively used in the manufacture of vegetable | tremely see ne Rs irae Psat ps +4 
tioned a spray of water, a jet of steam, air , and | oils. Bisulphide of earbon having a strong affinity fargrease, | (Bh aay sm the plan Mr. Cathels suggested had be. 
tubes throug! lids; and, at the meeting of the: association | it is used lon-extrac ing-the portion of that remaings-after | i use in orwich for.some In this case he | da 
held at Bi 1865, Mr. Methven read am ing | the | Nedbe ed. to ) , and, as it | shor ‘mouthpiece instead of a pipe. Mr. Tadman, the 
paper, ing the plan adopted by him of open-ended re- { distils rabdily axe 0 Lf iP OF the mks, was present, and perhaps, 
ve palentel by 3 ott weed ach Twill proountiy d weribe. “me. im retorts, being almost et 1 oaid tha Giemhuslcubtestbpsdindly enppatdlery 
lan patented by Mr. Hislop, whic ill presently describe. ° i Mr, I : i e 
Most of the a I have referred to are slow in process, and | carbon, in manufacture of ‘steel. ‘It is used’} had obliged to build a wall.up at the back ofithe 
destructive to the retort, from the amount of chisslling re- | with ph mennpeture of crucibles and | retorts... 
quired to dislodge the carbon; but in the plan recently pots it construction’ of ‘the galvanic |’. las thought Mr. Copland’s remarks ought not to 
patented by Mr. James Hislop, a member of this association, A be that has yet been ped} Delostsight of. In all small gasworks it was difficult to get 
and the engineer to the Ayr Gas Company, all other plans | for the po the electric light. Ivis-uséd for adultera rid pressure and the carbon. The pressure in the re- 
(in his opinion) have been superseded, inasmuch as the car- | blaék'! ‘his’ known imithe market as the housemaid’s | tort was often much reduced by seeing that the ascension 
bon can be removed without the use of the chisel-bar, and : friend ; , the thanufacture of gunpowder for blast- | pipe was of a proper size. If it were not so the pressure 
without injury to the retort. In his plan he has placed a | ing purpos@eatforms an important ingredient. would cause the deposit of carbon. The only hope he had 
pipe under the floor parallel to the retort bench, one or both Pe ee of Aitne rid of the ye Ae by gotting =a of the dip. 
. Esson thought that Mr. Douglas thrown out a 


ends of which are connected with the main flue of the chim- 
ney shaft. Along this line of pipes, and opposite to each 
retort, isa socket cast for the purpose of receiving an up- 


right pipe, to the top of which is fixed a horizontal pipe, 
sufficiently long to reach within a foot of the back end of 
the retort (as shown in the di ). The lid of the retort 





having been removed, the horizontal pipe is inserted, and 
connected with the pipes below the floor. The consequence 
is that a strong current of air, induced by the draught in the 
chimney, rushes into the mouth of the retort, and traversing 
on toward the open end of the horizontal pipe 


atin. pipe, having'6s. ib: * 
hh de Soeene' atihteathen, “Secor err st 
wore a Poe ee ae 
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a oe : . vot - . 

erent iatly to perform. | 1 aL 

LRT TOD TE . ar 
"Wetec nace ‘ 


a re 0 a he 





and thus 


oN. 
Mr. G. Anderson said it ed to him that there was 
one serious objettion to Mr. Hislop’s plan: viz., that the air 
entered the mouthpiece and came back through the small 
tube and thence to the chimney. The consequence was that 
the front of the retort, where, as was well known, the carbon 
did not accumulate, first received the advantage of the system, 
and the retort must necessarily become very cold and liable 

to erack by the admission of so much cold air, He thong 

i Mr. Somerville was 


see etd 






he let down thg furnaces in the s 
mgenious processes for 
detned to. There was a L 
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; 8 “these snrvd Hin cise ehaees 
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suggestion which was well worthy of consideration. It was 
known to many of the members that for some years he had 
had retorts in action without any seal. He should certainly 
never think of introducing a seal between the exhauster and 
the vessel in which the coals were carbonised: In this way 
he could go on from the time he lighted up in autumn until 
, without any of those 


which been re- 


adopted by Mr. Young in 


Apes af 


41 AY 
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throttlo-vallve was shut, and, if put on without the valve prontcrea | pranpber baer ggg apse sohetimes be of | an ingredien ¢ in ott ton with a potass ,» & soap much 
being opened, the setost was not ot SE ays wyelt considerab tude Seo senels aeaatevian Livesey | used. in either td lad, Wh apni te har 


ive a. very prompt indication of the fa 
Oe tee oil an improved ole At Geum po sew d the 
carbon of retorts was suggested to him by the ties ex- 
perienced. during many years connexion with gasworks and 
the working of single-ended retorts. At first he had a retort- 
cover cast for the back of the retort, with a hole 6 in. in 
diameter, = ana e pipe —_ h which he allowed the air to 


pass to the anterior e found, however, that the pi 
h heated to t S teslijecaterel collapsed ; or if it did 
not, it had such a power over the air as partially to decom- 


and render it useless for the removal of the carbon. 
Fy cideenets occurred to him to place a cone on the back 


Eee ot Somme: “pert ring to a 6-in. hole in the centre, and 
tted with a cover e cover for the front mouthpiece was 
cut off in section, and b by placing that towards the top, 
and removing the me | cover from cone behind, 


established a a current of air from the rear to the front. The 
gen passing into the retort in this way immediately, 
atinckel the earbon at the rear end, which in a few hours 
was so hly loosened that a slight action of the bar 
removed it. door in the front was then turned upside 
down, and ‘the current reversed ; so that the anterior part of 
the retortwas-cleared:of carbon in the same manner. 
Mid. Chureh said-the plan he adopted a few years ago was 
+ a earthenware pipe at the bottom, with a temporary 
ipé Of thin sheet iron, like a stove-pipe, let into the flue. 
TiS found that in this way he Perry) a current of air so 
. that it req pe hyp, wae ogi it yp ese 
as “pi foun: tin, current along 
the tepeat the retort, it f pes Is im. the carbon, 
which cept be removed by bars, amd the retort 


completely ve or six hours. The great 1 pg 
was in the up of the solid mass of the 
Mr. G. Law said it occurred to him that the: they 


= ef at was theyprevention of . rather 
han its removal poe ie. Goa Goddard, in’ the earlier 
nen of his paper, spoke of pressure as the cause of deposit, 
and Mr. suggested that the ascension-pipe ought 
to be made ut there was one ery of pressure — 
yet mentioned, and that was when an ordinary dip-pi 
used, a very pitchy substance, atl often a crysta lising 
deposit, was found in the hydraulic main. The plan he 
adopted to get rid of that was to have a 2-in. pipe Se ge? 
with the blow-pipe and steam boiler, and periodicall 
was turned into the hydraulic main; a rush of water Boer 
aek, the main, and did a great deal to keep it clear. As 
5 Wtlid retort, he could, not, from his own ex- 
th’; but he might remind the members that 
surface of the retort the bag likely were 
ifficulty in this direction. might not be 
Ewell, in Surrey, ly clay was 
404 in London in the sting of pawns 
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\ Plat he over bed sotorts open moee.t 
¢hour and.a half. 






heard of some managers who.cotld make these last 
four years. 

Mz. Paterson thought that of all the suggestions pe a 
ward, the one for whi ich A were indebted to Mr. Esso 
was, perhaps, the most worth y of attention. Their 
object was certainly ‘to get rid o — arid he thou 


it 
was a question whether, even in small; works-it wall 


not 


pay to erect an engine and exhauster for the purpose. All 
the ‘plans for the removal of carbon were more or less 
but he confessed to a preference for the one pro- 

the duration 





























ys sts oes be hed ren Ss fT 
yp ; ob. the. air in motion, and, bitten tog 
| which had 


the Ewell bricks were, he thought, worthy of con- 
sideration. The silicious matter ft those bricks vetrified 
at a low temperature, and formed a which made them 
pesoaley. well adapted for retorts and furnaces. But 
where Nougetly or Stourbridge clay was = ed it was 
necessary to form a certain amount o retorts, 
son caval Uline tewegh 1s ps errs rial 
arge amount 0’ t! porosit of the mate: 
The difficulties which ar yaadis $i is mind j in connexion 
with the plans he had brought can he would just make 
a remark upon. With regard to Mr. Hislop’s plan, the heat 
Pipe, wih vr rapid draught was so great as to destroy the 
Pip whi ae soon collapsed. It certainly removed the 
the destruction of the plese was @ serious con- 
Siontie In the plan adopted (pug Somerville he was 
staal damn whet? the effect of the lime upon the clay 
retorts would not be to form a flux, and 
$0 eae a whee Wf « 


and the raps 


During the past week he had tried it, by way of experiment, 


and it certainly was most effectual jn an incredibly short 
space of time, 
The President asked what the value, the carbon was in 








ay 
; —  herdgg eps aes 
stee ol ak 6s. per ton. In nel 
pours take it inalmést any , and there was |, 
sile’ for it the manut of 


poe It wag-used extensively for crucib 
no difficulty im getting a ready market for it. 


difficulty wag.to keep down the suppl 

The President remarked. that if few which had 
followed theteoting of the paper left him very little to say. 
He might, however, remark that he thought Mr. Esson had 


hit the right nail on the head when he said that the remedy 
for all the Pe apperr was to go at once to the source of 
the evil. as it had been proved over and over again by 
careful experiment that distillation under pressure was the 
means of increasing the quantity of carbon, their attention 
should be more directed to the mechanical a appliances by 
which that pressure could be removed. He recollected seeing 

the apparatus that Mr. Esson alluded to — the works at 
Cheltenham were in the hands of Mr. ey. The 
— cup in use at that. time he pres was in use 


much greater, by any other carb a seen adopted. | being 
on some retorts where there was a lange deposit of carbon, | § 


sure and temperature is begi 
where sulphuric acid is costly, 
=> in use in most manufactories. 


tions are n 
1. The formation of the soap of lime. 
2. Its extraction from the vat. 


wooden vats, in which the melted tallow 


ae to the wi 
carry out Pegs ge required « a 










_ per cent. of line, in pla 
e consumption of a aul 
‘he te ie “a. fixed. tem: 


process, is ' 
instead of that of 100%, which.it is 





The engraving on page 109 represents the 
plan ani seretion Such ones are 


establishments. Fig. 1 shows the general 


adjacent vessel, A’. 


§ | ofthe 

















Me. Esson said he now used a throttle-valve. 
.. The President said that the little ap Dag he 


del woh in net 4 


jome were very ingenious. The. fir 
pired about thirty 
perial Gasworks. 
the carbon was very-seon driven out. , 


eam-jet and 
modifications of that one, and all 
special merit. The result of .ex: 
members during the coming year to upon the 
whole, was the best. Mr. Copland’s suggestion was not, he 
peo avery modern one. He recollected that when 
vgs d began the manufacture of clay retorts, he made them 
with an aperture at the end, so that access could always be 
had to them. Of ‘course. that plan could not be adopted 
where retorts were set back to’ back, but by means of oe 
ended retorts it, could always be practised with advan 
The association were much indebted to Mr. Goddard for 
paper read, and which had led to so phew a disenssion. 
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berepurin a sorenteno oleaté 
cesses are employed to separate 
acids, all of which have have for thee their ir obje i 
combination of stearate or oleate own ny so that the 
po yan Te as OB He ! 
are solid at moderate t atures, are. hard, white, crystal) 
liad seul bdouainch ened in the: manufacture of. 
candles..; Oleac’ acid te wed tb. fabrication of nA 
and in the cleansing ‘of <wool: previous: serra ye 
yarn. Dhe: most general method 
ee a oe combinations consists of a treatment with | 
lphuric acid, followed by distillation. The fatty matters 
pares becker ged with concentrated sulphuric acid, and 
, sulpho-oleac, and 
glycerine acids. Thee al imerease in. balk when in 
water and decompose, ly bo! 
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-whence it is 1 
r, D, 


Dur deet 





eee ry the 
boiler 
becomes 


sampples from the small taps, § 
the pressure in the boiler ard the st 
coune become equal, the process is complete. 

The water saturated wi 


ition with water under a 
Po to find teste te 


is impossib 
open vat, is always chemically complete, and the 
of the oleae acid is easily effected 4 bairige 3 Peseta | 


th e 
sige Of the apparatus, are 
tuyeres, FF, and all communications 
hae it are closed. ‘The steam in penetratis 

heats’ the liquid mass, and’ the saponi 
perfect without any assistance from workmen! 
to time it is advisable to test thé 


te 


It is the most 


simple of all, as well as the oldest, and it gives undoubtedly 
the bass results, although it is the most costly. Six opera- 
to convert the tallow into fatty acids. 


3. The decomposition of the soap of lime by sulphuric acid. 


4. The washing with acidulated water. 
5. Washing with pure water, 
Thon to ty different means, the separation of. lid 
Ww, m of 4 
from ibe bau acids, by ny me ! hydrauli¢ ntil 
latterly, i lime has been ge 


was mixed with 


rump ee 0 8 14 of lime to 100 of tallow. Boil- 


for 6 or 7hours, and it wagi nsable, 
| for the sce the operation, that the mass shoul be kept 
constantly by stirring, besides 


This. process, 
FOAMS cuansty oe 


ble quantity {of 
m was always 


i the current of 


m Dronx has d 
} pressure of 465 Ib., and in 
is worked economically, 
sduced. proportion of 10 or 


ict of 14 per cept., ea without a 


ed 


of 130°, 


in 


vel ig at the 


present time in eighteen different manufactories on the 
Continent, and are in course of construction at‘twenty other 


arrangement in 


plan, and Fig. 2 in elevation. The tallow is melted in a 
sheet-iron basin, marked A, and the lime is pre 
These vessels are provided with large 
| the bases are inclined to facilitate the flowing out 
In,each is placed a steam injector, to heat the 
basins are of the exact size, and so determine 
the proportionate uantities of matter under 
was tne 0, by hpi ereme! B, 
Por ph i Be ydrauli 


pared in an 


treatment. The 
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8, ad after Pith 
steam génerator * 


cerine is then drawn off bythe: 
‘at the bottom of:the boiler, and the ¢aleareo : 


is 
ane the decomposition chamber, where- the sulpburte 


acids. The mass leaves 
ft conte pero 
‘mote readily arid completely, 
spot a tne Tins ag 
are not a 
ripe iid, and are then neither at 


Remar ache 


being thrown in'its ebullition be 
in communication ‘with the oe 


with the lime, forms a sulphate ‘of limie, and 


the ‘oiler at 


tty 
abouk 80 iby ee the” 
breaks up and falls’ down int 
‘ smnallér ‘the quan 
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instantly decom 


eontaet with the 


nor desti 
the 


and discharges 
into | agxinst a cone fiver etn Siena eos 
again into the yat belo 
1a Fhe ing both the’ cone and thé shown in ” 
arias satan Sey roeess.* Me Ms isin Deck, and 
with a le liming, the inner:one of sheet to 
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CUTHELL’S 


MR. GEORGE R. COWEN, ENGINEER, NOTTINGHAM. 
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Iw the course of our account of the show of the Royal 
Agricultural Society, at Leicester, which appeared-in our last 
number, we mentioned a horizontal engine fitted with 
Cuthell’s self-variable expansion gear, which was exhibited 
by Mr. George R. Cowen, of Nottingham. In fulfilment of 
a promise we then made, we now publish engravings which 

clearly show the arrangement of this valve gear. The 
slide valve is constructed as shown at A, Figs. 6 and 7, and 
it is fitted with a cut-off plate, B, which slides freely on the 
back of it. The motion of the cut-off plate is controlled by 
its being connected to the arm formed at the lower end of the 
spindle, D, which passes out through a stuffing-box, E, on 
the cover of the valve chest. On the top of the spindle, D, 
is fixed a disc plate, F, fitted with two studs and swivel 
blocks, H, these r jew Lg ge with brass liners, K, 
between which the tapered bar, I, actuated by the governor, 
works. woe 

When the engine is at work the slide valve tends to carry 
the cut-off plate with it, and the ports in the slide valve and 
plate are so that the cut off can be effected by stop- 
ping the motion of the latter before the former has reached 
the end of its stroke. The point of the stroke at which this 
stoppage of the movement of the cut-off plate, and conse- 
quently the cut off of the steam, takes place, is regulated by the 

wernor, which inserts the tapered bar, I, to a greater or 

extent between the liners, K, and consequently limits 
more or less the rotation of the spindle, D. 

During our visit to Leicester we saw some admirable 
indicator di taken from the engine fitted with the 
valve gear we have above described. In addition to its cor- 








suum eal it has, moreover, the 
advantage of being readily applied to existing engines. 
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PORTABLE ENGINES. 


To Tue Eprror or ENGINEERING. 
Srm,—As there always appears in articles an earnest 
‘crc es Gas Givaneeeaes ot achaoail cal mane in 


oom onmronen, Seager en eats to cer- 
tain improvements i us 
eine cance vii my tied Me Mace, I have 


crank-shaft thus a direct connecting line 
with the piston, and which would be fixed to the boiler in such 
a manner as to allowof the free i the boiler. Cross 


of ; 

ties unite the frames much as in the locomotive. The engine 
is thus —, ges age itself 1 Big ag eM — 
worked expansively wii high pa ‘of, say, 120 Ib., an 
could be easil: 4 from the boiler for transit or repair, 
* What we propose f ae ine (and which 

we for our power wi 
wily pring, work to 10 shore power actual wily as neal 
, OCCU usual 4-horse power engine, 
weight of it will not much exceed that of the latter 
engine as now made. We hope to send you a more detailed 

ipti a future time. 
the results aimed at can only be obtained by ex- 
ree a cesisted-cotatondlig tor within” ths oe ro 
expansion 
valve Gegonman (St Gay Se ), a mechani- 
cal problem is presented, which has occupied the attention of 
many inventors, and has been more or less successfully solved 
i or Corliss engines.’ We think that something 
simple is needed for portable or mill engines, and have en- 
deavoured to make the governor act the eccentric. No 
existing form of governor with which we are acquainted is 
for this purpose. We place the gover- 
oe As we propose to run our engines at 
200 to revolutions per minute, the centri force 
ual, perhaps, to twenty times that of the weight of the 
weights used; and these weights acting as part of the fly- 
wheel may be increased ad libitum without encumbering the 
engine, since the rim we Be Sones ae oe nent & 
weights. We propose to counteract this by strong spiral 
springs, similar to engine draw springs. In some cases we 
have endeavoured to connect the governor and eccentrics by 
sae ere Fe tenn, Pa earenvers Oe eunaeies 
difficulties are considerable, we are t in being able 
to overcome them. We can see ing but prejudice which 
pees See ng wheres fay to 120 Ib., or even 
a higher . For engines, we to use two 
= Rane seatiek Tie Dot cacao Sear es 
pressure not less than sixteen times. main difficulty we 
shall have to contend Brees aertable onan these improve- 
ments, i as re; engines, is to overcome 
Se simi. foe Sees, Sit i oe ec 
e orm ehaves 

such im ts to i intavebed ;- but they hate been 
invariably “ pooh-poo - Our principal reason for in- 

cludi 4 > NE a 
to bring the matter before the public, as we were unable to 
command the means of introducing it on a scale sufficiently 

to pay. 

e have also patented a rotary donkey engine for feeding 
boilers and forcing fluids. We have tried it with suc- 
cess for feeding boilers. The simplest way of explaining 
it will be to suppose a couple ‘of “ 8” blowers, gas ex- 
hausters, or engines of that , one, say, of double 
the area of the other, the four being coupled at the 
ends so that one engine will drive the other. Steam is intro- 
duced into the r one, which causes it to revolve, and 
being coupled to of smaller area they rotate to . 
The smaller engine is connected with the water supply, and 
by the motion soelfved ines So Saar “gare S ‘orces the 
water by suitable pipes into the boiler. exhaust, after 
Sea ine, is conducted into the pipe 

ich conveys the water to 


e 
F 


i 
i 


& 


aa 


w instrument, and is there con- 
densed, thus economising the heat in the same manner as 
Giffard’s injector. 

The instrument we have on was roughly 


this arrangement would give as good regults, if not better, 
than moat of the forms of donkey ines, ain 

As to a boiler igh-pressure fixed engine, a di 
will be brought forward by many. The locomotive will 
certainly answer, but we have also great hopes of ’s 


If the arrangement of frame we have described appears 
not to possess much invention, it certainly is opposed to onist. 
Se peeiens, tat © we cnn Setectee? eae 
we remedy a leading mechanical defect in the ordinary 
type of engine, and thus accomplish the real object of patents, 
a public benefit. 

I am, dear Sir, yours obediently, 
Lincoln, July 21, 1868. Starz GurHers. 





ON THE aaa rig STRENGTH OF 
To tue Eprror oF a 


to thank your contributor “B, B.” for his interesting 
articles on the above q Gem, Chelle, Oe 
first elaborate- attempt at a in the 
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ing is, however, unavoidable as regards the two kinds 


of ing perfectly sound castings is of : pis “ng 
is of course obvious. 
i cazafal sonsidevstion of the whale uestion has led me to 


web or the flange. In accordance with this conclusion, I am 
now introducing on work under my control a form of sleeper 
which I believe meets all the requirements of the case, and 
remedies the defects of the existing attempts at a solution of 
re og agama The chief point in view is to keep the 
cast as-much as possible in i ding 
with its natural use. So soon as we can find a little leisure, 
I shall have pleasure in sending you a drawing and descrip- 


tion of the desi 

that so intelligent a writer as “ B. B.” 
the practical necessity for providing a certain 
amount of elasticity, or yield, in the . Until we arrive 
at “perfect planes” in the track—which will probably be 
some time—I fear we must include some compensation for 
unavoidable irregularities of surface, and solutions of con- 
tinuity in bearings. 

I have the honour to be, Sir, &ec., 
W. J. Cocksury Moir. 
9, Victoria-chambers, July 28, 1868. 











NOTES FROM THE NORTH. 
Giascow, Wednesday. 

G Pig-iron Market.—During the last week the 
state of the local pig-iron market has verged between “ firm” 
and “quiet.” Very little business has been done. On 
Monday and yesterday prices were up at 52s. 10d. to 52s. 11d. 
cash, and 53s.a month. No business is reported to-day, and 

ices are nominally at 52s. 8d. buyers, and 52s. 9d. sellers. 
Tosettene rt Coltness No. 1 has fallen to 58s. 3d., and 
Gartsherrie No. 1 to 56s. 6d. The shipments of pigiron from 
the Scotch ports are still keeping considerably shove what 
they were at the same time last year, but the total amount 
shipped during the last seven months is 30,000 tons less than 
in the same period in 1866-67. The following is the state- 
ment of the imports of Middlesboro’ pig-iron into Grange- 
mouth : 


Tons. 

For the week ending July 25, 1868... ... 1,476 
a - July 27, 1867... ae 413 
Total imports till July 25,1868 ... ... 57,946 
m » . duly 27,1867 ...  .. 28,914 
Total increase for 1868 ... eas . 84,0382 


Items from the Coatbridge District-—The puddlers in the 


Drumpellier Ironworks, after being out of work, on strike 
for five weeks, have resumed work. The employers insisted 
on reducing the weight of each heat from 4} to 44 cwt. ; 
to this the men obj and went out on strike. 

furnaces, the property of Mr. W. 8. Dixon, were put on half- 
blast altogether, and are now standing idle. The reason for 
this movement has not yet transpired. The miners employed 
at the Aitkenhead collieries have obtained an advance of 
wages. They recently went out on strike, but as the em- 
ployers agreed to assimilate the rates of wages with those 
re) 


6d. per day of advance and returned to work. ‘An advance 
of wages, equal to 6d. per day, has also been given to the 
miners employed by the Mossend Iron Company. 
Trial of a tte woe Rice cpa trial was made a 
few da: of the i manufactured by Messrs. 
leu, eam, eT Oe Shotts, on tho fom of Hokmeten, 
near Ayr. In consequence of the continued drought which 
had prevailed for gps See Pee cng beg Sg oheary 
uite hard, and was, re, to some extent, 
the digger, but it nevertheless worked -wel}. The 
were turned out as well as by hand labour, 
i when the horses went qui 

but when the horses tra at the ordinary rate 
in 


oa 


employment of Messrs. Henderson and Dymmock, of the | All 


They 
ultimately accepted the dg terms. Calder blast- | Dumfries 
blast on Saturday last, and on Sunday they were put off | & 


btained at the other pits in the district the. men accepted | 5 Oh. 
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v 
ting—these are the Ariel, the Taeping, and the Sir Lance- 


mode | jot.” ‘The Ariel won the race last year over the Taeping, and 


the Taeping won it the preceding year over the Ariel. The 
Sir Tanai, which met aan tiiee tales , and was pre- 
vented starting in the race, made the quickest pooticaanl woe 
ear. The Serica and Fiery. Cross, other two prize takers, 
ve also started. The following are the dates of departure 
from Foo-Chow-Foo, together with the names of the owners 
and builders : 





Date. Ships. |Tons. Owners. Builders. | Built. 





Ma 

28 | Ariel 853 |Phillips, London {Steele 1865. 
Taeping 767 |Rodgers, Glasgow | Do. 1863. 
Sir celot | 850 |McCunn, Greenock) Do. 1865. 

29 = {Spindrift 900 |Finlay, Kilbirnie {Connell | 1867. 

80 | Lahloo 958 |Rodgers, Glasgow | Steele 1867. 


81 /|Black Prince | 740 |Finlay, London | Hall 1863. 

















Serica 708 |Finlay, Kilbirnie {Steele 1863. 
2 {Fiery Cross | 689 |Kenny, London [Challoner] 1860. 
8. |Zeba 497 |Wade, London all 1858. 
4 ~ |Chinaman 688 [Park London Steele 1865. 





There are vj seven days between the first and last of these 
ten clippers, and only two days between the five great clippers 
on Ww! the interest of the race is centered. 
In addition to the above, two clippers have sailed from 
Shanghai, viz. : 
June 

13 Titania 990 Phillips, London Steele 1866, 

13 Forward Ho 900 Catto, Aberdeen Stevens 1867. 
Of the twelve ships it will be seen that seven were built by 
Messrs. Steele, Greenock, one by Messrs. Connell, one b 
Messrs. Stephen and: Song, Glasgow, two by Messrs. Hall, 
Aberdeen, and one by Messrs. Challoner, Liverpool. 

Shipbuilding in all Scotch Ports for 1867.—A return has 

been issued by the Board of Trade, in accordance with an 
order of the House of Commons, dated the 11th of June last, 
giving the ber and t ge of vessels above fifty tons 

uilt at each port in the United Kingdom during the year 
1867 ; distinguishing sailing from steam vessels, and dis- 
——_ ing also those built of iron, of wood, and those partly 
of iron partly of wood, tabulated as in the return for 
1866. ‘Ihe returns for Scotland are subjoined. The only 
composite steam vessel reported is one built at Glasgow of 
281 tonnage. - 
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lasgow 24 16,529| 6 2637/7 5987| 56 27,022 
Grangemouth a ee woe 600 
Granton.,, ...)/... ... 122}... ... eke’ bas 
Greenock .,.| 7 5,234) 6 621/2 930) 6 1,698 
Inverness ...|... ... 5 906)... ... ose gah 
Kirkcaldy ae Ee” pe 1. 353 
Ea Br | fe 
Montrose 1 141) 6 1182/1 281 
 seoy- Sdlee” Vado 7 1100}... ... se teal 

ort Glasgow | 9 6,230)... ... 1 138% 4,1 
OED, «chal dtelisas:- ne 1 146).. ee ene fooe 
Wigtown ....}... + 2 877]... ». 





Messrs. Bazalgette and Bateman’s on the Sewage 

) 4 the Clyde.—Considering the foul and highly offensive con- 
ition of the river Clyde in the harbour of G w, and for 
iles below it, is some small degree of satisfaction 


some miles 

| moni Maat = 95 Ahem pe yg and 

Bateman have completed their report on the subject-which 
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ion of Glasgow, the Police Board, and the Clyde 

Trustees. The remit was, as I mentioned at the time, to 
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sewage Glasgow interce 
series of sewers at the different levels, and be conve ¢ 
sandy regions in the vicinity of Irvine, on the A 
on i or ote fel portion he to fertilise the 
rovides for letting off a ion of the sewage to ferti 

acer land Seeweaned by the Greenock Railway, near Bishop- 
ton; and it is further contemplated to di ge the sur- 
plusage of the sewage into the sea at some point on the 
Ayrshire coast. The comparative failure of the London 
system, by the interruption to the Thames navigation, and 
the monstrous nuisance which it: is creating at king, is 
evidently not lost on the scientific advisers to the Glasgow 
authorities. If the report is adopted, a very large sum of 
money will certainly be required to carry it out in its com- 
pleteness. 

Trade in Fifeshire.—Shipping, the staple trade of Burntis- 
land-on-the-Forth, is in a most prosperous state. Every 
berth is occupied, and the piers and harbour basin are 
crowded with shipping. During last week nearly 50 vessels 
entered the harbour for cargoes, 14 entering on the 21st, and 
12 on the 23rd inst. As the same activity promises to ex- 
tend over the whole season, it will be interesting to learn the 
statistics of coal and iron shipped for the year, so decided 
must be the improvement over past reckonings. The exigen- 
cies of the traffic are not satisfactorily met at present, and 
cannot be until the greatly desiderated wet dock and appur- 
tenances are provided. At the port of Charleston, further 
up the Forth, the daily shipment of coals for the last four 
months has been from 800 to 1000 tons, and last week up- 
wards of 6000 tons were put on board vessels in the harbour. 
Generally there are from 20 to 30 ships waiting their turn 
to load, and 4 or 5 with cargoes of coal on board sail every 
tide. As yet the trade shows no sign of diminution. The 
port presents peculiar facilities for a large coal trade. Since 
it came into the hands of the North British Railway Com- 

any, the harbour has been very greatly improved, and it is 
civesily connected by rail with all the coal-fields in the 
western district of Fife. The trade could be immensely 
augmented were a wet dock of large capacity, and with a 
good depth of water, constructed. 

Progress in Dundee and Aberdeen—Having now got the 
manufacture and supply of gas into their own hands by 
special Act of Parliament, the authorities of Dundee are look- 
ing out for fresh work to do in their corporate capacity. On 
the recommendation of their law committee, they have 
entered on the serious proposal to transfer to the corporation 
the Water Company’s works, and to extend them so as to 
meet the rapidly increasing wants of a rapidly thrivin, 
manufacturing town. Then, with reference to Aberdeen, it 
is to be mentioned that the Police Board are preparing to 
follow out an extensive system of sewage and irrigation. 
Aberdeen is well suited for such a system. Several very ex- 
cellent and elaborate reports on the subject were read and 
approved of at the last meeting of the Board. The subject is 
to be further considered at a special meeting. Great hopes 
are entertained that sewage utilisation by irrigation of the 
Links will be a profitable investment on the part of the cor- 
porate authorities of Aberdeen, and that the taxation of the 
city will be materially reduced, 








NOTES FROM INDIA, 

Bengal.—The question of crossing the Hooghly is likely 
to assume a new phase, consequent upon the receipt from 
England of two projects for carrying the East Indian Railwa 
under the river instead of over it. One of these projects is 
by Mr. J. Longridge, and the other by Mr. F. C. Danvers. 
They were sent out by the Secretary of State, and have been 
referred by the ome Government to the Government of 
Bengal for consideration in connexion with the general 
subject of bridging the Hooghly. 

the correspondence between the Government of India and 
the Secretary of State, regarding the memorial of the 
Chamber of Commerce on the establishment of a line of 
electric telegraph between England and India, vid the Red 
Sea, has been published. The Secretary of State, without 
entering iato a full consideration of the subject, points out 
that if any further expense is to be incurred by the State, the 
amount ought to be divided between the Imperial and Indian 
exchequers, and that there is at present no probability of 
either a subvention or a guarantee being accorded by the 
British exchequer. 

The construction of a line of telegraph between Barrack. 
pore and Dacca has been sanctioned. 

Central Provinces. — Government has sanctioned the 
establishment of a bullock train, which is to run dail 
between Jubbulpore and Nagpore for three years, by whic 
time it is hoped the railway will be completed. The train 
will consist of thirty vans, and when not engaged in despatch- 
ing troops will be available for private luggage. 

adras.—A. French barque, the St. Barnard, of 359 tons, 
lying at anchor in the Madras harbour, parted suddenly from 
her cables, and was drifted towards the shore, after comin, 
into collision with several other vessels. A stiff breeze 
the heavy surf bore her on to ground about 30 yards to the 
south of the pier. The captain and crew were then safely 
landed, and the vessel soon drifted down on the side of the 
pier, her stern coming into collision with the screw piles 
about 700 ft. from the shore, and two of the piles were 
snapped off at the first contact, According to the account 
iven by a local paper, every fresh wave brought her against 

e piles with a thud, which made the whole pier tremble, 
and every few minutes there were sounds of the ironwork of 
the pier giving way, and of the timbers of the ship crashing, 
from the effects of these tre: 8 concusssions. Freak 
screw piles, to replace those damaged, are now under con- 
struction at Messrs. Hawks, Crawshay, and Oo., of New- 





whom the ironwork of the origi ier was all 
—_ wn we believe it is tinsel to cond thom cod over- 
land. 
Oatacamund is said to be its reputation as a sani- 
oe fia are b pe Sand taaeitaan 
i world, are e a serul 
and unmtentionally Ff tg wile valstion 10 the Satins 
va that have been more localised i little 


uented spots. The water su is i uncer- 
also es which fo ehiefly Prsrmobe j e' 


the streams of the Australian acacias, which have been 
in such large numbers of late years. The bazars built 
and overcrowded, and, being much ae amy rd the ser- 
vants of European residents in the station, the and 
diseases which lurk about those unsa places soon find 
their way into houses wherein eve’ precaution is, 
perhaps, scrupulously taken. Typhoid fever has already 
ap . Under these cireumstances, it is not pe | 
that the visitors as yet have not been numerous, and tha‘ 

Bangalore is this season more than usually resorted to. The 
shevaroys are not yet in favour, and they never will be 
so long as fever lurks about Yereaud. pulnies are as 
yet but little known; but Lord Napier has a little two- 
roomed bungalow in course of erection there. 

From a local paper we learn that the ship Peeress, recently 
arrived in the roads, is fitted up with a ventilating 
apparatus of late invention which appears to answer its 
special p' more completely than any of the old methods, 
and to be, in consequence, worthy of general adoption. The 
prinaiple is by no means new, but it is in its adaptation and 
suecessful effects that the Peeress ventilating apparatus 
claims our notice. To all appearance there is nothing more 
than a ved wooden easing, about 14in. in depth, round 
the lining of the ’tween-decks at the height of about 4 ft. 
from the deck, and connected with a 2-horse power engine 

laced amidships. But this engine fulfils a double purpose. 
ft is both a condenser—and so keeps a ship supplied with 
fresh water—and an exhauster in pumping out, as it were, 
through the wood casing accumulations of foul gases 
generated in the tween decks. At the same time there are 
traps in this casing for letting in fresh air, which aids the 
engine in its work and perfects the circulation through the 
enclosed space. 

Bombay.—This Presidency town is mee to receive a 
visit during the next cold season from Mr. H. C. E. Childers. 
Mr. Childers is the new chairman of the Great Indian Penin- 
sula Railway, and he told the shareholders, on accepting 
office, that he had determined to go out to India as early as 
political matters would permit, with a view to make himself 
thoroughly acquainted with the railway works of the com- 

. We trust that Mr. Childers’s visit may conduce to 
the interest of the undertaking with which he is connected. 

The construction of a line of telegraph has been ordered in 

rolongation of that along the line of the Great Indian 
Peninsula Railway, through the Nursingpore and Nerbudda 
valleys to Jubb . where it will be connected with the 
line from Calcutta to the latter place. There will thus be no 
less than three separate and independent lines between Cal- 
cutta and Bombay, viz., that vid Agra, that vid Madras, and 
that vid Jubbulpore; the latter being by far the shortest and 
most direct line. With the Jubbulpore line Sangor is to be 
connected by means of a branch line, and this will give Bom- 
bay an alternative line to Madras, far shorter than round vid 
Calcutta. 








LIVERPOOL NOTES. 
Liverpoon, Wednesday. 

New Pier at Clandudno—A great effort is at present 
being made to raise a new landing stage and promenade at 
this popular watering place. It was at first proposed that 
the pier should extend some 1100 yards into the sea, starting 
from the promenade at Church Walks; but Colonel Mosely, 
who has been consulted as engineer, said that the adoption 
of this plan would occasion a great outlay of money. But 
that if it were taken out instead from where the present one, 
belonging to the London and North-Western Railway Com- 
pany, stands, it would not cost above 12,0007. It is pro 
to form a company for the purpose of erecting the pier, the 
shares to be of the value of 10/7: or 57. as may be agreed on. 
At a meeting held a few days ag it was sug that the 
old. piers uld be removed and an entirely new one 
erected at a cost of not exceeding 15,0007. But eventually 
it was agreed to jeave it an open question. It is notorious 
that properly constructed piers at fashionable wateri 

laces pay very well. The B 1 ier which cost 18,5001, 

been woe So has the Southport pier, and the 

fine pier at New Brighton promisesto yield a very good return 
for the money expended upon it. 
* Launch on the Mersey—On Saturday a large and very 
beautifully modelled iron ship was laun: from the yard of 
Messrs. R. and J, Evans and Co. situated near the Brunswick 
Dock. She was named the Theopane, and is to form one of 
the Thames and Mersey line of Australian clippers. She has 
been built chiefly on the model of the Antiope and Marpesia, 
of the same line, and built by the firm of Messrs. Reed, of 
Port-Glasgow. Both of vessels have made remarkably 
quick passages to and from Melbourne, and from Melbourne 
to Ran . ‘The lines of the Theo are sharper than 
those of the above named vessels, and she is about 7 ft. 
longer. Her dimensions are has follows: length on load 
line 237 ft., moulded breadth 38 ft, 8in., depth, 24 ft. ; 
builders’ tonnage 1709 tons, 
the | of her main yard . 

The Bala and Dolgelly Railway.—Colonel Hutchinson 
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American trade is exceptionally d 

and remittances are stopped by the unfavourable rates of 
exchange, A few more orders have been received from the 
Continent, and Canadian orders are also coming in. It is 
thought that the.autumn trade with Canada will be tolerably 
good. The accounts from Wolverhampton state that the 
supply of orders is steady; but they are ly of small 
amount. The great heat has prevented P 

working, but there is now a prospect of all the works being 
moderately well employed. Prices are low, but pig iron is 
rather er, and it is generally considered that’ the trade 
will continue to improve. 

The Welsh Iron, Tin Plate, and Coal Trades.—The in- 
tense heat has seriously interfered with operations at the 
ironworks, and the scarcity of water has caused some of the 
branches to be completely stopped. The exports to the 
United States continue large, but are on a smaller scale than 
those for June. The latter month, however, was an excep- 
tionally heavy one. The shipments to the Russian ports 
have slightly increased, but the exports to that country will 
not equal those for the same pestod of last year. The advices 
from the Continent are enco’ ing, and it is thought that a 
considerable number of orders will be received Sem lenaner 
on account of the railway extension about to be commenced 
there. The home trade is rather better, but the orders, un- 
fortunately, are only of small amount. Bars are unchanged 
in prices and demand; pigs are also unaltered. The Blaina 
Works cannot now be as the arrangements with Mr. 
Healey have not been out. The inspectors are sell- 
ing off the whole of ~ and machinery, &c., &c., and 
in a short time the once thriying establishment will be quite 
dismantled. Tin plates still continge de The busi- 
ness and steam coal is without animation, and for house 
qualities there is only a limited demand. 

The Liverpool Cotton Trade.—Cotton still continues sick, 
0 Sie sites es ans failure of gg yg ne ear 
has still further increased the gloom. Manchester 
market is also much depressed, and Manchester and Liver- 
pool act and re-act upon each other. I fear some cotton 
speculators in Liverpool will have a heavy account to render. 








Tue SupMaRiNe Racy 1x Boston Harsove.—tThe novel 
submarine race in Boston Harbour, which took place, as an- 
nounced, on the 4th inst., was witnessed by about 10,000 ple 
who assembled on the piers and shippi » about the place of 
tho contet, and also on all sorts of craft in the harbour 

vers, only equip in their armour, lay quiet! 
preg bape afm oy of their i boas, Boking 
more submarine monsters than alkers con- 
fades for a . Per mg at 11 
I from ing stage, which was anchored a 
short distance from the head of ther'L 
started on their perilous tramp of 2100ft. to a like stage, 
which was anchored off the Cunard Docks, on the East Boston 
side. There were three entries im this race :. George Phillips, 
of M who has been five years in the business, 
William 5 he Page has been ten years a diver, and Jacob 
Palmer, of m, who has also had an i of five 
— Each man was provided with & guidi i 
on his course, and each diver was 
small boat provided with air-pumps, which were kept con- 
pose hay work to supply them with air. Exten 
each boat to the diver was a life line, which is always in 
chatge of some particular person, who acts as “ tender ” for 
the diver whenever he is under the water. Directly after 
being lowéred they set out on their and, at the outset, 
Mr. Palmer seemed to be ing the progress. Directly, 
however, he, bape to 4, ind, and soon was a long 
ce in the rear, which was caused, as was subsequentl 
his guiding line ing foul upon a ode. 
, but could not keep up with 
wey be 17 minutes, while 
arrival of each diver at 
with a ladder, up which he 
as assisted out and 
to be as fresh as 
i tered . To Mr. Phillips was 
awarded a prize of $75, to Mr. Lloyd a prize of $50, and to 
Mr. Palmer a prize of $25. 5! 

Tue Vatur or THAMES-siDE Prorenty.—Beal’s Wharf, 
a modern pile of buildings in South on the Thames, 

few 


Id 
Fuller, Horsey, on godt Co. for 51 a 
land is about 20,700 square feet. 
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APPARATUS FOR SLOTTING EXPANSION LINKS AT THE NORTH LONDON RAILWAY WORKS. 


WE give above engravings of an apparatus for slotting 
curved expansion links, which is now in use at the works of 
the North London Railway Company at Bow. The apparatus 
in question is fitted to one of Messrs. Shepherd, Hill, and 
Co.'s, ordinary slotting machines, and it consists of an ar- 
rangement ‘by which .the rectilinear motion of the upper 
slide and table, combined with that obtained by the radi 
gear, is made to give such a motion to the link which is being 
slotted that the sviccessive cuts of the tool are made upon a 
curved line. In our engravings Fig. 1.is a plan of the table 
and radial gear, and Figs. 2 and 3 are respectively front and 
side views, the apparatus being set toslot the link shown on 
the table. : 

The radial casting, A, is secured by three bolts, a, a’,a”, to 
the lower slide bed of the machine, as shown in the figures. 
On the turned surface of the rim of casting, A, there travels the 
radial guide, 8, which can be set at will by means of the bolts, 
b, b’ The radial arm, C, bolted to the table, is connected by 
a pin, passing through a turned rod, E (fitted into the radial 
arm), to the movable block, D, which slides within the radial 
guide.’ The link to’ be slotted is placed on the casting, G, 
which is similar in form to the fink to be slotted, but is 
smaller, 4 in. clearance all round being allowed for the slotting 
teal : 


When the radial guide is moved along the quadrant, so as 
to form an angle with the centre or parallel line, as shown in 
the engraving, the table, when moved forward by the upper 
slide, moves also on its own axis with a motion vi g 
according to the angle at which the radial guide is fixed. 
The pom * of these éombined motions is, that a curvilinear 
motion is imparted to the table and to the link fixed upon it, 
the amount of curvature —s controlled by the angle at 
which the radial guide is set. To obviate the necessity, how- 
ever, of setting the guide at exactly the desired angle, the 
length of the radial arm, C, can be varied at will, by which 
means the amount of curvature required can be obtained to 
any de of nicety. An index plate, 2, is attached to the 

, O, for the purpose of adjusting it to the required radius. 
The dotted lines on the engraving represent the position 
of the apparatus and link at the end of the travel. 

In connexion with this apparatus, Mr. Adams employs the 
finishing tools shown by Figs. 4 and 5, the former being the 
tool used for finishing the slot in the link, and the latter the 
= of outside tools employed for shaping the motion blocks. 

tool shown by Fig. 4 consists of a double-edged. tool split 
up for some distance from its lower end, a ta hole — 
bored up it in the line of the split, and this hole being fi 
with a tapered bolt. By screwing up this bolt apes the 
tool can be spread slightly, and it can thus be adjusted to the 
exact size with the greatest nicety, and any alteration in size 
caused by wear can be corrected. The double tool shown by 
Fig. 5 will require no explanation. : 

whole arrangement is very compact, and there are no 

parts about it which are likely to spring and cause an uneven 
eut. In fact, the work turned out by the a; tus and 
tools above described is excellent, as we can testify from per- 
sonal inspection. Our engravings, we should state, have 
ag from tracings for which we are indebted to Mr. 





Tue Ceyrrat Pactric Rattway.—It /is officially an- 
nounced that the great railway route to the Pacific will be 
opened for through traffic from New York to San Francisco 
on the 4th of July, 1869. 
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AUSTRIAN IRONWORKS AND 
MINES.—No. IV. 
By Ferprnanp Kouy, C.E. 
EIsENERZ.—( Continued). 

Tue Eisenerz mines, so far as they are worked at 
present, are concentrated upon one ‘spot at the south 
side of the mountain; the Government are not the 
sole proprietors of the whole mountain, and mining 
operations are therefore carried on by private parties at 
several other points. The Erzberg is for this purpose 
divided into two very unequal parts. A horizontal 
va passing through the’ mountain about 1200 ft. 

elow the summit is the division between the property 
of the Government and of the other proprietors of the 
mines. The whole mass below the division line 
belongs to the Government, and only the upper 
portion, i.e., the mountain top, above the horizontal 
plane mentioned as the border, is the property of the 
private parties, who, amongst themselves have formed 
an association or company, called Vordernberger Rad- 
werksgesellschaft. ith regard both to quality of 
ore and facility of raising it the Government is so much 
in the advantage as compared with the private com- 
pany that a competition of the latter would be yar 4 
impossible ifthe Government mines were worked wit. 
a suitable degree of power and enterprise; but this 
has not been the case hitherto, and the Radwerks- 
sellschaft has realised far better profits than the 
overnment did at any time. The proposed sale of 
the Eisenerz mines has therefore created a deal of un- 
easiness amongst the Styrian ironmasters, and they 
have tried to form combinations for the purpose of ap- 
propriating the Government works, or, at least, 
of frustrating or delaying their sale to any more 
enterprising company. Fortunately, the sums involved 
in the concern are so large that it is not easy to 
purchase the property without the decided intention 
and power to work the whole on a large scale, and in 
the modern style. It is probable, therefore, that those 
who desire to purchase these mines for the sole 
purpose of preventing their development will be in- 
capable to compete with any bond fide offer which may 
be made to the Government by other parties. 

The spathic ore at the Erzberg is worked in open 
daylight in a quarry formed in six terraces, each about 
80 ft.high. The ore is very hard, but its brittleness and 
mm Lowy mar nature makes it disintegrate very readil 
when blasted off in masses. ‘In contact wi 
the atmosphere the ore begins to oxidise very readily, 
and falls into small pieces, and even into dust after 
some time. This is principally due to the manganese 
contained in it. e analysis. of the ore from the 
Styrian Erzberg has been repeatedly published. The 
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percentage of iron in the raw ore is 42 per cent., that 
of manganese 2.5 per cent., sulphur exists only in 
very minute quantities, and phophorus can only be 
discovered by the most cnatl analysis in slight traces. 
Some portions of the ore, particularly those which are 
taken from the edges of the seam, contain copper, but 
the great mass of the ore is free from all noxious im- 
— The ironstone costs about Is. per ton wages 
or quarrying and breaking up into pieces of the size 
of a fist. This includes supervision, blasting powder, 
also the removal from the workings to the pits or 
shafts, through which the transport to the calcinin 

kilns or furnaces is effected. ese pits are vertic 

openings, leading from gallery to gallery, and connect- 
ing the different terraces, or working levels, so that 
the ore produced at a higher level is thrown down 
through these shafts to the level of the lowest gallery, 
from which all the ore is removed in trucks ranning 
upon railways. One workman can produce about 
2 tons of ore per day of ten working hours, and the 
wages paid to these men are from 1s. 6d. to 2s. per day. 
All the workings, galleries, and shafts, are in the most 
excellent order and condition, and they require very 
little repair. The stores or reservoirs for the broken 
ore are*covered over to protect the materials from 
rain, and particularly from the snow in winter time. 
One of those reservoirs is a circular building covering 
a conical pit of 150 ft. diameter ; it is covered by an 
arched roof constructed entirely of wood, with a 
semicircular span all over this large space. This 
store-room holds 20,000 tons of ore, which can 
be drawn off at the bottom, and removed upon 
trucks through the lowest horizontal gallery. Close 
to the mouth of the lowest gallery is a row of 
ten calcining kilns. These are continuously-working 
open-topped kilns of ular section, with their 
corners rounded off; the kilns are each 12 ft.x9 ft., 
internal dimensions, and 16ft. high. Each kiln holds 
about 60 tons of ore, and calcines from 10 to 15 tons 
of ore in 24 hours. The fuel for calcining is the 
charcoal waste and cinders from the forges and re- 
fineries in the neighbourhood ; the calcination requires 
about 1 cwt. of this material for 50 cwt. of calcined 
ironstone. The ore loses about 25 per cent. of its 
original weight during calcination, a loss which is 
due not only to the loss of carbonic acid, water, &., 
but principally to the great quantity of dust formed 
in this process and in the operation of crushing the 
ore, which is considered necessary for the better 
management of the blast furnaces. Only a portion 
of the ore produced at Eisenerz is calcined in kilns, 
the rest is charged into the furnaces in the raw state. 
This is due’simply to the want of a sufficient number 
of calcining kilns, and it causes a considerable waste 
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of fuel in the blast furnace itself. The small ore and 
dust which is charged inte the furnace along with the 
large pieces in a certain proportion is calcined by 
means of a flame from the waste gases of the furnace 
itself. This is a comparatively new invention, and 
works very satisfactorily. The value of the calcined 
ore at Eisenerz is about 4s. 6d. at the present moment, 
delivered at the blast furnace mouth, and properly 
crushed into pieces, not exceeding the size of a wal- 
nut. Two tons of such ore yield one ton of pig iron, 
with a consumption of about 15 ewt. of charcoal for 
the ton of white iron, and about 20 cwt. of charcoal 
for the ton of grey pig iron produced. The produc- 
tion of spiegeleisen is also- occasionally carried on in 
the Eisenerz: furnaces from the same ore and the 
“spiegel” produced contains about 5 per cent. of 
manganese. The blast furnaces are placed at con- 
siderable distances from each other, since their blow- 
ing engines are worked by water power, and the 
situation of the furnaces ‘had to be selected accord- 
ingly. There are two furnaces at Hisenerz. * The first 
furnace is 36 ft. high, and 7 ft. diameter at the boshes ; 
it is worked by two tuyeres with hot blast. The 
blast is heated by the flame from the waste gases, 
which are caught at the top and utilised for this pur- 
pose. The temperature of the blast is about 400° F. ; 
the pressure is about equal to a column of 1} in. of 
mercury. This furnace makes about 60 tons of pig 
iron per week. The second furnace is 36 ft. high and 
8 ft. diameter at the boshes. It is worked by three 
tuyeres, with hot blast, equal to about 2 in. of mercury 
in pressure. The weekly production is about the 
same as in the first furnace. The third furnace is 
worked by three tuyeres with a pressure equal to 
2} in. of mereury; its weekly production is from 70 to 
80 tons of pig iron. The iron is mostly white, poor 
in carbon and silicon, and eminently suited for steel 
manufacture by the puddling process. It cannot be 
worked in the Bessemer converter, unless specially 
made with a surplus of charcoal, and at a higher cost 
of production, The market for this iron is the dis- 
trict between the Danube and the Adriatic. The 
price is very considerably enhanced by the cost of 
transport upon country roads and across high moun- 
tains. Atthe present moment the price of the pig 
iron delivered in Vienna is from 9/. to 102. per ton; 
but the average selling price has not exceeded 8/. for 
the last five years. 

The area of forests, which belong to the Eisenerz 
property, amounts to 60,000 acres; besides this the 
establishment holds contracts with the proprietors of 
other forests in the neighbourhood, by which it is en- 
titled to a fixed annual supply of wood from these 
forests against a payment of a mere nominal rent. 
The total area of forests contributing in this manner to 
the ironworks is about 400,000 acres; these forests 
yield annually about 10,000,000 cubic feet of wood for 
coal burning, and the charcoal produced therefrom is 
equal to an annual production of 30,000 tons of pig 
iron. This figure, at the same time, is the limit of the 
capabilities of the smelting works, which depend upon 
the supply of charcoal from the Eisenerz domain, and 
which consist of the three blast furnaces at Eisenerz, 
above described, and of three similar furnaces at 
Hieflau. The village Hieflau lies at the junction of 
the Erzbach and of the river Enns. It is about five 
English miles distant from Eisenerz, and it will be the 
nearest railway station to the Erzberg as soon as the 
Rudolf’s Railway, now in course of construction, is 
finished so far. At present the ore from Eisenerz 
is sent to Hieflau upon carts at a considerable expense. 
The smelting operations are similar in every respect to 
those of the Eisenerz furnaces, only the production at 
Hieflau is somewhat greater. The Hieflau furnaces 
are — with raw ore, and they consume more 
charcoal in proportion than those at Eisenerz; the 
economical results are, however, almost equally favour- 
able in Hieflau, since the charcoal is cheaper at that 
spot. 

The balance sheet of the last ten years at Eisenerz 
and Hieflau shows the following profits : 


Profits at Eisenerz. 
Austrian florins, 
299,685 
826,186 
896,847 
848,084 
185,865 
229,582 
199,268 
‘ae 178,282 
1865 a 49,828 es 
1866 ead 18,818 eos 
Average of 10 years, 202,633 vhs 
Total profit 388,937. 


The whole property at Eisenerz and Hieflau and 


Hieflau. 
Austrian florins, 
78,588 
820,468 
847,770 
182,446 
78,898 


1857 

1858 

1859 

1860 

1861 

1862 oN 

1863 din 

1864 99,426 
78,155 
1,449 

186,804 





their accessories, including mines, forests, and other 
plant, has been valued -at 1,000,000/., a figure of 
which the present average returns would represent 
only about 3 per cent. The valuation, however, is 
far from being unreasonable. The manufacture of 
pig iron, with the exclusive use of charcoal as fuel, 
cannot, and will not, be continued much longer in 
Styria. The development of the new system of rail- 
ways will, within a very short time, make it possible 
to carry the ore from the Erzberg to the banks of the 
Danube at an expenditure not exceeding 5s. per ton. 
In that locality good coke can be obtained at a mode- 
rate cost. The production of iron, which has been 
limited hitherto to the maximum figure of 30,000 tons 
per annum, will in future be practically unlimited by 
any other condition except the demand for the mate- 
rial. This will, at the same time, enhance the value 
of the mine and lessen the cost of working it. At 
present from 60,000 to 80,000 tons of ore is the 
maximum which can be raised at Eisenerz, and the 
enormous extent-of the mine, covering more than 
1,000,000,000 tons of ‘ore, is practically of no value. 
In future the mining operations may be, without diffi- 
culty, extended to the tenfold or more of their present 
production, and all the.ore produced will find its 
proper quantity of coke and other mineral fuel for 
smelting and working up. The profits to be realised 
per ton of iron made will compare favourably with 
those made at present per ton of charcoal iron, and it 
is therefore safe to count upon returns which will 
justify so large a price for the purchase of the Hisenerz 
property. Large sums will of course be required for 
the development of such a vast industrial undertak- 
ing as that just indicated in its most general outlines ; 
yet even this additional capital can find ample re- 
muneration, since the natural conditions for the rapid 
rise and growth of a colossal industry are rarely so 
extremely favourable as is the case at that point. 
Only a very few localities in Europe—and these are 
the centres of the great iron and steel manufactures 
at present—can boast of equally favourable natural 
conditions, and there is not one spot known at present 
where an equally high quality of iron can be produced 
with an equally low prime cost of the raw material. 





PROPOSED BRIDGE ACROSS THE 
MISSISSIPPI AT ST. LOUIS. 
(Continued from page 82.) 

Tue plan of superstructure recommended by the committee 
of engineers contemplated the use of four trusses, and provided 
a clear space of 14 ft. in width between the two middle trusses, 
to be occupied as a railway, with four rails, to accommodate the 
three different gauges of the lines centering at St. Louis. Be- 
tween the middle and outside trusses, clear spaces of 17 ft. 
each provide for two carriage ways, either one of these carriage 
ways being of ample width for the passage both ways of street 
cars, and all the common vehicles of travel and transportation. 
Outside of all the trusses two sidewalks, 8 ft. each in the clear, 
with substantial railings, are to be added, making the whole 
width of superstructure 75 ft. 

Beginning at the low water mark at the St. Louis levee, two 
—< of 368 ft., and four spans of 264 ft. will span the river to 
the low water mark on the Illinois shore at Bloody Island; one 
span of 160 ft. will reach from low water mark across the levee 
at East St. Louis to an abutment where the embankment to 
form the eastern approach should also abut. From the point 
first mentioned, to wit, the low water mark at St. Louis, one 
span of 264 ft. will reach across the levee to the block on the 
west side of the levee, and where pedestrians will be furnished 
with especial accommodations for ascending to and descending 
from the sidewalks of the bridge, besides the usual means at 
either end of the bridge of gaining access to them. 

Going westerly from the river a span of 160 ft. and a span of 
85 ft. will succeed. At this point the identity of width of the 
structure and its general characteristics will end. The railway 
tracks and the carriage ways, with the sidewalks, will be carried 
forward on independent structures; the railway over a succes- 
sion of 85 ft. spans, and of colonnades, on a slightly ascending 
grade, over the various streets and blocks for a distance of 
1964 ft. to Broadway. The independent carriage ways and the 
sidewalks will have a gradual descent for a distance of 595 ft. 
to the streets. 

The maximum moving load assumed for the railway is one 
locomotive engine, weighing 88,000 lb.; its tender, 50,000]b., 
and a train of loaded cars weighing 21841b. per foot of the 
track occupied by the cars, the train being of a greater length 
than any one span of the bridge. This is believed to be a8 
heavy a load as has ever been made up for a single engine, and 
heavier than any railroad bridge has hitherto been required to 
sustain. 

The moving load upon the carriage ways is assumed to be 
100 lb. per square foot of an available width of 14 ft., or at the 
rate of 2800 lb. per lineal foot of the bridge. On the sidewalks 
the maximum weight of people that can possibly come is as- 
sumed at 70 lb. per square foot, or 1120 lb. per foot of bridge. 
A proper railway t for this bridge will weigh 300 1b. per 
foot. The timber and plank necessary for one carriage way will 
weigh 500 to 600 lb. per foot. The tramways for carri an 
the rails for street cars, bolts, spikes, &c., will weigh about 
160 1b. per foot. An allowance for dirt, ice, snow, &c., is made, 
equal to the weight of snow 1ft. deep, equal 8 lb. square 
foot, or 150 1b. per foot of each carriage way, including the 
guard timbers and chords. The weight of carriage way is 





therefore from 720 to 900 lb. per lineal foot, according as it 
may be clear or foul, and the weather may be wet or dry. ‘The 
weight of a carriage way floot cannot safely be estimated at 
less than 900 Ib. per lineal foot as a maximum. The weight 
of the wooden stringers and planks for each sidewalk is esti- 
mated at 130 lb. per foot, to which should be added 80 Ib. for 
snow, ice, mud, and wet weather, making the weight per foot 
2101b. A suitable iron railing, with proper cast-iron bases and 
angle irons (to connect it to the floor ), is assumed to 
weigh 70 lb. per lineal foot. 

The trusses of the 368ft. spans at the end posts will be 
about 24 ft. thick, and the distance from centre to centre of the 
middle trusses will therefore be 164 ft, From centre of middle 
trusses to the centre of the nearest side truss the distance will 
be 19} ft.; and the distance from the centre of an outside truss 
to the end of the floor beam, where the railing is to be attached, 
is 92 ft. From the dasa here given the weight upon each truss 
is obtained, and this weight is reduced to pounds per panel, per 
truss, for convenience of calculating the strains to which the 
several parts of the structure will be subjected. 

Assuming, as before, that the railing will weigh 70Ib. 
per linea} foot, or 910 1b. per panel of 13 ft., and that it is 
attached to the floor beams 6 in. from their ends, it will operate 

n the projecting floor beams as upon a lever, the arms of 
which are as 9} and 19} ft., the weight being amy at the 
shorter arm. Hence the weight of the railing will give the floor 
beam, at the point . js ag with the middle truss, an Up: 
ward t y of 3 4 439 Ib. nearly, while the down 
ward force at the outside truss will be 910+-432—1342 Ib. 
Each floor beam is supposed to consist of a pair of solid rolled 
iron “‘ Pheenix beams,” 12 in. deep, and weighing 125 1b. per 
yard. Each floor beam for the railway being 16} ft. long, will 
contain 11 yards of this iron, and weigh 1875 1b. per panel. 
The floor beams under the carriage-way and sidewalk will be 
294 ft. long, containing 584 ft. of the ‘‘ Phoenix beam,” and will 
weigh 24374 lb. per panel; the weight of the floor beam which 
supports the railway track will be sustained by the two middle 
trusses—one-half by each; the weight of the floor beams under 
the carriage-way floor and the sidewalks will be sustained by 
an outside and a middle truss, but the preponderance will be 
upon the outside truss; the length of these beams will be divided 
into segments of 194 and 9} ft., and their weights will be, re- 
spectively, 1625 lb., and 8124 lb. If the weight of the portion 
of the floor beams under the sidewalk (812% lb.) be supposed to 
act at its centre of gravity, it will have a leverage of 4{ ft., 
against 19} ft., and will produce an upward tendency of the 

8123 x4 
middle truss of - i =2034 Ib. and a downward force at 
the outside truss of 812}+-2033—=1015§ 1b. The sidewalk rail- 
ing (if attached to the beam 6 in. from its end) will operate as 
upon a lever, the arms of which are 19} ft. and 94 ft., the 
weight being applied to the shorter arm. Hence at the middle 
truss the weight of the railing will give the floor beam a ten- 
9109: 
dency to rise equal to a = 482 lb., nearly, while the 
force downward at the outside tryss will be 910-+-432—=1342 Ib. 
The weight of the sidewalk floor, 2101b. per foot, or 2730 lb. 
per panel, may be considered as concentrated 44 ft. from the end 
of the beam, and having a leverage of 4; ft. a 194 ft., 
2730 x 4 
causing an upward force at the middle truss equal et 


665 lb., and a downward force at the outside truss of 2730+. 
665=3395 lb. The weight of people supposed to be on the side- 
walk is 560 lb. per lineal foot, or 7280 lb. pd panel, which, if 
concentrated at the middle of the walk, will have a leverage of 
5 ft. against : 94 ft., producing an upward force at the middle 
7280 x5 5 
truss of Tae = 1866 lb., and a downward force at the out- 
side truss of 7280+1866—9140 lb. The sidewalk will be carried 
entirely by the outside. truss, not only, but it will relieve the 
middle truss of a considerable portion of the weight of the car- 
riage-way, which it would otherwise have to sustain, and the 
weight, of which the middle truss is relieved, will be added to 
the weight on the outside truss. When the sidewalk is loaded, 
the effect at the trusses will be as follows: 


Downward Force at Outside Truss. 





Ib. 
1342 
1016 
2730 
9140 


-. 14,288 


From weight of railing, per panel oe 
floor beam, per panel ... eos eve 
floor-planks and stringers, per panel ... 
people passing, per panel ove 

Total eee 

Upward Tendency at Middle Truss. 


” ” 


lb. 
432 
203 
665 
1866 


From weight of railway, per panel _... eve éde 
6 floor beam, per panel ... os ee 
” floor planks, &c., per panel 
” people, per panel 


Total ose oes «. 8166 

The maximum weight caused by the sidewalk, to which the 
outside truss will be subjected, is 14,327§ lb., while the middle 
truss will be at the same time relieved of 31661b. When the 
sidewalk does not ha oy to be loaded, this relief will be reduced 
to 3166 1b. 1866—t: \ 

The top lateral bracing will consist of solid rolled deck beams 
for struts, and round iron diagonal tie braces; the bottom lateral 
bracing will be similar di connected to the floor beams. 

The lateral braces for the railway will weigh about 980 Ib. 
per panel, and for each double-track carriage-way, 1160 lb. The 
weight of lateral braces upon each outside truss will, therefore, 
be 580 lb. per panel, and on each middle truss 1070 Ib. 

Between the carriage-ways and the railway wooden screens 


” 
ase eee 
oe eee 


d | will be interposed, so as to prevent horses from being frightened 


by locomotives. These screens are estimated to weigh 715 Ib. 
Farriige"way, 14318 100—16,200 Ib. per pane, willbe use 
iage-wa x18x100= I will be sus~ 
tained enn eil, 9100 Ib., by each truss. win ‘ 
The greatest weight to be carried by an outside truss, and by 
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an inside truss, besides the weight of the truss itself, will then 


be as follows: 
é On Outside: Truss. me 
From sidewalk and people =... ase ave 14,327 


» carriage-way, floor plank, &c., 13 x 900 5,850 





» lateral braces of curriage-ways ... 580 
14x 10013 9.100 
SSEEREEinaineeee sant , 


» carriages and horses, 3 


Total per panel, per truss... .. 29,857 


On Middle Truss. . 
Mean weight per panel, per truss of engine 
and cars Ging on ‘as ag } st 
Weight of track per panel, per truss ... ... 1,950 
carriage-way per panel, truss, 
“: maa 5,850 
» . Cartinges and horses, 1#% 10018 9,100 


2 
oe lateral braces and floor beams... 1,802 
” screen ae eee ose ooo 715 





33,967 
Deduct upward tendency from sidewalk... 1,300 





Maximum weight on middle truss _ .:. es 32,667 
” + outside truss... ste 29,857 





Difference ... one nie 2,810 


The middle trusses will therefore be subjected to a weight 
about 9 per cent. greater than the outside trusses. 

At a future time it may become desirable to place a single 
track railway on,one of the double track carriage-ways, and 
perhaps upon both. In such a case the outside truss will be 
subjected to a load more nearly equal to that upon the middle 
truss, and it is therefore advisable to make the trusses of the 
same strength, and alike in appearance. 

The spans of 368 ft., 264 ft., and 160 ft., admit of a subdi- 
vision into panels of 13 ft. each, so that the iron floor 
will be of uniform dimensions, as well as the timbers in the 
floors of the carriage-ways, sidewalk, railway track stringers, 
and other parts not specially belonging to the truss. The 
weight applied to each 13 ft. of this truss is therefore taken at 
82,667 lb., as one of the principle elements in computing the 
strains upon the several parts of each truss. The weight is 
considered as a constant for each span where the panels are 
13 ft., but is diminished or increased in proportion as the width 
of panel is diminished or increased in other spans. 

he weight of the materials which enter into the trusses 
themselves must be determined for each span separately, and is 
therefore a variable quantity as regards thes of different 
length. The law governing the increase of the strain as the 
length of truss increases, and by cousequence the quantity of 
material required to resist those claims, is quite a general one, 
so long as the proportions of the truss and the arrangements of 
the several parts are similar; but it does not apply where the 
arrangement of one truss differs essentially from that of another. 
In such a case the strains must be computed for each truss 
separately, before a tolerably fair comparison can be made. 

The results of the formule used for the computation of the 
strains on the 368 ft. span are as follows. It must be premised 
that the letters AB and BC, &c., refer to the first, second, 
&c. bay measured from each end of the girder: 


Strains on Top. 


On AB 462,8453 m HI 1,518,5453 
» BC 6741653 » TK — 1,588, 
» CD  885,4854 » KL 1,658,969 
» DE 1,026,3653 » LM = 1,729,087 
» EF 1,166,8919 » MN 1,728,821 
») FG 1,807,8554 » NO 1,728,5813 
» GH 1,448,4933 » OP 1,728,1734 
Straine on Chords. 
Ona b nothing. Onik  1,217,972% 
» be 59,865 » kl 1,849,807 
ed 193,696 » lm 1,481,492 
1 de 845,041 » mn 1,542,911 
- OF 549,854 wo 1,604,296 
ae 754,153 » 0p 1,508,5514 
¢ gh 964,42 » PP 1,521,1784 
» Di 1,886,51 
Strains on Tie Braces.’ . 
OnAb 288,141 On Fi 186,390 
» Ac 273,156 » Fk 184,506 
» ae 232,945 » GI 183,403 
» Ae 207,575 » om 95,998 
» BE” 268,810 ie ee 104,857 
» © 268,919 » Ko 112,230 
ol E 181,617 » Lp 102,133 
Strains on Posts and Strut Braces. 
On Aa 153. Onli 74,898 
» Bb 192,007 ae _ 80,164 
» Ge 192,085 » Ll 72,952 
» Dad 129,655 » Mm  -20,170 
» Bs 133,186 » Na 26,497 
» wr 181,791 » Oo $1,763 
ae 4 131,002 tis a RUD 24,551 
or ie 68,571 
Strains on Counter Braces. 
On Ba 58,318 Lh 47,879 
» Ca 68,836 » Mi 28,236 
oe a 60,337 ee 87,095 
» Eb 64,289 » Ol, 44,468 
» Fe 65,524 » Pm 84,871 
» Gd 65,633 » On 28,481 
gue 45,993 » No 26,909 
en S| 50,556 » Mp 26,179 
» Kg 48,982 


Probably the first question suggesting itself to an English 
engineer,’on an inspection of the preceding calculations, would be 
this: Upon what hypothesis are the computed strains on the 
counterbraces b: The results are given in the Tables to 
the smallest fraction, as if the problems were capable of the most 
rigid solution, notwithstanding that the strains on contiguous 
braces vary so considerably in the gross amount. It appears to 
us that the strains on the several counterbraces would be 
governed solely by the degree of initial tension put upon them, 
or, in other words, by the extert of prelimirary screwing up to 
which om might be sul Should they be in 4 condition 
of m equilibrium before any load were brought upon the 
girder, they would simply become slack when the was ap- 
plied. The tightening of a counterbrace affects only the two 
triangulations in which that brace occurs. Initial tension of an 
intensity entirely dependant upon the degree of tightening is 
produced upon the counterbrace itself, and upon the diagonal 
tie proper; and initial comroien takes place upon both the 
top and bottom flanges of the girders and upon the struts. 
The results of these strains is that the girder will be deflected, 
simulating the effects of a direct application of weight on the 
girder, but in reality arising from very different conditions, 
since the degree of deflection at any point may be reduced or in- 
cperet ey by slackening or tightening the counterbrace at 

at point. 

The immediate effect of the application of a weight to a gir- 
der with counterbraces, tightly screwed up, would be to relieve 
the counterbrace of a portion, or the whole, of its tension—to 
neutralise the compression, or impose a positive tension on the 
bottom flange of the girder, and toanduce a comparatively small 
increase in the deflection. If the stfainon the counterbraces 
were adjusted, so that the strain on the diagonals proper—the 
ones doing th euseful work of transferring the load on the girder 
to the piers—should be the smallest attainable, it would follow 
immediately from this condition that when the girder was fuliy 
loaded, the strain on the counterbrace would be nil, and that 
oecurring on other parts of the girder would be the same as if 
the counterbraces had been omitted altogether. 

If the initial strain on the counterbraces be greater than 
that due to the preceding condition, the strain on the diagonals 
will be greater than that due to the load se; the strain on 
the top member will also be greater, and that on the bottom 
member less than before. 

The computed maximum strains in the instance of the St. Louis 
bridge are 1,729,037 lb. on the top flange, and 1,604,296 lb. on 
the bottom flange; the value 1,886,513 lb. given in the tables 
being obviously a misprint. Now the load being 61,635 lb. per 
bay, of which there are twenty-eight in the entire girder, the 
total load distributed will be 28 x 61,635 lb.=1,725,780 lb. ; and 
as the depth of the girder is one-eighth the span, that also will 
be the strain occurring on the top and bottom members. It 
appears, then, that some initial strain is assumed on the counter- 
braces even when the bridge is fully loaded, and this condition, 
as we have already pointed out, involves the provision of greater 
strength in the diagonal struts and ties than is absolutely re- 
quired for the useful duty they have to perform. It will 
naturally be asked, what advantage is gained by the insertion of 
counterbraces to justify this additional expenditure? and we 
think this question a difficult one to answer. The only place 
where they are required, to ensure the stability of the structure 
under a moving load, is for a short length of the girder at its 
centre. Their insertion at other- points would only have the 
effect of diminishing the variable deflection ; and surely an inch 
more or less is a matter of no moment at all. Inatimber truss, 
after which this girder @Ppears to be modelled, the conditions 
are entirely different; since not only is the variable deflection 
greater in amount, but the effect of this deflection is to induce 
racking, which in a timber structure would ultimately prove 
fatal to its stability. 

We cannot, therefore, pronounce the form of truss recom- 
mended for the St. Louis bridge either scientific or economic, as 
far as the—to engineers on this side of the Atlantic—novel 
feature of the counterbraces are concerned. ; 

Another feature in the design challenges criticism. The 
diagonal ties are placed at an angle of 45°, and the struts at an 
inclination of one horizantal to seven vertical. Now, as we have 
already said, the useful work done by a strut or tie is the trans- 
ference of the load towards the piers. It follows from this that 
a vertical strut is theoretically of no value at all; it is merely 


+|so much additional load on the girder. The load is just as far 


off its ultimate destination—the pier—when it is. transmitted 
by the vertical strut to the bottom of the girder, as it was when 
atthe top. An infinite number of vertical struts and ties, and 
consequently an infinite weight of metal so disposed, would not 
transmit the load to the piers. With the strats arranged as in 
the St. Louis bridge the load is nearer the pier when trans- 
mitted through the strut to the extent of one-seventh of the 
depth of truss, and with the ties at an angle of 45° it is 
transferred by them a further distance equal to the depth. The 
question is, Whether this total amount of one and one-seventh 
the depth, the distance which the load is passed on by each 
triangulation towards its ultimate destination, is as large as it 
should be. 

This problem is easily solved. From what has been already 
advanced it will be seen that the most economical inclination 
of tie and strut will be that in which the cost of these members 
in one triangulation, divided by the horizontal length of same, 
is the minimum. The proper inclination of the tie and strut will 
be mutually dependant; with a different construction of strut 
the angle of the tie would also ‘differ. If struts and ties were 
the same cost per foot to sustain the same strain, the proper 
angle would be 45° for both. As the strut is, however, always 
more “nt than the tie, it follows that the economic angle for 
the tie will be more acute, and for the strut more obtuse, than 
that angle. To determine the most economic angle for the 
truss we are criticising we must approximate to the comparative 
costs of the wrought-iron ties and cast-iron struts. Assuming 
the average strain on the latter as one-fourth the amount on 
the ties_per unit of area, and taking the cost per ton of cast 
iron as one-half that of wrought, we obtain the ,proportional 
cost of the strut, for each ton per — inch strain X one foot 
long, as donble that of a tie under the same conditions. This 





is a very liberal allowance for the strut ; in fact, on De Bergue’s 


system they might be constructed in wrought iron for a con- 
siderably less amount. ' 

Now if 2 = the horizontal distance between the two ends of 
the tie, and y = the same distance in the strut, the useful work 
done by each triangulation will be the transference of the load 
the distance 2 + y. Again, the cost of the tie will be propor- 
tional to its weight, that is, to the strain upon it multi lied by 
its length. But the strain also is proportional to the pot 
hence the cost will be proportional to the square of the length, 
or in terms of the depth to 1+ 2%. In the same manner the 
cost of the strut will’be proportional to 2-+42y*. The true 
measure of the economic value—the cost per foot—will, conse- 


quently, be proportional to 2+** +29" Jt ig only neces- 
x 


+ 

sary, therefore, to determine the et of x and y when the 
preceding expression.is the minimum. It will be found that 
a= 2andy= AV 4; hence, the inclination of the tie instead 
of being 1 to 1, as designed, should have been 1.4 to 1, and of 
the strut .7 to 1, instead of }th to1. With the most economic 
inclination the cost of the web would be proportional to 2.86; 
with those adopted we obtain by substituting 2 = 1, and y = 3th 
in the preceding equation, the cost of web a= age to 3.02, 
exhibiting an excess of some 23 per cent. With vertical struts 
the cost would be proportional to 4; hence the inclination of the 
struts, small though it is, effects a saving of 12 per cent. With 
the struts and ties all at angles of 45°, the cost would be propor- 
tional to 3, and the same result would be attained by arranging 
the ties at an inclination of 14 to 1, and the struts at 4 to 1, so 
that considerable latitude is allowed for practical contingencies. 

If we criticised the St. Louis bridge on a wider basis, we 
should be inclined to condemn the form of truss proposed—-a 
lattice girder of uniform depth—altogether. We think both a 
cheaper and handsomer bridge might be designed on Sedley’s 
system; and there would be the great incidental advantage of 
easy erection without scaffulding, which must be rather an ex- 
pensive item in the structure as designed. 








THE MAHROUSSEE. 

More than a year and a half ago we published in this 
journal (vide page 490 of our second volume) engravings 
and a description of the engines of the Sultan of Turkey’s 
yacht Mahroussée, and we mentioned at the time the splen- 
dour and exquisite taste with which the vessel was fitted up. 
No expense was spared to convert her into a perfect floatin 
palace, and our Ls apt Sy the following page, whic 
represents the interior of the dining saloon, will give some 
idea of the success attained. In this apartment the panels 
of the walls are of papier mdché, each panel bearing a paint- 
ing of fruit or flowers. The numerous windows are draped 
with curtains of pale blue silk richly embroidered, and the 
covers of the seats and cushions are of a similar material. 
The columns supporting the roof of the saloon are electro- 
plated, and so are the massive chandeliers, and the numerous 
sconces projecting from the walls. 

The Mahroussée, we may state, was designed by Mr. P. W. 
Lang, and built by Messrs. Samuda, whilst her engines were 
constructed by Messrs. J. Penn and Son, and for beauty of 
workmanship they fully equal anything else on board. We 
may probabl: , in future numbers, illustrate some further 
details of this magnificent vessel. 








THE USE OF NUMBERS IN TELEGRAPHY. 
To THe Eprtor or ENGiveeRina. 

Srz,—Whilst reading in the last number but one of 
ExGiIsEERInG, the article, in which the advantage was 
shown of using numbers to represent words in telegraphy, it 
occurred to me that it might be found useful to adopt some 
other system of notation than that in common use, viz., the 
denary scale. Thus, by using a notation in which the radix 
is 6, or the senary scale (which scale I believe would be the 
best for the purpose) there would only be six distinct signs 
instead of ten, as in the denary scale. If we strike out all 
the numbers in the denary scale in which any of the figures 
6, 7, 8, amd 9, occur, we obtain the numbers in the senary 
scale. Thus the consecutive numbers according to the senar 
scale would be 0, 1, 2, 3, 4, 5, 00, 01, 02, 03, 04, 05, 10, 11, 
12, 13, 14, 16,-20, 21, 22, 23, 24, 25, 30, 31, &. If every 
word in the English language be represented by a number of 
the senary scale, the figures will require to be carried to one 
more place than in the case of the denary scale, but this will 
be much more than compensated by the greater simplicity of 
the signs in the former instance. I would also suggest that 
as words of one syllable are the most common, they should 
be represented by the small numbers, and placed in a separate 
column from the longer words. 

I am, Sir, your obedient —s 








Froatine Dock ror Bompay.—At the Victoria Graving 
Dock yesterday week there was an official inspection by Sir 
Stafford Northtote and other members of the India Council 
of a pontoon of unusual dimensions, manufactured by Messrs, 
Emmerson and Murgatroyd, engineers of Stockport, for the 
Bombay Government. “Thi pontoon, which forms a — 
of an hydraulic graying dock, now being constructed by Mr. 
Edwin Clark fy the ‘Bombay Government, is 380ft. in 
length, 86 ft. in width, and 9 ft. 6 in. in depth, and is especially 
designed for docking the large a ships lately con- 
structed for that station. The lift itself is a machine of un- 
precedented dimensions consisting of a group of 72 hydraulic 

of 35 ft. stroke, each press having power to raise 200 

, and the whole group, therefore, being able to lift 
14,400 tons through a space of 35 ft. in about 20 minutes. 
It is accordingly capable of lifting the largest vessel extant, 
and the calculation is that with a sufficient number of pon- 
toons a fleet of 12 or 16 vessels might be docked in a single 
day. A contract is also said to have been arranged with the 
Italian Government for the construction of a dock at Brindisi, 
of similar dimensions, while another is about to be erected for 





a private company at Jamaica. 
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THE NEW POST OFFICE, NEW YORK. 


PossEsstne, as the New York Americans do, a passion for 
the erection of magnificent buildings, public and private, it 
is not a little singular that they should have been for so 
long contented with the shabby, inconvenient edifice 
where all postal business is conducted. lly, a 
chureh built by a Dutch architect, with clumsy, national, 
architectural details, it has been for many years “ sanctified 
to other uses,” more practical than the one for which it was 
designed, and the sleepy worship of the Americanised Hol- 
landers has been exchanged for a ceaseless activity and bustle, 
the greater because of the limited area which is avail- 
able for business. New York stands singular among 
the great cities of the States in lacking a commodious post 
office—Philadelphia, Boston, Cincinnati, all possess suffi- 
ciently handsome and extensive structures. Jig Chicago the 
Customs house and post office are combined’ im a large and 
elegant stone building, and Detroit boasts ‘a*post office of 
disproportionably large dimensions for the ulation of 
that town. The Se of New York, cat last of 
their Dutch petal a urch, ancient, patched 


to ro it from tumbling down, have themselves, 
an 


determine to have a new:oneswhichsshall be-the: 


biggest, bandsomest, best arranged; and highly organised on 
either side rote Atlantic. benished: by cothipating anshitects 

Numerous designs were submi co! 
for the new building, and the Commissioners rs gsc by 
Con to determine upon the plan to.be adopted, perfected 
the one we have engraved from the various gps sent in. 
The new edifice, which will also ‘be made available for the 
United States’ courts, is to'be erected at the south end of the 
City Hall Park, where the enclosure tapersalmost to a point, 
and in front of a large open space at the junetion between 
Vesey-street and Broadway. — As will be seen, the building is 
in the Renaissance style, and fine architectural de- 
tails, and a bold ral effect: It will be eonstructed of 
granite, white marble, gee and cast‘iron. It will form 
an irregular quadrangle, and the three longer sides will be 
uniform in design and ‘ornamentation, and each will have:a 
frontage —— in height, surmounted by a Mansard 
roof, beautified at angle ‘with handsome-pavilions. At 
the extreme southern end will be a large pavilion, carried up 
to the fourth storey, ornamented by Corinthian pilasters, and 
crowned by a full entablature, supporting a domed quad- 
rar gular roof, which will form a fifth storey. In each face 
of the dome thus arranged will pret gon a large and elabo- 
rately enriched dormer window, and the top of the roof and 
dome will be surmounted by ornamental borders and cap- 
pin This dome, the most imposing feature of the structure, 
will measure 160 ft. from the level of the street to the summit, 
will be decorated with columns around its four sides, and 
will have large clock dials placed in each face oyer the en- 
tablature. 

The central pavilion, which will face northwards towards 
the Cit 

The Bret storey is 22 ft. in height, will consist of a series 
of arched openings, supported on square piers, the whole 
being rusticated in each alternate block, and the keystone of 
the arches enriched. In the north and south centre pavilions 
there will be rusticated Doric columns introduced on each 
side of the grand or main entrance to the post office and the 
courts. 

The second storey will be 18ft. high, ornamented with 
Doric columns, supporting broken entablatures. In the 
third storey the pavilions will be enriched with pilasters in 
the place of columns, and the entire storey crowned witha 
full entablature. In the fourth storey the Mansard roof will 
extend over the curtain, and the angular pavilions, forming @ 

leasing variety of outline, and pier with dormer win- 

ows, decorated in a suitable and harmonious manner. The 
arch over the doorway in the north front leading to the 
court extends above the first storey, and the space above it 
will be decorated with a panelling, the keystone of the arch 
being enriched with the United States shield. Projecting 
balconies, supported on cantilevers, will be placéd in the 
curtain in front of every alternate window, and other bal- 
conies will be formed in re between the columns. 

The statuary to be pla over the entablature of the 
columns of the second storey will form the most artisti¢ deco- 
ration of the building, and it will be distributed as follows : 
On the great south pavilion, a central figure emblematical of 
America, with “Commerce” and “Industry” on either 
side; over the right-hand entablature “ Washington,” over 
he left “ Franklin.” On the north centre pavilion a marble 
group of “ Justice,” with “ History” and “Peace.” On the 
north centre pavilion emblematical figures of “ Strength” 
and “Truth.” Over the centre pavilion facing Broadway a 
group of figures representing “The Arts,” “Virtue,” and 
“Honour.” On the Broadway corner pavilion “ Literature” 
and “The Mechanical Arts.” On the Park-row centre 
pavilion the “ Genius of Science,” and on the corner pavilion, 
on the same front, the figures of “ Agriculture” and “Navi- 

tion.” 

The front entrance to the main office in the postal depart. 
ment will be at the southern pavilion, and will lead to a 
vestibule, on either side of which the principab stairways 
leading to the second storey will rise, ublic ‘corridor 
will be entered through various doors on the way and 
Park-row sides of the building, and will form a piazza more 
than 600 ft. long, and 26 ft. wide, from which aceess will be 
had to all the box-delivery, reception windows, and boxes 
and stamp windows. A ladies’ de t will be located on 
one side of the main southern stairway, and an intelli 
or directory office opposite. At the north end there will be 
a large passage for the i i 
during the reception and despatch of the mails. This 
will be 26 ft. wide at the entrances, and nearly 60 ft. wide 
the centre, where the dumping platforms extend ‘across its 
length, and where elevators will be placed for the raisi 
and lowering of mails from the basement 16 ft. benea’ 
Communications between the first storey and all o 
above it will be effected by five main stairways, one of 


, and shored | corridor 


Hall, will be of similar design, but without a dome. | the 


is spiral, and extends directly from the basement to the fourth 
storey. 

A der of elevators will be provided within the larger 
room on the first floor to facilitate the transmission of. mails 
between the different storeys. In the second storey, and 
directly over the main vestibule, will be the offices of a 
master, assistant postmaster, secretary and cashier, the 
money order and registered letter de ts. 

The second and third storeys at the north end of the build- 
ing will be set @ for the United States’ Courts. ‘The 
District Court will be on the east side of the centre, with the 
judges’ chamber placed conveniently adjacent. i 
at the north end angle of the building, and extending along 
Park-row, will be the offices of the 
similar arran t of the rooms will be made on the left 
side of the centre for the Circuit Court, Judges Chambers, 
Court Clerks’ offices, and the Record Rooms. The District 
Attorney’s offices will be placed partly on the south side of 
the north corridor, and partly along the western corridor, but 
nearly all of them communicating with one another. The 
-marshal’s offices will be placed on the west side of the 
dor: «The Circuit and District Courts willeach measure 
40-ft.by 46-ft. ; two judges chambers, 26 ft, by 30 ft. }uclerks’ 
- roomie, 30-ft. by 28ft., in addition to smaller ‘offices. 
The. District ‘Attorney will have pight rooms; the ‘United 
States Commissioners two, the United States Marshals 


The whole building will be heated by steam ‘generated in 
boilers placed in the basement. The ventilation will be 
effected by artificial means, as well as by the natural ones 
presenting themselves by the interior court covered with the 
glazefl roof. 

Five experienced architects are to superintend the works, 
and. it is claimed that the entire building can be completed 
within two years, at a cost of $3,500,000, if the appropriations 
are made in sufficient amounts, and as promptly as required. 








HIGHLAND AND AGRICULTURAL SOCIETY 
OF SCOTLAND. 


Meetine AT ABERDEEN. 

Tuts great national society was instituted, in the-year 1784, 
for the improvement of the agricultural state of the Western 
Highlands and islands of Scotland by granting prizes for the 
best cattle exhibited in that part of the kingdom. It was not 
till the year 1822 that the society resolved on holding exhi- 
bitions in other parts of the kingdom as now conducted. The 
first show was held in Edinburgh in that year, and for the 
three succeeding years the Seotich metropolis was chosen for 
the annual shows of stock. In the following year, however, 
the cooley tate of ions was still fi r extended by 
naling: show in Glasgow. It was not till the year 1834 
that north was honoured by a visit from the society. 
Aberdeen was'selected for the show of that year; and now, 
in the year 1868, that northern city has had a fifth visit from 
.. The five years of the Aberdeen shows have been 
1834, 1840, 1847, 1858, and 1868, and all the shows have been 
highly successful. 

‘he forty-first annual gathering, that of the present year, 
was held on Tuesday, Wednesday, and Thursday of last week. 
The ground selected for the show was a portion of the Links 
of Aberdeen, extending to about 14 acres, a sort of sandy 
common with a very poor turf, and embracing both hill and 
hollow along the sea shore. Last year the show-yard em- 
braced about 25 acres of Glasgow-green, but the more limited 
area enclosed for the show of the present year was found to 
be ~~ sufficient to meet the demands for space made by 
the exhibitors. 

It is not custo for us to make special reference to 
anything else but the implements and machines exhibited at 
agricultural shows, and on this occasion we adhere to our 
practice. As regard 
ment department at the five Aberdeen shows, the following 
numbers Cs a tale of progress : 

ears. 


1834 
1840 eee 
1847 ove eee eee 
1858 eee eee oes 
1868 ove ove o 1158. 
This year the number of exhibitors was 106. Of these 78 
were Scotch firms, 26 English, and 2 Irish. Of the Scotch 
exhibitors the greater number belong to Aberdeenshire and 
the north. The falling off in the implement department, as 
indicated by the comparison of this year’s entries with those 
of last year, at the Glasgow show, when there were 1344 
entries—the number ever made—is accounted for in 
part, if not entirely, on ‘the ground of the 
the place of exhibition from most of the lish makers 
of agricultural implements and machines. It is not the 
a Highland arid Agricultural Society of 
otland to give prizes in the implement and. 
this circumstance has created a strong ‘feeling on the of 
makers and their friends ; so is it, i there 
is not nesrly that amount of interest attaching to the meet- 
ings of the Scotch national a at Bee 
held by the Royal Agricultural Society of England. At 
Highland Society’s it is rather toleration that is granted 
than encouragement given to the implement makers. On 
maf tered se ibe: to remark that none of 
speakers at juet on the opening day of the 
show took the sli teat notice of the implement Neat faery 
of the exhibitors in it, or of the 
nexion with agri i 
state of thi 
country in whi 


No. of implements entered. 
ove oes 9 


progress of invention in con- 
and inery. This 
t not to Bhan ge yh = 
s reaping machine its birth, 
of scientific agri 


t 
c cotalnene bed 





s the number of exhibits in the imple- | th 


both numerous and very “radical,” and that the “new in- 
ventions” made and matured in the decade, 1858-1868, were 
sey pameue’s 4 was abundantly evident, in every direc- 
tion, that great and even startling progress been made. 
The most notable exhibit in the implement 
deen last week was a set of inant Fi 
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epartment of reaping and mowing machines, the 
most eminent Seotch firms wens fully re nted. Amongst 
them may be mentioned Mr. John Pringle, of Edinburgh, 
Berwick, and Kelso, who exhibited several of Samuelson’s 
most recent achievements; Messrs. Kemp, Murray, and 
Nicholson, of Sterling, who had several improvements in 
reapers to show; Messrs. Jack and Sons, of Maybole, Ayr- 
shiré, with an improvement in a self-delivering reaper; 
Messrs, Bri and Bickerton, of Berwick-on-Tweed, with 
a newly-invented machine of the same character; Messrs. 
Lillie, Goodlet, Elder, and Company, with, among other 


a  < newly-invented sty displead reaper and mower. 
-cutters were i . Richmond 
and Chandler, of . Three of ooeie exhibits are new 
inventions, and one of them is worked by steam power. 
Harrows, horse-hoeg, ploughs, manure distributors, thrashing 
machines, sowing machines for grain and grass seeds, grub- 
bers, grain drills, &c., were shown in great variety, and in 
most cases of excellent construction and workmanship. Wil- 
liamson Brothers, of Kendal, Marshall, Sons, and Company, 
of Gainsborough, and Robey and Company, of Lincoln, ex- 
hibited thrashing machines, but in only one instance was 
there anything claiming to be an im t. This was 
a combined double-blast thrashing and finishing machine, by 
Robey and Company. : . 

Arule of the Highland Society provides for the formal 
inspection of the implements and machines, and, where 
desirable, for the practical trial of such as, in the opinions of 

e inspectors, have some novelty in invention or radical 
improvement. Amongst the inspectors of implements there 
were Professor Macquorn Rankine, C.E., consulting engineer 
to the Society, and Mr. Slight, practical engi to the 
Society, and Mr. James Abernethy, C.E., Aberdeen, may be 
mentioned as a professional member of the Local Committee 
on Implements. The ing Committee made their 
examination, and reported the following machines for trial 
(the numbers refer to the t 

Carriages—701, belonging to James Davidson, Aberdeen. 

Chaff-cutters—616, 611, and 612, Benjamin Reid and Co., 
Aberdeen; 625, 643, and 644, Richméad and Chandler, Sal- 
ford, Manchester. 

Dressing per 35, and 86, Thomas Clark, Craibstone, 


Auchmull, A 
Drill ; Brigham and Bickerton, Berwick-on- 


Drills—508 to 513, Benjamin Reid and Co., Aberdeen. 
i 664, Benjamin Reid and Co., Aberdeen; 992, 
George We. Murray and Co., Banff. 
Food ing Barrows—312, 313, 314, Kemp, Murray, and 


Nicholson, Stirling. 
Gru William Craig, Oldmeldrum; 1098, 
William Smith, Skelmuir, Mintlaw ; 1122, John Thomson, 
King-street-road, Aberdeen. 
H Alexander Brodie, Dykeside, Turriff; 1085, 
, Huntley. 


t distance of | Tweed. 


A 


pore. Bea Sewing Mathines—Kimball and Morton, 
Lamps—114, James M'Leod, Turriff. 


ent On. Aberdow, 
Réid and Cb, Aberdeen. 


Oil Cake Mills—619, a ee 
Oil Testers—878, Ville Lincolne, 77, John-street, 


Thomas Auchmull, Aber- 
deen ; 109, 110, and 111, 3 


Rollers—652, Benjamin 
W 


Grassmarket, 
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Adam Buchan, Hazlehead, Aberdeen ; 690, James Buchan, 
uhain, Pitcaple; 695, William Craig, Oldmeldrum ; 
1041 and 1042, Thomas Pirie and Co., Kinmundy, Longside ; 
1087, William Shivas, Kinmundy, Summerhill, Aberdeen ; 
1130, Francis Wilson, Strachan, 
Reapers and Mowers—280 and ‘281, 
Vulcan Fo A 


, 


J. and T. Young, 
, Ayr; 301, 302, 303, and 304, Kemp, 
Murray, and Nicholson, — 669, Brigham and Bicker- 
ton, Berwick-on-Tweed ; 683, W. D. Brown, Mains of Turin, 
Forfar; 869, Lillie, Goodlet, Elder, and Co., Berwick-on- 
Tweed ; 954, James Mollison, Ruthven, Meigle ; 1034, Picks- 
a and Co., Limited and Reduced, Leigh, Lancashire ; 
1049, James Scott, Tweedmouth, Berwick-on-T weed. 
igerators—65, Robert Hilton and Co., 31, Crichton- 

street, jon. 

Rotatory Diggers—47, Thomas Duff, Perth. 

Sharpening Machines—116, Mitchell and Burgess, Man- 
chester. 

Turnip Sowers—1044, William Rae, Bourtie, Oldmel- 


2 








THE ST, LOUIS BRIDGE. 


Captain J. B. Eavs, the engineer of the bridge now in 
course of construction across the Mississippi at Be. Louis, 
has prepared the following report, about to be issued to the 
president and directors of the Illinois and St. Louis Bridge 
Company. As it contains a full description of the work, we 
reprint it in extenso, preparatory to+he publication of the 
drawings of the bridge. 

I have the honour to submit the following report of the 
operations of the engineering department of your company. 

In view of the great importance of your enterprise, the 
deep interest manifested in it by our citizens and the public 
generally, and because the plans adopted by you have been 
frequently misrepresented and unfairly criticised, I have 
deemed it proper that everything of interest connected with 
my department should be placed in such form as to be clearly 
understood, not alone by your stockholders, but also by every 
person of ordinary intelligence in the community. I have, 
therefore, endeavoured to explain the plan of structure, the 
principles involved in its construction, and the reasons for 
its preference, in the simplest lan I can command, 
and with an avoidance, as far as possible, of the use of all 
technicalities not understood by every one. 

Fully estimating the great responsibility assumed in under- 
taking to design and Y Bree this important work, I have 
felt that in no way could I so certainly insure a successful 
result, and at the same time manifest my appreciation of the 
obligation im upon me, as by the aid of the 
ablest talent, in every department of the work, and proving 


by careful experiment, as far as ible, everything con- 
nected with it that has not been a fully demonstrated 
in practice, so that when the whole is finally consummated, 


you can feel assured no step was taken that was not well 
considered with due regard to the safety, durability, and 
economy of the structure. 

Location.—As the cost of the bridge, its revenues, and the 
public convenience are greatly affected by the location of the 
structure, I have given the subject the utmost consideration. 

When considered with reference to the cost of the struc- 
ture, the location at Washington-avenue commends itself, 
because at this point the river is narrower than at any other 
 mosee opposite the city. It is nearly 200 ft. less than at the 

jocation selected for the bridge designed to be built by Mr. 
Boomer, and is 580 ft. less than at Venice (opposite the 
northern part of the city), where the location has been urged 
as more suitable for railroad pu’ As the bridge proper 
must at either of these two places be longer than at Wash. 
ington-avenue, and as there can be no saving in the cost of 
its approaches or foundations at either locality over the one 
selected for it, either one of those locations, if selected, would 
result in an inevitable increase in the cost of the bridge. I 
am not unmindful of the fact that the cost of the tunnel, in 
connexion with the location at Washington-avenue, is ad- 
vanced as an objection to this selection. 

The location selected for Mr. Boomer’s rae a few blocks 
above Washington-avenue, contemplated running of 
steam trains across Broadway and other great thoroughfares 
and out yp pe he ne be The tunnel is no more a ne- 
cessity at Washington-avenue than at the latter location. A 
grade of 30 ft. to the mile would bring the trains from the 
centre of the centre s on’ your bridge to the level of 
Washington-avenue at Third-street ; and our citizens would 
be just as likely to permit them to traverse that avenue above 
ground as they would the route designed for them at the 
other location. It is terous to believe that the city 
would permit steam trains to pass over either route above 
ground, both being through — of the city densely 
populated, and both crossing the same great thoroughfares. 
At either location a tunnel is a necessity for unobstructed 
railway traffic. A tunnel in connexion with the Boomer 
location would necessarily be longer than at Washington- 
avenue, and would therefore cost more. As the cost of your 
tunnel can not exceed 400,000 dollars, and as the company 


will be entitled to charge tolls on trains ing through it, 

Bet gent of your investment must prove profitable, and is 
fore unobjectionable. 

Washi avenue is the centre of population of the city 


of St. Louis. It is a spacious and elegant avenue, di 
the city into two nearly equal ions of territory. The city 
front on the river exten miles below the foot of this 
avenue, and 3} miles above it, thus nearly equally dividing 
heen ot Sent ox snc, ins et een ai 

our city. wu is avenue are of 
Sedudliod ened, Geom ieee ¢ to Third-street. 
From this point the carriage-way of the bridge will form a 
fn the Int deetboneaiiien mene re ‘inidge wil 

tter ci eastern a to the bridge 

seattaioneat: tie detatociiea of Crooks and Third-streets. 
Vehicles starting in East St. Louis. on Crooks-street at 
Fourth, to cross the bridge, will reach the top of the eastern 


abutment by ascending a le of but 5 ft. rise in 100. 
Diver oroeting the Urkigy te tke wostecs Ubwtenieh, 1h prado 
of the carriage-way is perfectly level to the intersection of 
Third-street in St. Louis, Here the wide and level avenue 
will form a most convenient outlet for the vast tide of travel 
constantly crossing the Mississippi. The intersection of 
Washington-avenue by streets at right angles to it, every 
300 ft., will greatly facilitate the exit and entrance of teams 
and passengers from and on to the bridge. Two of these 
streets (Fourth and Fifth) are each 80 ft. wide. 

The carriage-way of the bridge will be of sufficient width 
(34 ft.) to accommodate two vehicles going abreast in each 
direction, and will have a double track for horse railways 
laid through its centre. On each side of the carriage-way 
will be a footpath 8ft. wide for trians. Convenient 
stairways will be provided on the w! on each side of the 
river, and at Main and Second-streets, for entrance to and 
exit from the bridge. 

When we consider that one-half of the —— of St. Louis 
reside north, and the remainder south, of Washington- 
avenue; that it divides the territory of the city into two 
nearly equal portions, and that-teams and passengers can 
enter and leave the bridge with such ease at either end of 
the structure, I think no one will deny that this location is 
an excellent one so far as its revenues can be affected by local 
travel and traffic. 

The dept or depdts for freight to be received at or shipped 
from St. Louis must, because of the greater cheapness of the 
ground required, be located on the posite shore. Nowhere 
on this side, within a reasonable distance of the abusiness 
centre of your city, could the requisite quantity of land for a 
— union freight depét be obtained except at immense cost. 

a the city, and near the eastern terminus of the 
bridge, however, this need can be supplied at a comparatively 
moderate price. The bridge and its approaches being less 
than three-quarters of a mile long, and having its western 
terminus in the very heart of the business quarter of St. 
Louis, it follows that by this location, and the establishment 
of freight depéts near the eastern terminus of the bridge in 
Illinois, can be carted within more moderate and con- 
venient distances from or to the depdts on the other side and 
the warehouses in St. Louis, than would be possible by any 
other location. 

When the location is considered with reference to expe- 
diting and cheapening the transportation of through freights 
and passengers arriving and departing by any of the ten 
railroads that are now to be provided with such facilities by 
this bridge, it becomes apparent that a location that is not 
central can only benefit some few of them, at the expense of 
the others. The roads which are now constructed from the 
east all converge to a space not one mile in extent, on the 
opposite shore, and their termini are all nearly opposite the 
centre of the city. From the western end of the bridge, at 
Washington-avenue and Third-street, a tunnel 5000 ft. long 
will extend under Washington-avenue and Eleventh-street, 
connecting the railway tracks on the bridge with the low 
grounds forming the bed of the old Chouteau pond, on which 
the Pacific track is laid. The North Missouri, the South- 
West Pacific, and the Iron Mountain roads, can all be brought 
through the valley by which the Pacific road reaches the site 
of the Chouteau pond, at a moderate cost; and the erection 
of a union mger dep6t near the end of the tunnel will 
enable all four of the Missouri roads to receive from, and 
exchange passengers with, the roads on the Lllinois shore, 
whose trains can all be run into this depdt, where they will 
receive and deposit their passengers and gage. Through 
the tunnel and the bridge the freight trains from Missouri 
can be taken to the union freight depét in East St. Louis, 
and there receive, discharge, or exchange their cargoes. 
course, the establishment of these two union dep6ts for 
freight and passengers will not prevent the several roads from 
haying such other depéts as they may find useful. The 
union depéts will be required chiefly to facilitate the rapid 
and cheap transfer of freights, passengers, and baggage from 
one road to another. 

I am aware that many persons maintain that facilitating 
the transfer of freights and oneeee will cause our people 
to lose the profit that arises from hauling them from depét to 
depét, and in entertaining the passengers at our hotels and 
boarding houses. This policy is so short-sighted as scarcely 
to need noticing. The great struggle now Caos made by so 
many rival lines and cities for the trade of the west, should 
admonish us that unless we too, offer inducements on the 
score of economy, convenience, and dispatch, we can scarcely 
hope to maintain what we now have. .Let us secure this 
trade by expediting it in every way in our power, and by 
lessening the burdens with which it is now taxed. The mar- 
vellous rapidity with which it will then multiply on our hands 
will give our people greatly increased prot and employ- 

t. 


men 

In deference to the views of railroad gentlemen of great 
experience, I caused surveys and examinations to be made to 
determine the propriety of locating the bridge at the northern 
part of the city, opposite the town of Venice. 

It was asserted that at this locality the bed rock of the 
river formed the bottom of the channel, and that the picrs 
could be cheaply and readily erected on it. Borin 
me near the Illinois shore, to ascertain the truth of this asser- 
tion, the rock to be overlaid with 60ft.of sand. .On 
the Missouri side, examinations made by the Board of Water 
Commissioners show the rock to be 30ft. below the sand. 
Borings made by the late Mr. Homer, City Engineer, by 
Colonel Bissell, C.E., and by myself, at various places between 
the one in queston and Washington-avenue, leave no reason 
to doubt that the rock there slopes with the same i 
from west to east that we know it does at other ties in 
this harbour, and is nearly or quite as far below the surface 
as at Washington-avenue. 

The river at that point being much wider than at Wash- 
ington-avenue, the erection of a bridge there would involve 
the ity of more piers, and a greater length of. super- 





structure. The.extensive plateau on this side, scarcely above 





Louis, to the 
through which the Pacific road comes in, there extends an 
almost unbroken ridge or plateau, varying from 75 to 126 ft. 
above the level of the Pacific track at Eleventh-street. This 
ridge would inte ——- ‘difficulties in connectin, 
the structure with any Missouri road except the Nort 
Missouri. In Illinois, only the two roads eS from the 
north-east could use the bridge advantageously when connect- 
ing with the North Missouri. A bridge thus located could 
a be used by the Missouri Pacific, the south-west Pacific, 
ced Teun Mountain, on thde side, by the construction of an 
expensive piece of road of three or four miles in length ; and in 
connecting those roads with the Ohio and Mississippi, the 
Vandalia road, the Belleville, and the. Cairo roads, on the 
other side, they would do so at a loss of from three to five 
miles in distance. Of course, this location is only advocated 
for a railroad bridge. Local traffic on it, except to a very 
limited amount, could not be expected. 

For railroad purposes, except in the interests of the North- 
Missouri, Alton, and Terre Haute, and St. Louis and Chicago 
railways, the location has nothing whatever to recommend 
it, while the advantages accruing to those roads from a con- 
nection at Venice would not compare with those that will be 
derived by them from the central location at Washington- 
avenue. By the Venice location, it would be idle to hope for 
a union depdt almost in the very heart of the city, for the 
convenient transfer of and baggage. By the 
location at Washington-avenue, this is attained without extra 
cost to the roads in making the connections with each other, 
and without danger of interruption from over-crowded streets , 
or risk of injury to persons or property. 

Asa matter of convenience to the marine interests, the 
location at Washington-avenue must be deemed judicious. 
It is idle to talk of bridging the river, and planting piers in 
its channel, without obstructing navigation. No matter how 
wide the spans may be, every pier that is placed in the river 
is an obstruction, calculated to create danger, and cause 
anxiety to those who navigate it. By the location at Washing- 
ton-avenue, the wharf is nearly equally divided above and 
below the bridge. This will make it unnecessary for the 
steamers trading on the upper rivers to pass under the 
structure, whilst those enga on the Ohio and the lower 
rivers will seldom be required to pass above it. Ifthe bridge 
were located in the upper portion of the city, all of the upper 
river boats would have to and repass it every trip. 

From all these facts, I feel confirmed in asserting that at 
no other location could the bridge be erected so cheaply, at 
no other one would its revenues be so great, and at no other 
point opposite your city would the public at large be so well 
accommodated. 

Arch and Truss Bridges. — Because of the frequent 
assertion that your structure will be needlessly extravagant, 
I deem it proper to illustrate, in as simple a manner as I 
possibly can, enough of the general principles involved in 
the construction of bridges to enable any one to satisfy him- 
self that the plan adopted for the construction of this bridge, 
instead of being needlessly expensive, is really the most 
economical of all known methods. The general principles 
involved in the construction of an arch or a truss are not so 
intricate or difficult but what any one with ordinary intelli- 

nce can, with a little explanation, comprehend them 
sufficiently to judge for himself of the truth of this assertion. 
I shall do this before proceeding to an explanation of the 

lan of your pro bridge, as the method adopted in 
it will then be more readily understood and its merits ap- 

Any One who can be made to understand the principles of 
the simplest of all the mechanical powers, the lever, can 
readily comprehend the explanation 1 propose making, and 
though he may never have reflected upon the subject, a 
few minutes spent in carefully considering the fol carn, | 
illustrations will, be sufficient to enable him to understan 
the economy of the arch, over the truss, for long span bridges. 


FIC.I. 
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Suppose the lever A B (Fig. 1) to rest on the fulcrum C, so 
that the long arm is six times the length of the short one, 
then it is evident that one ton placed at B will balance six 
tons at A. 
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If the short.arm of the lever be bent down, as in Fig. 2, 
one ton at B will exert a forée equal to six tons at Ain the 
direction of the arrow ; and it will create a pulling or tensile 
strain on the hook at the same time equal to six tons. If 
two such levers be placed together, as in Fig. 3, with one ton 
weight on each at 4 (two tons on the two), then the strain 
of six tons on the hook in Fig. 2 will be transferred to B, 
where the two ends of the levers will press against, and 
mutually support, each other. To retain the short ends of 
the levers at B and E from separa ing, it will be necessary 
to tie them together with a chord, D E, capable of sustaining 































122 


ENGINEERING. 


[Aveusrt 7, 1868. 








a strain of six tons, that being the strain at A (Fig. 2) in the 
direction of the arrow. Anything interp between the 
levers at B would be subjected to a crushing or compressive 
force of six tons. 

The two long arms of the levers (Fig. 8) here represent the 
upper or compression member of a truss sustaining a crush- 
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FIG. 3. 
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ing force of six tons, while the chord is the tension member, 
and is resisting, at the same time, a strain of six tons, that 
is endeavouring to tear it asunder. If the upper member 
fails to resist the crushing force, or the lower one is rent 
asunder, the truss must fall z 
To avoid complicating the explanation, the illustration 


balance three tons at A, for the centre of gravity of the arm 
will be at the point 3 on the lever, and at this ta ton 
weight will produce half the strain it would if placed at 
the end of the lever, the point 3 being only half the distance 
from the fulcrum that B is. 

(To be continued.) 








SCHOOL OF ARTIZANS, RAEPORE. 


Tue School of Artisans, established by Captain H. T. Lu- 
gard at Raepore in the Central Provinces, appears to. have 
turned out a complete success. No less than one hundred 
and sixty-seven carpenters, thirty blacksmiths, and one hun- 
dred and fifty-six potters, all of whom were previously en- 
tirely ignorant of these trades, have been sufficiently in- 
structed in them to earn their living independently of the 
school. The artisans of Raepore have also considerably im- 
proved their knowledge of their respective trades from the 
employment and instruction given them at the School. The 
demand for the articles manutactured at the School has in- 
creased to such an extent as to necessitate the employment of 
the skilled workmen from Raepore, but already some of the 
apprentices have acquired sufficient knowledge of their trades 
to replace these skilled workmen. The carpenters’ work is 
in general preferred by the apprentices, although the black- 
smiths’ work is both more remunerative and more easily 
learnt. By making experiments with various specimens of 
clay and minerals, an improved description of pottery ware 
has been manufactured, and glazing has been introduced. 
Some difficulty was experienced in teaching masonry work, 
owing to there not always being bees oe on, but it is 
proposed to send apprentices, accompanied by School work- 
men, to the Public Works De ent for mstruction and 
practice. The Chief Commissioner remarks that schools of 
this description are likely to be of much more practical use 
than those devoted to art instruction exclusively. The want 
of artisans is severely felt in most parts of the country, and 
in consequence the rates of wages have universally risen. 
The caste system also tends to restrict the number of artisans 
in each particular trade, but at the school an apprentice is 
free to learn any trade that hefancies. Mr. Campbell is so 
satisfied with the success of the experiment at Raepore, that 
he has strongly recommended the establishment of similar 
schools at Nagpore, and other large towns in the Central 
Provinces. He also suggests that it would be more beneficial 
to prisoners, and more to induce them to lead an honest 
life, if they were instructed ina similar way in the jails, 
instead of being taught weaving and other trades which are 
no use to them when released. The Governor-General has 
expressed his approval of the establishment of the schools in 
other districts, Pht makes no remark on the suggestion for the 
instruction of the prisoners. 
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Tue Farture oF THE AtLantic CaBie.—We understand 
that the 1866 Atlantic cable is broken at about the same 
locality as it was last year, viz., about 80 or 90 miles 
from Heart’s Content, the depth of water being, we believe, 
about 120 fathoms. The City editor of the Times, in noticing 
the failure, speaks as follows : “The cable of 1866 is not the 
one with which the company have carried on their daily 
business, the 1865 cable being in common use. It is noticed 
as a remarkable circumstance that the present break should 
have occurred out a day or two previously to the expected 
introduction of the prospectus of the company for i 
out the French concession for a line from Brest to New 
York.” 

Steet Botrers.—Mr. Daniel Adamson, of the Newton 
Moor Ironworks, Hyde, is making some ee large Bessemer 
steel boilers for a sugar bakery in London hey are intended 
to work at 100 Ib. steam pressure, and are 8 ft. in diameter, 
and formed of ,% in. plates. Each ring is formed of a single 

late, 26 ft. 6 in. long, and 3 ft. 6 in. wide, giving but a single 
ongitudinal seam. e rivet-holes are drilled. The plates 
are made by the Bolton Iron and Steel Company. The 
6 ft. 6in. Bessemer steel boilers made by Mr. A@amson in 
1861 for Messrs. Platt, Brothers, and Co., of Oldham, are 
=e at a pressure of 75 lb., the plates being but } in 
thick. 

MecnanicaLt Quortns.—Mr. A. Sauvée has devised an in- 
genious arrangement of metal quoins for locking formes, 
which sses great advantages over those in wood, 
now universally employed in-printing establishments. They 
are made in a wedge shape, with the upper side flat to _ 
evenly against the reglet which confines the type; the lower 
side is <r % and works into a movable cog = corre- 
sponding teeth, which bears against the chase. turning 
rape, the quoins can be adjusted to a nicety, oad wooden 
wedges are dispensed with altogether. They possess also this 
— advantage that a forme can be left standing for 
any length of time, and e to variations of tem 
without bocondn g Sem goo err 


Tue Pattiser Borrs.— The Patent Nut and_ Bolt 
Company have just entered into arrangements with Major 
Palliser, by which they will become sole manufacturers of 
patent bolts, which are now being so largely introduced, and 
which showed such excellent results during the recent trials 
of armour-plated shields at Shoeburyness. 

RalLRoaD TRAVELLING IN InDIANA.—A few days since a 
party of robbers boarded and ran off with a locomotive and 
express car on a railroad in Indiana. After proceeding some 
distance they attempted to break open the car, but some of 
the train guards who were inside upon them, danger- 
ously wounding one of their number, and causing the others 
to take flight. Three of the robbers were subsequently 
captured and placed on the train to be taken to the county 
gaol. While on the way thither the mob stopped the train, 
overpowered the guard, and, taking out the robbers, hanged 
them to a tree. 

Tue Bricuton West Prer.—Referring to the recent 
panic which took place upon the new pier at Brighton, * 
correspondent of the Times writes “that it was not the move- 
ment of a body of persons that caused the oscillation, as it 
had been repeated three or four times before 4 extra- 
ordi movement on the part of the people took place.’ 
In a letter bearing the same date, the secretary to the 
Brighton West Pier Company states “ that the construction 
of the pier is not upon the principle of absolute rigidity, but 
provides for deflection, as essential to the security of such a 
structure.” Now that doubts have arisen as to the safety of 
the pier, it is due to the public, and no less to the company 
themselves, that a fuller explanation should be made than 
that contained in the brief paragraph in Mr. Welsford’s letter 
quoted above. 

“Lo! tae Poor Inpray.”—A conductor’s situation on 
the Pacific Railroad is a sweet boon. One of them shows 
twelve arrow wounds and two scalp patches. 

Tue Nraeara Sure Canat.—The Bill introduced by Mr. 
Cook for the construction of the Niagara Ship C ,asa 
military measure, proposes that the Secretary of War shall 
detail a force of officers and men sufficient to dig and con- 
struct a canal 120 ft. wide at top, 90 ft. wide at bottom, with 
14 ft. depth of water, and adequate for vessels of 1200 tons. 
The canal is to be free for American vessels and subject to 
tolls as to foreign vessels, until such rate of tariff as may be 
found n for maintaining the work and paying in- 
terest on its cost shall be adopted. 

RatLways in Perv.—American engineers still maintain 
their reputation in South America for skill and perseverance 
in overcoming natural obstacles. It is repo’ that Henry 
Meiggs, of Francisco, has made a contract with the 
Peruvian Government to build a railroad from Islay to 
Arequipa, a distance of one hundred miles, for the large sum 
of $12,000,000, or $120,000 per mile. The contract binds 
him to finish the road in years, with a penalty of 
$20,000 for every month exceeding that period, and a bonus 
of the same amount for every month under three years. The 
elevation he is compelled to cross in that distance of one 
hundred miles is seven thousand feet above the sea, and the 
route is mountainous. 

TsLtecRaPus.—The Paris Moniteur states that at the 
recent telegraphic congress held at Vienna, at which all the 
European States (except the Papal States) and also India 
and Persia were represented, the rules of international tele- 
graphic service have, after careful consideration, received 
many important improvements and modifications, which have 
been suggested by the experience of three years’ working of 
the present system. Notwithstanding the moderate rates 
fixed by the Convention of 1865, the charges in some of the 
European States have been still further reduced. The par- 
ticular attention of the conference was directed to the trans- 
mission of m: to and from the East Indies, and the 
tariff has been considerably lowered. From January 1, 1869, 
the charge for a tch from London to Calcutta will be 
cs to 71 francs, and in the interval 
before that date various ial lines will be established in 
order to render the communication between Europe and 
India more certain and more rapid. ll these improvements 
are —— by the establi mt of an International 
Telegraphic Bureau intended to serve as a medium between 
the various administrations, by centralising all statistical and 
other information which effects the common service. 
Swiss Administration has been with the organisation 
of the International Bureau, which will certainly be one of 
the most fortunate innovations introduced by the Conference 





of Vienna. 





THE NEW MINT, MELBOURNE. 
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rooms, annealing and workmen’s 
rooms, smithy, and fitters’ and carpenters shops. On the 
east side are the crushing mill and melting rooms, the latter 

i i i of these to be 


maining for 
offices required for such an establishment. 
4 40-horse power direct-acting and . 

e furnaces for melting the gold and annealing the pieces 
are of the usual description, great care being taken in the 
arrangement of these furnaces for the complete combustion 
of the fuel, so as not to make any smoke. ingot moulds 
for casting the gold bars are nicely arranged in a iage, 
which can be run close up to the furnace, where the re is 
poured in, and may afterwards be removed at pleasure. The 
rolling mills have four pairs of large chilled rolls and one 
—_-s steel finishing rolls. The gold ingots are rolled down 

y the larger mills to the requisite breadth and thickness, 
and then put through the steel rolls till the piece of metal 
will enter the gauge ; they are then sent to the draw-bench, 
and put through a pair of very nicely — dies till they 
are of the required weight for the coin. The strips are then 
sent to the cutting-out presses, where the blanks are stamped 
with great rapidity. There are three of these presses, each 
standing on its own foundation. The blanks are then taken 
to the marking machine, where the edges are thrown up, and 

Pp a for the ining presses. Since the Mint at Sydney 
has been established, we believe Mr. Taylor has received 
various orders from France, Spain, Holland, and different 
parts of India, for this important class of machinery. 











Curtixe Guiass By Hot Arr.—According to Les Mondes, 
the use of hot air, or gas, far cutting glass, is a new and use- 
ful invention, already utilised b Crystal — of 
Balearet. The hot gas issues from a pointed or flattened 
tube, and is driven directly upon the goblet or other object 
to be cut, which is placed in close proximity tothe tube, and 
made to revolve upon its axis. A narrow circle of heated 

lass is thus formed upon the object in question, which being 
Lonped immediately , causes the glass to divide 
with extreme neatness at the part thus heated. The opera- 
tion is more rapid and effectual, it is stated, than any means 
hitherto employed for this purpose. 2 

Tue Fustoy or Minerats.—It has been recently asserted, 
in Silliman’s American Journal of Science, that the most 
refractory minerals can be brought into perfect fusion over 
a single Bunsen’s gas jet, and in the course of about five 
minutes, by employing a mixture of fluoride of sodium and 
bisulphate of potash. The process seems more particularly 
useful to attack chrome iron, rutile, zircon, wolfram, &c. 
Tin-stone requires a somewhat higher temperature, but is 
easily fused with the same flux; in many cases ordinary 
kyrolite may be substituted for fluoride of sodium. 

American Navat “ Reparrs.”—The New York Evening 
Post says it knows of at least one large ship of war in the 
American navy which was built without a single appropria- 
tion. An old ship-was ordered to be repaired. examina- 
tion little more than the keelson was found to be sound. 
With this small basis to work on, the department managed 
to keep making repairs until at last it had a new and splen- 
did ship—whose entire cost was charged to the account of 
* repairs.” 


Tue Lonpoy, Brientoy, anp Sourn Coast Rattway. 
—This company’s direct line from Brighton to Tunbridge- 
wells was opened on Monday last for public traffic, having 
been duly certified last week by the Government inspector, 
Colonel Yolland. The opening of this line will shorten the 
railway distance between those two places by about fifteen 
miles. The scenery is interesting, and near Groombridge 
the line passes through the wooded estate of the Earl of 
Abergavenny. 
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firmer in uence. transactions in forge ons 
foundry iron have taken place this week, but quotations are 
unaltered. Present prices are No. 1 46s., No. 3 43s., No. 4 
42s. Shipments to the Continent continue low; but the de- 
mand from Scotland and Wales is a good, and 
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ascen: gradient of 1 in 880, that between the 
259th and 258th mile-posts. On. this part of the 
line curves of 2865 ft., or nearly 44 chains’ radius, 
were frequent, and it was found necessary to cut off 
15 wagons, weighing to.234 tons, in order to get up. 
At least, this was the number actually taken off, 
although the difference between a 44 and 88 chain 
curve makes it probable that the removal of a less 
number of wagons would have sufficed. At the same 
time there is always a daily variation going on in the 
working powers of a locomotive depending upon 
firing, the water used, the handling of the driver, the 
heating of any of the journals, or other wearing sur- 
faces, &c. Indeed, the very next day the whole train 
of 100 wagons was taken from the 241st to the 239th 
mile-post, the difference of level being 13 ft., or a rise 
of 1 in 812, and through curves of 43} chains’ radius. 
The train was somewhat, but not much, assisted by 


the momentum acquired in running immediately before 
gently descending gradient at the rate of 


along a very 
114 miles an hour. 

Ou September 4th 22 of the wagons, weighing, 
with engine and tender 3834 tons, were taken over 
the summit between Susquehanna and Deposit, the 
ascending gradient being 1 in 88. The average speed 
up was 7 miles anhour. Here, of course, the gravity 
formed by far the larger proportion of the whole re- 
sistance, amounting to 9763 1b. There were frequent 
curves of 174 chains, some of them one-third of a 
mile long. It is impossible to estimate the resistance 
of these curves with any degree of certainty, but that 
it was of considerable amount there can be no doubt 
whatever. Even were the whole boiler pressure effec- 
tive for the whole stroke of the pistons, the remainin 
tractive force, over that expended upon gravity, woul 
be but 15,028 — 9763 =5265 lb. equal to 13.7 Ib. per 
ton. But such a calculation still involves the supposi- 
tion that the adhesion was no less than three-eighths 
of the adhesion weight, and this could hardly have 
been possible, especially as the train had been detained 
all the previous day at Susquehanna because of rain, 
and on the 4th September the rails were not in the 
very best order, aid there was some slipping even 
when sand was freely employed. 

On the Delaware division there are, among others, 
two levels each 5 miles long, but having frequent and 
long 144 chain curves. On the first of these the 
average speed of the whole train of 100 wagons was 
9.23 miles per hour, and on the second 9.7 miles. On 
the down gradient of 1 in 352 (165 ft. per mile) near 
Port Jervis, the whole train was allowed to run at 
full speed, and this, for six miles, with a series of 
14} chain curves, averaged 20 miles an hour. 

On the eastern division of the line the pulling fully 
corroborated all the conclusions drawn from the work- 
ing of the Western Susquehanna and Delaware 
divisions, and it would needlessly extend the present 
account to repeat them here. The general conclusion 
was that bogie wagon stock, working under the con- 
ditions named, indicated a friction on a straight level 
line considerably less than 7 lb. per ton, and, in- 
ferentially, less than 6 Ib. 








. 

Tae Mrygrs’ StRixe 1n America—In the Iron Age, of 
July 16th last, Messrs. Thomas J. Pope and Brothers, in their 
usual weekly report, speak as follows respecting the miners’ 
strike: “Trade is marked by the usual dulness of the hot 
months—offers no speciality for remark except the serious 
difficulties existing in the coal districts, where the brutal 
miners are burning down the works that gain for them their 
daily bread and whisky, and are straggling in armed bands 
through the iron districts, forcing orderly and provident 
labourers to desist from work, closing up mills and iron 
furnaces, and in many cases compelling the furnace man and 
the puddler to let the iron chill in the furnace. Military 
force, cold steel and hot bullets are the only remedy for these 
wretches. They will not permit the transportation of coal, 
and are stopping all industrial pursuits. Pig Iron—The 
fur. »ses are all disturbed by the rule of riot prevailing in the 
iron and coal districts, and with the stocks exhausted 
on the Lehigh, they are afraid to sell any more ahead. It is 
— by many that physical force and a little dust and ashes 
will reduce the coal district miscreants to order and law. No 
foundry can rely on its deliveries of iron, if the troubles 
continue. The furnaces report they must blow out. This is 
only the commencement of the ‘ effects of the Trade Union 
conspiracies.’ No company or firm should allow a man 
belonging to the association to be in theit employ. They 
strike in their vindictive aims at the very root o society, and 
would actually, by their rules, both in Europe and in the 
United States, prescribe what part of the human population 
born into the world should be allowed honestly to work for 
its honest livelihood. They are made up of ian senti- 
ments and rascalities that would disgrace regime of 
Robespierre and the guillotine revolutionists of France.” 

Tux Curer Comstavcror or tux Navy.—Mr. E. J. Reed, 
the Chief Constructor of the Navy, lately tendered his resig- 
nation, but the Admiralty have declined to accept it, and Me. 
Reed still remains at his post. 





MYTON BRIDGE. 

Tuts bridge, of which we this week give a eee & 

ving, has just been erected over the River Swale for Major 

. M. Stapylton, of Myton Hall, to connect his properties 
and form a direct communication with Boroughbridge and 
the north. It crosses the river at the ferry above its ae 
with the Ouse at Twale Nab, three miles below Borough- 
bridge. ; 

Tie abutments, piers, and side arches are of brick, manu- 
factured at the works near the site of the bridge, the clay 
being of an excellent quality. The piers stand upon a pile 
and concrete foundation. e piles, about 14in. square, are 
driven deep into the bed of the river to an uniform depth, and 
cut off at a level of 16 ft. below the flood level ; the interstices 


inent than any other part of the building. 


. 


corbels elaborately carved. 
Lime-street, are sixteen in n’ 
— one cia igs Oe 
8 ing, in ition, bays wi uare 

ca The main entrance to the hotel will be grand 
effective. It is immediately in the centre of the Lime-street 
elevation, and consists of a i archway with entabla- 
tures supported by fluted columns. From entrance @ 

, supported on ornamental columns, will extend 


are excavated and filled in with hydraulic concrete faced with | ;/’. 


brickwork on the river side. ; 

Upon this pile and concrete foundation rests a thick floor- 
ing or platform of brick in cement, bonded together with 
layers of hoop iron, which equalise and distribute the super- 
incumbent weight of the piers and superstructure. The piers 
are of brickwork, with three cross walls on the line of the 
ribs, the spaces between being filled up solid with concrete to 
the level of 10in. below the Bramley Fall, Stone Skew Backs, 
which at this level are set in with brick in cement right 
across the pier, and bonded with hoop iron. 

The centre arch, 100 ft. span, is composed of three seg- 
mental cast-iron ribs, having a versed sine or rise of 10 ft. 6 in., 
and struck with a radius of 124.3 ft., the ribs are of I section 
placed 7 ft. apart from centre to centre; they are 2 ft. 6 in. deep, 
with a top and bottom e 12in. wide and thickness of 
metal 1 in. These ribs ate strongly braced together at the 
joints which occur every 20 ft. 6in., the remaining portion up 
to the cross bearers of the roadway, viz., the longitudinals, 
verticals, and spandril fillings, are also of cast iron; in the 
design of the last named it will be seen that the character of 
the arch has been adhered to, their chief feature bein a 
shield charged with the arms of Major Stapylton encircled 
by the garter bearing the motto, “ Fide sed cui vide.” 

The cross bearers or joists which carry the roadway are of 
wrought iron of an I section, 18 ft. long and 6in. deep, and 
overhanging the outside ribs 18 in. The flooring is of 
8in. meme! timber, creosoted and bolted down to the cross 
bearers with fang bolts, thus doing away with the necessity 
of drilling and thereby weakening them. flooring is 
coated with asphalte and covered with a layer of macadam. 
An angle iron bolted to a longitudinal timber bearer on either 
side of the roadway serves as a gutter, and also as a guard 
to maintain the traffic at a proper distance from the handrail, 
there being no footpaths to the bridge. } 

The railway or parapet of cast iron is of a comparatively 
light design, and divided into panels by strong standards, 
which are bolted to the cross bearers, + being conceal 
by an ornamental perforated cornice. ends of the cross 
bearers are masked by ornamental patere. 

The abutments and piers, as has been already stated, are of 
bricks, the corbels, trusses, strings, caps, and cutwater heads 
being of free-stone. The two side arches are necessary for 
affording a passage for flood water, the Swale, like most 
Yorkshire rivers, hrs liable to be swelled to more than 
twice its summer volume during the winter. 

The quantity of cast iron in the superstructure is about 
1127 ewt., and of wrought iron 264cwt. The total length of 
the bridge is 196 ft. 8in., and is made up of the following 
dimensions, viz. : 

ft. in. ft. in. 
Centre span eee 100 
Two piers, each 10 10 
Two side arches 23 9 
Two abutments ... 13 9 

The width between the parapets is 17 ft. 6 in. 

The cost of the bridge will not exceed 12s. 6d. per foot 
superficial, which is a very low figure for a bridge of this 
character. The ironwork has been executed by Messrs. Cliff 
and Co., of Bradford, Yorkshire, and the abutments and 
approaches by Mr. Keswick, of York. The bridge was de- 

ed and carried out under the direction of Mr. Page by 
his son, Mr. G. Gordon Page. 


LIVERPOOL NOTES. 
LrverPoon, Wednesday. 

London and North-Western Railway Hotel——Messrs. 
Haigh and Co., the builders of Messrs. J. and W. Jeffrey’s 
magnificent establishment, “Compton House,” are actively 
engaged in the construction of this hotel, which promises to 
be one of the finest in the kingdom. It will stand upon the 
space occupied by the old station in Lime-street, and the 
style of architecture will be rather mixed than distinctive, 
and the building will be of the same palatial character which 
marks the adjacent buildings and public hotels: The front 
elevation, ppernet ay hey St. docoge’s Hall, is 2098 ft. in 
length, and extends from Lord Nelson-street to Gloucester- 
street. The height of the edifice from the base to the top of 
the main cornice is 81 ft. 3in., and there are no fewer 
five storeys, besides rooms above the cornice heated by pedi- 
ment headed dormers. The front elevation is made very 
striking in its character and proportions by four massive 
towers—one at the north and south sides, and two immedi- 
ately over the main entrance to the hotel. These towers are 
of a spiral character, and the principal two are carried to a 
height of 76 ft. from the main cornice, making the entire 
height from base to the top of the vane 157 ft. The 

be 








lower portion of these to is intended for bed-rooms, of 
which there will ne Se eel At each corner 
there are pinnacles or minare out from the main 
body of the towers, which gives the whole a fine architectural 
effect. The towers at the north 


be used, of a creamy colour, similar to what has 
been used in the new municipal offices in Dale-street, and 
inside - the hotel white brick og: used. oo 
e + engineering works in connexion wi en- 
tnigeuieeh and improvement of the Lime-street station are 
being pushed forward with great despatch. The immense 
roof in one span is being rapidly carried forward. The 
principals stretch across the station to the extent of 214ft. 
of a segmentary span each, and the height of the roof is 
75 ft., and when completed the length will be 385 ft. Two of 
the — with the ironwork i them, have been 
completed, the third thrown across station. When 
the whole structure is finished, it will be one of the most 
massive and complete'in the ki ’ : 

The Bala and Dolgelly Railway.—This new line of rail- 
way, to which I briefly referred last week, was duly opened 
for traffic on Tuesday. It is eighteen miles in length, and 
has occupied two yearsin construction. It is at present onl 
a single Tine, and will be worked by the Great Western Rail- 
way Company. Messrs. Brassey and Field are the contrac- 
tors, and the works have been carried out under the superin- 
tendence of Mr. Denman. 

The Hoylake Railway Company.—It is to be feared that 
the Hoylake Railway has not ful the expectations that 
were formed respecting it. An adjourned general meeting of 
the shareholders was held on Saturday, when a report was 
submitted which showed that during the half year ending 
December 31, 68,949 gers been carried over the 
line, viz., 6885 first dass, 25,512 second class, and 33,5652 
third class. During the said half year additional trains have 
been run, thus necessitating extra a power and conse- 
quent increased consumption of fuel. According to the 
statement of the secretary, the directors do not ap to apply 
themselves very closely to their duties, the chairman, » for 
instance, having only attended one board meeting since 
November last. No wonder that the company has got into 
difficulties. A Mr. Vyner, of Bidston, has obtained an order 
from the Court of Chancery on the company for 9000/., 
which there are no funds to meet. There are other out- 
standing liabilities, in all about 20,0007. A resolution was 
passed by the meeting “that it is desirable that an investi- 
gation of the accounts and affairs of the company be entered 
into by some independent party, and that Mr. James Fraser, 
London, accountant, be — to investigate the same 
and report thereon to an adjourned meeting, to be held on 
Friday, August 28, at 12 o’clock noon.” 

The Inman Steamers.—The Inman line is about to receive 
an addition of three new steamers for the Atlantic passenger 
trade—the City of Brussels, the City of Brooklyn, and the 
City of Halifax. One of these will be a wooden steamer for 


mostly of tonnage, and all of a high class. The present 
Atlantic fleet of the Cunard line consists of six mail ships and 
fourteen passenger steamers, but five of the latter are em- 
ployed in the Mediterranean trade, and one ship, the Samaria, 
is only being fitted for sea. It will thus be seen that although 
the Inman Company cannot be said to compete with 
Cunard Company in regard to the build and steam power of 
the mail boats, they azp pushing them hard as to the second 
class ——— ’ ois ne 

The Lancaster Shi F pany .— company, 
which was only established about two years ago, has done 
exceedingly wellso far. The general meeting of proprietors 
was held on Friday last, when the accounts for the year were 
submitted. The balance showed a sum of 16,5781. to the 
credit of profit and loss, which the directors proposed to 
apply as follows :—Depreciation of the first cost of shi 
5093/., dividend of 6 per cent. free of income tax, together 
with a bonus of 5 per eent., 10,2701., to credit en and 
loss new account, 12141. The report was consi very 
satisfactory. The shipping trade is considerably better at 
present than it has been for three or four years . 

The Hardware and Iron is not much 
change to notice this week in the hardware trade. Business 
in Birmingham is said to be tolerably steady, and though 
not very brisk, is in a healthy state. The manufacturers 
have not a large quantity of orders in hand; but they 
are enabled to keep their establishments fully me pee In 
Co natal tan sad ney trade a very fair amount 
of business is being Birmingham hae an increasing 
trade with some of the recently opened markets, and a fair 
supply of orders have lately been given out on account of 
Canada. Wolverhampton ironmasters continue to receive a 
moderate supply of for the smaller and more ive 
makes of iron. There has in ae ee for the 
completion of orders on account of the , which pre- 
vents the men from doing full work. trade with India 
nan Sey a= Pig iron is fully as firm in price, the 

being considerably reduced. 


Tue Cortss Exerne at Sea—The proprietors of the 





those | Liverpool and Montreal line of steamers are having a pair of 





86 in. cylinder engines constructed for one of their new vessels. 
These engines will be fitted with Corliss valve gear. 
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PUBLISHER’S ANNOUNCEMENT. 


The circulation of ENGINEERING exceeds that, 
collectively, of all the other weekly 5 and me- 
chanical journals, of the same or a higher price, now pub- 
lished in London, and it is constantly and rapidly 
increasing. ‘ 

Advertisements cannot be received for insertion in the cur- 








rent week later than 6 P.M. on Thursday. The charge for | P®peT 


advertisements is three shillings for the first four lines or 
under, and ei; for each additional line. 

The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 11. 1s, 8d. If credit be given, the 
charge is 2s. 6d. extra, subscriptions being payable in 
adwance. 

Cheques and money orders tote made payable only to Mr. 
Charles Gilbert. 

Office for Publication and Advertisements, No. 37, 
Bedford-street, Strand, W.C. 


ENGINEERING is registered for transmission abroad. 


Le bureau CENGINEERING pour la France est 15, 
i Malaquais, Paris, chez HE. Lacroiz, Directeur des 
Annales du Génie Civil. 

Subscriptions for the ANNALES DU GENIECIVIL are received 
by Mr. Charles Gilbert, the publisher of ENGINEERING, 
of whom also the Nouvzav PoRTEFEUILIE DE Ll INGENIEUR 
pgs CHEMINS DE FER may be obtained, price 91. 

D. Van Nostrand, 192, Broadway, New York, is the souE 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. Subscription price, ten dollars yearly in 
currency. 
ENGINEERING may be obtained in Russia, by sub- 
scribing for it at any of the Post-offices in the Empire. 
The price is 10 silver roubles per annum in St. Petersburg, 
and 12 silver roubles in other parts of Russia. 
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THE MECHANICAL ENGINEERS. 


Wuen George Stephenson shook the dust of Great 
George-street from his feet, and took the presidency 
of the Institution of Mechanical Engineers at Birming- 
ham, it was no doubt his expectation that it would 
become a great body, uniting the best mechanical 
talent of the land, To a great extent this has proved 
to be the case, yet, numerous and individually in- 
fluential as are ~ members, the Institution of a 
cal Engineers, has not, in its agg’ capacity, done 
for mechanical science all or nearly all that-might 
reasonably have been expected from it. That, much in 
the manner of an exchange, or a club, it has been the 
means of promoting an extensive personal acquaint- 
ance among mechanical ineers, none will deny, 
but this, surely, can form but little, if, indeed, 
it form any part at all, of what Stephenson con- 
templated» when he founded the body in 1847. 
The locale of the Institution at Birmingham is 
unfortunate, notwithstanding that it is perhaps a 
hundred miles nearer to many of the members than 
London, while it is at the same.time 112 miles out of 
the way for the vast body of mechanical, engineers in 
London and the towns south of thé metropolis. Be- 
sides, to be Birminghamised is to be provincialised, 
and the Institution can never command the respect 
nor exert the influence in Birmingham that it could 
in Westminster. Again, there is no coherent council, 
co-operating together, and the whole business of the 
selection of papers, and their preparation for reading 
and discussion, devolve upon a & ial, who may, 
without stretch of truth, be himself deseribed as 
Institution of Mechanical Engineers, Nominally, there 
is a president, vice-presidents, and a numerous couneil, 
but the secre is president, vice-presidents, and 
council in one. He not only receives such papers as 
he chooses, but refuses others, and besides sanding the 
former at the meetings, he “pulls up” the various 

at his pleasure, and in the presence of the 
apiece of presumption which would be per- 
mitted in but few deliberative assemblies in the 
world. The. Leeds meeting with its accompanying 
excursions, concluded only after we went to press 
last: week, was t, and. much of, what the 
members saw, both in and out of the meeting room, 
was instructive and interesting. But excursions and 

fe ip should, in such an institution, be sub- 


them. This year the papers that were novel were of 
but limited intrinsic interest or a ey while 
those that were intrinsically important wholly lacked 
the element of novelty. machinery employed in 
the manufacture of the Boxer cartridge, however in- 

nious in itself, and however creditable to 
that Admirable Crichton of “special” machinery, 
Mr. Greenwood, who made and described it, is 
at best of very limited interest. Mr, Weild’s 
on carpet looms ssed a wider interest, 
as possibly did Mr. Fernie’s paper upon the 
clip-drum traveller, designed by the proprietors of, and 
in use at, the Steam Plough Works, Leeds. The 
really important paper of the meeting was that on coal- 
cutting machinery ; but the subject is not at all new, 
having been previously made widely public through 
various channels, and there was but little recent ex- 
perience to be brought to bear in its discussion. Next 
to this was the description of the Corliss engine, now 
twenty years old, and already seven years at work in 
this country. It has been described by Mr. Inglis to 
the Scottis i , and it has been most full 
illustrated and ribed in our own columns, as indee 
have the coal-cutting machine and the clip-drum 
traveller. Not that these papers no inte- 
rest, but there were larger, broadér, and more essen- 
tially ac wala subjects which should come before 
the Mechanical What is to be done for 
the improvement of our railways? how is technical 
education to be best promoted? what is the in- 
fluence of patents upon invention and industrial 
progress? the present state of the question of ordnance 
versus armour; the best means of improving ocean 
steamships and economising the working expenses of 
ocean steam machinery; the best method of mining 
coal in deep workings ; steam cultivation; road loco- 
motion; the burning of liquid fuel, and any half dozen 
of fifty other ome important subjects, all touching 
wider interests than most of the papers read. True, 
it will be said that the institution was not founded to 
discuss abstract questions, but to consider descrip- 
tions of anil work. These bare descriptions, 
however, unless they invite discussion upon the prin- 
ciples involved, and that in their full length and 
breadth, are often of but limited interest, although in 
some cases even an accurate description may be most 
valuable for reference, not immediately after its read- 
ing at one of the meetings, but, months later, when 
the “ transactions” are finally printed, until when, and 
often after much of the interest has passed away, no 
one is allowed to take down wool yg in full, to copy 
a drawing, or to repeat a word of the discussion! 
bk a freemasonry, and wonderfully close mar- 
shalry ! 

Unless some leading minds take up the Institution 
of Mechanical Engineers, and act in a broad and in- 
telligent spirit of reform, prescribing to all officers 
their proper duties, it can but remain what it now is, 
viz., a club of kindred spirits, devoted largely to social 
enjoyments, and to occasional strokes of business. 





RAILS ON COMMON ROADS. 


In a recent letter to the Times Mr. Bridges Adams 
has — called attention to the great advantages to be 
derived from laying down upon the common 
roads of the country and working them by steam. To 
carry out such a proposition might seem, at first sight, 
impracticable, not in respect of any points of construc- 
tion, but in respect of working. The ordinary use of 
the roads by horse-drawn vehicles would be more or 
less interfered with, and doubtless many horses would 
be frightened when driven past locomotives. And 
shying horses form a vested interest of great antiquity. 
But just as horses are trained to the fire of artillery, 
the crash and strange sights of the London streets, 
and to many other elements of equine disturbance, so 
they may be, as they should be, and as, indeed, a 
many of them already are, trained to the sight and 
sound of a locomotive train passing, at a moderate 
speed, close beside them. And engineers can probably 
devise means whereby the rails laid down along one 
side of a common highwa would cause the least 
possible interference with ordinary traffic of the 
r 


Of the advantages of adopting rails to common | 
roads there cannot, if certain opposing di 
be once spr ype me any doubt whatever. = whole 

vantages of ordinary railways consist in great 
Siminntion of the ao iw weg traction which they 
effect, as compared with common roads, and in the 
means which they afford of applying great tractive 
force capable of working trains at high speed. Now 
the “ ’ of common roads, upon which the earth- 





servient to a higher purpose. This purpose is to be 
a yn WARE y+ a Sagi 





vided, would greatly diminish the resistance to trac- 
tion, more ly upon levels and moderately steep 
ascents, as 1 in 50, while as for the capability of ordi- 
nary roads to bear steam locomotives and rail traffic, 
we sien have traction and steam ploughing engines 
of from 12 to 18 tons’ weight, running upon ordinar 
highways, and even upon country lanes, and, indeed, 
over fields where there is no road at all, often, too, 
through wet, marshy ground, where horses would sink 
to their knees. 

Where there are about 13,000 miles of expensively 
made railways in the United Kingdom there is pro- 
mn A 7 than eight pose pay — - ges 
roads, with everyt or laying down single 
lines of rails Gaon tae a ume no elaborate 
estimates to show how cheaply, in comparison with 
the cost of railways, this could be done. The rails 
would be light and adapted to weights not exceeding 
2 tons per wheel, and speeds not exceeding ten or 
twelve, or at the very most fifteen; miles an hour. All 
the rolling stock would be of the bogie variety, capable 
of working around any curve to be met with on com- 
mon roads, and which, too, secures the sub-division of 
weight per wheel, so indispensable in working upon 
such roads. It is only upon Mr. Fairlie’s system, we 
think, that the equalisation of the weights per wheel 
throughout an entire train could be effected. It is an 
evil of our present system of railway rolling stock that 
while the carriages and wagons have from 2} to 4 tons 
upon a wheel, the engines have from 44 to 8 tons upon 
a driving wheel, so that the way requires to have a 
strength twice greater than that necessary for the pay- 
ing load. Except with all-coupled wheels, the weights 
vary also upon the engine wheels, some having one- 

more, or even twice as much weight upon them as 
others. Upon Mr. Fairlie’s system the weight upon 
all the wheels of the engine is the same, and almost 
any required number of wheels may be employed so 
as to subdivide the weight until it does not exceed 
that upon any one of the fully loaded wagon wheels. 

The cost of laying down 50 tons of iron rails per 
mile upon 100,000 miles of highways and common 
roads, and the cost of occasional earthworks, strengthen- 
ing bridges, of sleepers, rolling stock, &c., may be 
takenas 2500/. per mile, making a total of 250,000,000/., 
or half as much as the total cost of our present railway 
system. The traffic upon such a light system of rails 
would require to be but about one-fifteenth as much 
per mile to return as much revenue per cent., as do 
our ordinary railways, while of the advantages to the 
commerce, and especially the agriculture of the 
country, we need offer no estimate. 








BLAST FURNACE ECONOMY. 


No ironmaster need be told that if his coal and 
ironstone were fed to the blast furnace in blocks of a 
ton weight each, there would be a very great waste of 
fuel in ae even with the greatly lessened blast 
which would be admitted were such a practice fol- 
lowed. The total surface presented by the stone to 
the action of the heat would be enormously less than 
where the materials were finely broken, and hence the 
temperature’at the tunnel head would be higher, and 
the waste correspondingly A ne Worse than this, 
the would not only work to but perhaps half 
its proper duty, but it would work irregularly, and 
make an iron of which no uniform quality could be 
depended upon. 

, on the other hand, the materials were too finely 
broken, the blast could not be got through them, and 
the furnace would “gob up.” Where the materials 
are already liquefied, as in the Bessemer converter, the 
oxygen of the air and the silicon and carbon in the 
iron are presented to each other in an infusion of 
boiling atoms, and as all are free to move in any direc- 
tion, there is no “gobbing.” .In the best makes of 


great |iron known in commerce, viz., the Swedish, the iron- 


stone, already calcined, is broken, according to Dr. 
Percy, into pieces of from fin. to lin. cube. The 
limestone is as finely crushed, and the charcoal is care- 
fully broken into moderately small pieces. In the 
ian and some other Continental furnaces, great 
attention is paid to the fine sub-division and thorough 
mixture of the materials. The surface presented for 
action is exactly in proportion to the fineness of sub- 
division ; thus, if the materials be broken into 1 in. 
cubes, will i twice the surface of 2 in. 
cubes. More than this, the opportunities for mixture 
are much greater in the former case, and it is of great 
importance that each atom of iron, coal or coke, and 
limestone, should be in the closest possible contact 
with each other in the blast furnace. 
In the present English practice neither the ironstone 





works, bri ditches, fencing, &c., are already pro- 


nor the limestone is broken nearly as finely as it should 
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be. Broken by hand labour into rough, large — = 
the limestone costs but from 24d. to 4d. per ton for 
breaking, but it is not broken into a fit state to act as 
effectually as it might as a flux. Hand labour cannot 
indeed break it at all to the proper degree of fineness 
except at an enormous cost. Even pauper’s labour in 
breaking road metalling costs 18d. and upwards per 
ton, this cost representing that merely of their bare 
food and shelter. 

The only efficient machine now in use for breaking 
stone, whether for blast furnaces or road metalling, is 
Blake’s, as made by Mr. Marsden, at the Soho 
Foundry, Leeds. Even a three horse engine will 
break 40 tons of hard stone into fine fragments, daily, 
at a cost of 3d. per ton, or 10s. a day iu all, exclusive 
of carting the stone to and from the machine. This 
machine not only enables steam to be applied to what 
cannot be nearly so cheaply effected by hand, even in 
breaking to coarse sizes, but by, perhaps, the simplest 
combination of the eccentric, toggle joint, and lever 
yet known in mechanics it breaks to sizes far smaller 
than any to which hand labour is applicable unless at 
a monstrously extravagant cost. A full description of 
this machine was given in Enorveerine, vol. iv., 
page 167. 


THE MAINTENANCE OF THE 
ATLANTIC CABLES. 


Wuen the first few submarine telegraph cables had 
been successfully laid in the shallow waters of the 
Straits of Dover and the North Sea, little or no 
thought was given to the question of repair or main- 
tenance. The cables had been successfully deposited 
at the bottom of the sea. The work was considered a 
brilliant operation, and any suggestion as to the 
probability of the cables ever requiring repair was 
scouted as a remote contingency, which none but the 
gloomiest croaker would think of alluding to amidst 
the exultations that followed the successful feat of 
“laying the cable.” , 

By degrees it was found that cables in shallow 
waters at least were subjected to various dangers. 
They were broken by anchors of heavy ships in gales 
of wind, and sometimes cut through to clear the 
anchors of fishermen when hove up in fine weather. 
Steamers had to be hired and fitted up to repair them. 
The operation was at first novel, and required some 
mvention and ingenuity. Then it was found that 
cables rusted ve atl in some localities, so as to 
be so easily sol Inaneall broken that they required 
renewal, and lengths of cable were often removed and 
replaced by new cable, involving heavier and more 
systematic operations. It was found, too, that many 
steps could be taken to facilitate the maintenance, as, 
for instance, being careful to lay cables apart 
from one another, so that one could be grappled 
easily without fear of catching the wrong cable 
when two or three lay near one another. Cables 
were also marked so that one could be easily 
distinguished from another in localities where . they 
were liable to lie close to one another, and where a 
cable contained more than one conductor, these were 
marked, so as to be easily distinguished when the 
cable was cut at any place. Cables were made heavier 
so as to resist anchors and other mechanical strains, 
and were covered with hemp and asphalte to protect 
them from rust. The means of detecting the distance 
of the fault by means of electrical tests were improved. 
More care was taken to ensure a correct plan of the 
cable, and more care taken to select the route with a 
view to avoiding rough ground. But with all these 
precautions it has been found that the most important 
step of all is to pe mm to repair or renew a cable 
when it is required as promptly as possible. It has 
been found absolutely necessary, in order to maintain 
submarine cables, to be prepared with a properly fitted 
ship, with all the ne appliances of picking up 
gear, breaks, cable tanks, beam grapnels, and elec- 
trical instruments, and a competent staff, so as to be 
able to undertake any repair at the shortest notice, 
whilst renewal or deviations are carried on more de- 
liberately at the most favourable time as regards 
season, traffic of the line, refitting of the ship, &c. 

Nearly every important system of submarine cables 
that is in existence at all, has a steamer, specially 
fitted, attached to the establishment. Thus the 
Electric and International Telegraph Company have 
their steamer the Monarch. The lessees of the Malta 
and Alexandria cable have the steamer Hawk, stationed 
at Malta, and the Indian Government have the 
Amberwitch, stationed at Kurrachee, to repair the 
Persian Gulf Cable. 

The Submarine Telegraph Company have, it is true, 
no ship of their own, but hire a Liverpool tug when 
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required, and place on board their machinery, 
kept ready at Dover. It is questionable, however, 
considering they have sometimes a tug thus under hire 
for five or six months at a time, whether it would not 
be more economical to purchase a suitable vessel. 

The French Government possess a vessel called the 
Dix-Decembre, for repairing cables in the Mediter- 
raneau, bat we have no information as to whether this 
vessel has ever really repaired a cable. 

The Mediterranean Extension Company, being a 
small company, have no-ship of their own, the repairs 
of the cables being performed by the Telegraph Con- 
struction Company in their steamer the Hawk. 

The two repairs to the Atlantic cables have been 
hitherto performed by the Telegraph Construction and 
Maintenance Company in their steamer the Chiltern. 
We have now a third break down, and it may be easil 
perceived that this is not going to be the last. It 
seems quite certain that ocean cables are going to 
require repair and maintenance the same as any other 
cables, and it behoves those whom it may concern to 
look the danger in the face and prepare against it. 
We do not believe in cables lasting anywhere for 
ever, and it is a curious fact that those systems 


of cables, the maintenance of which have been pro-| Ang 


vided for, are all in working order and repair at 
the present day, whilst those that were to last for 
ever, when once laid, and which had no provision 
for maintenance, are not in existence at all. Thus 
the Red Sea line was to last for a hundred years, and 
when the first section failed the repairing ship had not 
got out round the Cape, notwithstanding that the sec- 
tions between Suez and Aden had been laid for a year. 
The consequence was, the Imperidor, one of the ships 
employed in laying the sections from Kurrachee to 
Aden, was employed to attempt the repairs, and the 
expense of a ship of that size engaged for about six 
months was so great, and the chance of repairing a 
cable of that pattern—of small naked iron wires— 
laid amidst the coral reefs of the Red Sea so doubtful, 
that operations were soon suspended, and the cable 
finally abandoned. 

The Toulon and Algiers cables having no regular 
repairing ship, were tackled when they failed by a 
French man-of-war, and finally, some time after, by 
Messrs. Glass and Elliot’s vessels, but without success, 
and it is said that more harm than had been done 
by the French vessel. These cables have also been 
abandoned. We could mention other lines where the 
want of all precautions for maintenance has ended in 
the abandonment of the lines. 

Whether the Atlantic cables are always going to 
last in repair in deep water, and whether ocean cables 
can be always repaired in deep water, is still an open 
and very doubtful question. At present we have 
examples of cables failing in deep water, and no 
example, as yet, of one being repaired. Although this 
may be quite possible, it is an operation—involving as 
it does a splice between two portions of cable both 
l meg the sea—quite different from that performed 
for t e completion of the Atlantic cable of 1865, in 
1866. In that case the splice had only to be made 
between the sea portion and the cable on board a very 
much less hazardous operation than that of making 
what is termed a “final splice” in deep water. : 

But whether the Atlantic cables are going to fail in 
deep water or not it is quite certain that do so 
in shallow water, if 120 fathoms can be so called; in 
either case it seems of the greatest importance 
the company should be prepared to repair them with 
the utmost despatch. Yet in spite of all that experience 
has taught on this subject, the Anglo-American and 
Atlantic Telegraph Companies have not the smallest 
agp or the maintenance of their property. 

‘either companies possess either ship, machinery, 
spare cables, or staff, and are entirely dependent on 
the arrangements that they may make under the 
pressure of a single working cable—let us hope it will 
not soon be under pressure of no working cable at 
all—with the Telegraph Construction and Maintenance 
Company for the repair of their cables. 

The question of an engineering staff, a properly fitted 
ship, spare cable, &c., in fact, all the necessary ste 
for prompt repair of the line has been urged on 
companies for some time past by competent authorities, 
but although the third break down fos occurred, and 
two years have elapsed since the cables were laid, the 
ae are as unprepared as ever to repair their 
cables. 

We believe the reason is about as follows: any 
establishment for maintenance would be, of course, a 
first inst revenue. The Anglo-American 


shareholders next claim their 25 per cent., subject to a 
deduction for renewals of one moiety the cost, the 
sum so deducted not to exceed 12, 


Then -come 





that whole year. It seems strange, in 





the 8 per cent. shares of the Atlantic Tele- 
gpapite Company, ont, Eee ee i or ordin 

tic shareholders. The last year’s receipts 
were just sufficient, after paying the 25 per cent. 
8 per cent., to pay 4 per cent. to the ordinary 
holders. will ye establishment and ship 
costing perhaps 15,000/. or 20,000/., would reduce the 
nett profit by that amount, and this would reduce, if 
not annul, dividend on the ordinary stock, which 
would have to bear the any portion of this charge. 
The arrangement is that the Anglo-American pay 
half the charges of 4g pd on repairs do 
not cost more than 25,000/., but if they amount to 
more than this, the remainder is to be paid by the 
Atlantic shareholders alone, and this again affects first 
the ordinary shareholders. These ordi share- 
holders, therefore, having only a little to receive in 
either case prefer risking that little to the certainty of 
not receiving it at all, and their representatives hold 
out therefore against any establishment for the mainte- 
nance of the line. 

This is, perhaps, scarcely to be wondered at, seeing 
that whereas the benefit of security obtained by any 

ment for maintenance will be shared by the 
lo-American (25 per cent.) shareholders and the 
8 per cent. Atlantic shareholders, in exact ratio to their 
respective dividends, the cost falls aay entirely on 
the unfortunate ordinary Atlantic shareholders. Of 
course, too, it is easy to see that as long as there is no 
entire interruption to the traffic by the breakage of the 
two cables at once, it matters very little to the Anglo- 
American shareholders, who are basking in the sun- 
shine of 25 per cent. preference dividend, whether the 
repair of the one cable is delayed a month or two to 
suit the arrangements of the Telegraph Construction 
Company, or even whether the yearly cost for repairs 
is more than that of a regular establishment, since in 
either case it will scarcely affect their dividend, whilst as 
regards the Atlantic ordi shareholders, as we have 
said, they prefer risking their dividend to the almost 
certainty of not receiving it at all. 

But if we imagine that, which is very possible— 
both cables broken down at the same time—the whole of 
the short-sighted policy of the two companies becomes 
apparent at once. Then, as long as both cables are 
out of repair, no receipts would be forthcoming ; and 
if this continued for long, neither shareholders would 
obtain any dividend; the interruption, of course, 
might just continue long enough to prevent the ordi- 
nary 8 per cent. preference shareholders from receiv- 
ing anything whilst still leaving the Anglo-Americans 
their 25 per cent. It would not take a very long in- 
terruption to affect this 25 per cent., however, and it 
seems, therefore, sheer madness on the part of the 
Anglo-American Company, who have a work yielding 
a return of 25 per cent. at stake, not to make the 
slightest sacrifice for the security of their property 
and dividends. A proper establishment for main- 
tenance would cost, possibly, an outlay of 30,000/. or 
40,0007, and a yearly expenditure of say, 15,000/. 
Seeing that there will have been three expeditions to 
repair the cable in two years, it would seem that the 
yearly cost of a permanent establishment would be 
not more, if as much, as the cost of the expeditions 
thus furnished by the maintenance company, whilst 
the loss during a delay of 20 days in repairing a com- 
plete break-down would amount to more than would 

for the permanent establishment of ship, staff, &c., 
ol, that a 

permanent establishment should not have been in- 
cluded in the first arrangements of the company, and 
this can only be accounted for by the peculiar manner 


i 


in which the line was o entirely by the con- 
tractors who were oe e cable. 

The line was essentially a contractor’s line, and the 
Anglo-American Directors at the time ignored all en- 
gineering advice on maintenance or any other subject, 
or else such a provision would assuredly have been 
made. Had such arrangement been made at first the 
company’s engineers would have had the benefit of 
the experience gained in the two first iring ex- 
peditions. Now in the maintenance of any cable, but 
particularly in the case of the Atlantic, every day’s 
experience as to the state of the cable, the quality of 
the ground it lies on, or the nature of the currents of 
the sea beneath which it lies, and the general expert- 
ness gained by experience, is so much added to the 
security of the line. Yet the Anglo-American Direc- 
tors appear to set the very li possible value on 
this, being content to be ly dependent on the 
T h Construction Company for the repair and 
maintenance of their line. 

We can only point out now that it is the duty of 

init cm poop parmesan 
on 


ail those holding shares in 
or Atlantic Companies to proper permanent 
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ts for the prompt repair of the line, and it 

woul seem but fair that early expense should be 

divided Noe t the 0- ican, the Atlantic 8 
cent., 


the oa ha shareholders in 
he ratio of the value of thei ive shares, viz., 
22, 8, and 3.5, or at least in the ratio of their last 
dividends—viz., 25, 8, and 4 per cent. This would 
clear all difficulties, and would only reduce the 
dividends of the Anglo-American from 25 per cent. to 
about 23}. 

On the other hand, if the Anglo-American Company, 
refusing to make the slightest sacrifice, allow the pre- 
sent absence of all preparations for repair to continue, 
it is quite certain that the companies may at an 
moment be surprised by a sudden break-down of both 
cables, in which case all dividends may be eg away 
for an unnecessarily long period. A week’s delay in 
repairing a cable may, from change of weather or the 
season of the year, lead to three or four months’ delay, 
oe sometimes long delay in repairing has led to entire 
oss. 

We trust this will not be the case with the Atlantic 
cables; but we think if such occurs that the share- 
weirs will only have the directors to thank for the 
result. f 








ENGINEERS IN PARLIAMENT. 

THE engineering profession has -never been ade- 
quately represented in Parliament, although the late 
Mr. Robert Stephenson and the late Mr. Locke sat in 
the House of Commons for several years, the former 
for Whitby and the latter for Honiton. A larger 
number of successful contractors, iron shipbuilders, 
and other large employers of labour in connexion with 
engineering or other constructive works have been 
returned, and they will no doubt retain their seats 
after the forthcoming general election. We observe, 
however, and with satisfaction, that Mr. John Robin- 
son M’Clean, Past President of the Institution of 
Civil Engineers, has issued a brief but straightforward 
address to the electors of the Eastern Division of 
Staffordshire. Mr. M’Clean has been closely connected 
with the public works of that district for more than 
twenty years, and, speaking for our own profession, 
no man not a representative of great territorial interests 
in the county can rely with more confidence upon that 
respect and substantial Mein og dmong the con- 
stituency, which are pa coe to the candidate 
desirous of representing it in Parliament. Mr. 
M’Clean’s politics are liberal, and his views are 
directed chiefly to the full development of the vast 
resources of the district with which, from long resi- 
dence and active participation in its affairs, he is so 
thoroughly identified. It is most desirable that the 
practical talent and non-partisan habits of engineers, 
who have already done so much for theit. eountry, 
should be fully represented in the new House of 
Commons. 








THE ST. LOUIS BRIDGE. 

Tue plans by Mr. S. 8. Post, for a trussed girder 
bridge, to cross the Mississippi river at St. Louis, which 
we illustrated two weeks since, and the construction 
of which we have criticised on another page, were laid 
before a Convention of Engineers, called together last 
Rms pa by the promoters of a company to consider, 
and report upon the best system-to be adopted in 
throwing a bridge across the river. A design pre- 
viously matured by Captain James B. Eads, for an 
pc | bridge was not entertained by the Convention 
who confined themselves to commenting upon and re- 
commending Mr. Post’s design for a trussed bridge, 
the largest span of which was 350ft. This length 
the Convention considered should not be exceeded, 
and objected to the adoption of a span of 500 ft., as 
proposed by Captain Hads, upon the grounds, that 
there was no engineering precedent for such a struc- 
ture, and that no bridge of the character of that which 
was required at this place had been constructed, to 
furnish any reliable and certain data on the serious 
questions of material and workmanship in spans of 
such great length. If engineers waited for precedent, 
no great works would ever be carried out, and it is 
almost impossible to take such an argument as the 
real sentiment of a body composed of the ablest 
engineers of America, who, before all others, are con- 
spicuous by their disregard of precedent. 

The ings and recommendations of the St. 
Louis Pommenion became valueless, howeter, as far as 
the Mississippi bridge was concerned, in consequence 
of the promoters of the company who had assem 


it, their opposition to, and with, 
the association who had appointed Captain as 
engineer, and whose p for the bridge were 





finally adopted. He has therefore already commenced 
the construction of an arched bridge, at once original 
in conception, and bolder in design than any similar 
structure which has yet been attempted. He pro 

to cross the river at a place where its width is about 
1500 ft., with three spans, the centre of which is 
515 ft., and the two side ones 497 ft. each. 

The construction of the foundations will e the 
most difficult part of the work. The bed of the river 
is formed of a shifting mass of sand overlying a bed of 
rock to a considerable depth, and invol the con- 
struction of one pier 145 ft. in height from the rock to 
ay ae roadway of the bridge, and another 174 ft. 
in height. 

whe abutments on one side are already in course of 
construction, and the work will be rapidly pushed for- 
ward, under the superintendence of an associate engi- 
neer, during the absence of Captain Eads, now in 
London. 

We reprint elsewhere the first part of the report 
upon this bridge, and have in the course of prepara- 
tion drawings showing the general design, and the 
details of construction. 








THE MONT CENIS TUNNEL. 
(Concluded from page 106.) 

As we have already stated, a line of rails is laid in 
the advanced heading, and on reaching the enlarge- 
ment this line joins up and down lines, which extend 
through the tunnel to its mouth. The small wagons 
used for conveying the déblais from the advanced 
heading are, on reaching the enlargement, emptied 
into larger wagons, and these are drawn out of the 
tunnel by horses. The enlargement of the tunnel is 
effected in the ordinary way, by hand labour, no ma- 
chines being employed on this portion of the work. 
At the time of our visit in June last, there were 900 
men engaged on the tunnel at the Fourneaux end, 
these being divided into three gangs, so that there 
were 300 men at work in the tunnel at one time. 
Besides the above number of men actually at work in 
the tunnel, there were at Fourneaux about 150 men 
employed in the workshops, besides labourers, &c., 
who brought up the total number at that end to about 
1500. At Bardonnéche we believe that about the 
same number of hands are employed. In the advanced 
gallery the machinists work from six to eight hour 
shifts, and they are relieved by the men who char, 
the holes. These, again, are followed by the men who 
remove the déb/ais, and after these come a fresh gang 
of machinists. As the work done by the labourers 
and chargers is not so severe as that performed by the 
machinists, each gang works two “spells” successively. 
At present, as we have said, the enlargement of the 
tunnel is effected by hand labour only ; but it is doubt- 
ful whether, in working through hard rock at all events, 
machinery might not be yee cred employed. It 
must be borne in mind, however, that the use of 
boring machines for enlarging the tunnel would not 
expedite the work, as the rate of progress is prac- 
tically governed by that at which the advanced head- 
ing can be driven. 

The compressed air for the supply of the boring 
machines is led into the tunnel through two lines of 
pipes, these being carried along the sides of the com- 
pleted portion a few feet above the ground level, as 
will be seen in the view of the entrance of the tunnel, 
which we published on page 70 of our last number 
but one. ‘The pipes, which are of cast iron, are 7§ in. 
in diameter, ioe the faces of their flanges are turned, 
and have a groove formed in them, in which an india- 
rubber ring is placed. An excellent joint is thus 
made, and the loss from leakage is found to be ex- 
ceedingly small. Between the air- compressing 
machinery and the mouth of the tunnel the pipes are 
carried on stone pillars, expansion joints of simple 
construction being placed at interv: The loss of 
pressure caused by the passage of the air through the 
pipes appears, from experiments which have been tried 
at Bardoaneche, to be extremely small. On one occa- 
sion it was found that, after passing through 1624 
metres of the 7 in. pipe, and then through the smaller 

ipe communicating with the reservoir on the frame 
by which the boring machines are carried, the pressure 
was only reduced from 4.7 to 4.5 atmospheres, the loss 
of pressure being thus about 3lb. per square inch. 
The pipes were at the time of the experiments supply- 
ing to the machine about 64 cubic feet of compressed 
air per minute. 
Along the whole length of the tunnel, beneath the 
“ six-foot,” or space between the lines of rails there is 
formed a culvert, which serves to receive the drainage 





of the completed portion of the tunnel, the air, 
and water chs tos tend delat into the calvies ead 
are ied along it as far as it extends, which is 
nerally a short distance into the advanced heading. 
hey are then again brought above the level of the 
floor line and carried along the bottom of the sides of 
the heading to the machines. In the advanced head- 
ing beyond the point to which the culvert extends a 
shallow gully is formed in the centre of the floor 
between the lines of rails, this gully serving to con- 
duct the water into the culvert, and thus keeping the 
heading pretty dry. 

We must now say a few words concerning the 
ventilation of the tunnel. In the advanced gallery 
the air discharged from the boring machines when at 
work is sufficient to effect all necessary ventilation ; 
and during the time that the déblais is being removed 
an air jet left open effects the same end. In the 
tunnel itself, however, behind the advanced gallery 
other means of ventilation have to be adopted. At 
the Bardonnéche end, where the tunnel is almost 
horizontal, the matter is one of little difficulty ; but 
at the Fourneaux end, where it rises at an angle of 1 in 
45, thorough ventilation is less easily obtained. At 
the Bardonnéche end the plan has been adopted of 
dividing the tunnel horizontally by a slightly arched 
brattice formed of planks covered with soil well 
rammed down; the passage above this brattice 
forming an outcast shaft having a sectional area of 
about 75 square feet, which communicates by means 
of a flue of brickwork with a chimney placed on the 
mountain side about 200 ft. above the mouth of the 
tunnel. At the Fourneaux end the ventilation is 
effected by mechanical means, the air being exhausted 
through the culvert already mentioned by means of 
four aspirateurs, each 5 metres, or 16 ft. 5in. in dia- 
meter, with a stroke of 2 metres, or 6ft. 63 in. 
Each aspirateur consists of a bell like that of a gas- 
holder, which rises and falls in a kind of tank, alter- 
nately becoming filled, as it rises, with air drawn from 
the tunnel, and discharging it, as it falls, through 
suitable valves. The bell of each machine is raised 
and lowered by a rod connected with a piston working 
in a hydraulic cylinder placed above the aspirateur, 
this cylinder being supplied with water under a head 
of 60 metres, or about 200 ft. The water supply for 
working the aspirateurs is in summer obtained from a 
source on the hill side; but in winter, when this 
supply is cut off by frost, they are worked by com- 
pressed air, this being compressed to the necessary= 
pressure by an engine worked by the compressed air 
at the ordinary pressure used for the boring machines. 

The aspirateurs are situated in a building close to 
the mouth of the tunnél, and on the opposite side of 
the entrance to the latter is a flight of steps leading to 
some houses inhabited by the men, and to the club- 
rooms, &c. Not very far from this is the excavation 
in the hill side, from which all the sand employed in 
making the mortar and concrete is obtained, and 
close by is what was formerly the site of the powder 
magazine. We say formerly, for on the 8th of Octo- 
ber, 1866, a disastrous explosion of 13,000 kilo- 
grammes, or about 13 tons, of gunpowder took place, 
which caused the loss of reel lives, and of course 
entirely destroyed all vestiges of the magazine. Since 
this occurrence, the bulk of the powder has been 
stowed at a greater distance from the works. 

The construction of the Mont Cenis tunnel is now 
being carried on by a contract taken by MM. Som- 
meiller and Grattoni, who are pushing on the work 
with the greatest vigour, and are almost daily intro- 
ducing improvements in the system followed. To 
both of these gentlemen, and also to the engineers in 
charge, the greatest credit is due for the manner in 
which they have persevered with their task in the face 
of adverse criticism and prophesies that the work 
would be found impracticable ; and we feel sure that all 
engineers wish them every success in their undertaking. 
To M. Sommeiller, personally, also our own thanks 
are due for the courtesy with which he supplied us 
with information during our recent visit to Four- 
neaux. 

Besides the tunnel itself the line of railway between 
St. Michel and Susa will involve the carrying out of 
some other heavy works, and of these we may give 
an account at some future time. Meanwhile we may 
state that on the French side the line will have to be 
carried some distance up the valley of the Arc past the 
mouth of the tunnel, and will have to make several 
detours to gain the necessary elevation. The manner 
in which the line will enter the tunnel is not yet 
absolutely determined. One plan proposed is to con- 
struct short curved tunnels joining the main tunnel a 
little distance from the present entrances, whilst it has 





water, and also assists, at the Fourneaux end, in main- 
taining the ventilation. On reaching the inner end 


also been proposed to employ, at the Fourneaux end, 
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a large turntable, and to turn each train so as to 
bring it in a line with a tunel. From recent in- 
formation it appears not unlikely that this plan will 
be adopted at the French end, where it will be re- 
membered that space for an entering curve can only be 
obtained by the construction of an extensive embank- 
ment. 








RANSOME’S CONCRETE STONE IN 
INDIA. 

WE have several times pointed out in EnGInEERING 
the advantages which would attend the establishment 
in India of works for the manufactufe of Ransome’s 
patent concrete stone; and we are glad to learn by 
recent advices from Bombay that the government 
there have become convinced of these advantages, and 
have voted a sum for the establishment of such works 
in their presidency. The example thus set by the 
authorities at Bombay is an excellent one, and we 
trust that it will be followed extensively in other parts 
of India. Many districts of India are very badly 
provided with stone suitable for building purposes, 
and even where such stone does exist, the cost of 
working it into anything like an ornamental form is 
far greater than that of manufacturing and moulding 
Mr. Ransome’s stone would be. The plant required 
for making the concrete stone is very simple, and the 
materials required are few, and are, with the exception 
of the caustic soda for preparing the silicate of soda, 
and the crude-hydrochloric acid for the chloride of 
calcium, all obtainable on the spot in almost all partsfof 
India. The manufacture, too, is one in which native 
labour could be well employed, and there would be 
an undoubted demand for the products of the factories. 





PORTABLE ENGINES. 
To Tue Eprror or ENGINEERING. 

Srr,—I observe that in the letter you were good enough to 
insert in your last week’s issue, [ omitted to say anything 
whatever about the consumption of fuel. We hope to 
guarantee from 2 |b. to 31b. of coal per indicated horse power 
per hour, and that with only ordinary fuel, and no “jockey- 
ing” for portable engines, and perhaps less than 1 1b. for our 
double cylinder high and low pressure condensing engine, 
results none too good for the advanced period in science that 
engineers find themselves placed in. 

ew portable engines burn less than 6 |b. or 7 lb. of coal, 
take the fuel at the best in ordinary hands. 
I am, yours obediently, 
Lincoln, August 5, 1868. Stark GUTHRIE. 








Tue Inpo-Evropgsan TrieeRraru.—the first report of 
the Indo-European Telegraph Company, to be presented to- 
day, states that the necessary capital for establishing tele- 
er communication between England and India having 

een subscribed, the directors did not consider it desirable to 
allot for the present the whole of the first issue of 17,000 
shares, an issue of 16,646 being sufficient; and that, from 
information afforded, and the valuable local knowledge of 


the official directors of Russia and the North German Uon- | 9 d 


federation, modifications as to the line and the description, 
quantity, and form of stores for the construction of the tele- 
ph have been adopted, by means of which the cable in the 
lack Sea is shortened by 100 miles, and 150 miles.of land 
line substituted ; the difference in money being applied in 
giving additional strength and efficiency to other parts of 
the telegraph, so that an improved line is obtained without 
any increase in the total cost. Telegraph stores sufficient for 
450 miles of the line have already been inspected, tested, and 
shipped for Persia, and the directors add that they feel con- 
fident that the estimated cost of the telegraph will not be 
exceeded, and that the capability, power, and general ar- 
rangements of the line will be such as to meet fully all the 
requirements of the public, and supply the want now so 
greatly felt of an accurate and expeditious telegraphic com- 
munication with India. 

Tue Great Eastern Rattway.—The report of the 
Great Eastern Railway Company, to be presented to-day, 
seems likely to mark a turning point in the fortunes of that 
line. The nett revenue of the present half year has been 
451,4701., showing an increase of 58,5367. on that of the 
correspondin half of 1867, and, after meeting debenture 
interest, which amounts to 266,899/., enough remains to pay 
all preferences and leave a balance of 439/. The rolling 
stock and permanent way are stated to be in better condition 
than at the commencement of the half year, extra sums 
having been expended — them to make up for the great 
neglect into which they been previously allowed to fall. 

Tue East Lonpon Raruway.—The recent report of Mr. 
J. Hawkshaw and Mr. G. R. Stephenson, the engineers of 
this line, states that the 200 yards of covered way for com- 
pleting the southern approach to the Thames Tunnel is 
making rapid pro a large portion of the excavation 
having been opened, and several lengths of the permanent 
structure finished. The chief portions of the works arranged 
to be carried out under the agreement with the Surrey Com- 
mercial Docks Company, including the wharf wall and the 
siding for connecting docks with the railway, are nearly 
completed. The various junctions with the hton main 
line and branch lines will take but a short time to complete, 
all the engineering details having now been satisfactorily ar- 
ranged between the Brighton and Kast London companies. 
On the north side of the es between the Tunnel and the 


London Docks a working shaft has been sunk, pumping ap- 
tus erected, and other i 
is portion of the line wii 


tions made for connecting 
the Thames Tunnel. 


CONTINUOUS BRAKES. 
Durine the Leeds meeting of the Institution of 


Mechanical Engineers, a large number of the members | 5. 


visited the Lowmoor Ironworks, at the invitation of 
the proprietors. They ‘were conveyed, both ways, 
between Leeds and Lowmoor in a special train, con- 
sisting of four first-class carriages and a van, drawn 
by one of the fine new express engines of the Great 
Northern Railway Company, made by their locomo- 
tive superintendent, Mr. Patrick Stirling, at the com- 
pany’s works, Doncaster. Of these engines, which run 
with great steadifiess, as we had an opportunity of ob- 
serving carefully from the footplate and the buffer 
beam, we hope to have something further to say on a 
future occasion. . 

Three of the first-class carriages and the van were 
fitted -with the continuous brakes of Mr. Charles Fay, 
carriage superintendent of the Lancashire and York- 
shire Railway, upon which line these brakes have been 
in constant use for seven years. The London and 
North-Western Railway Company have purchased the 
patent for their entire system. The brakes are also in 
use on the Great Northern, North-Eastern, and West 
Midland lines. 

On the oceasion of the trip to Lowmoor the train, 
when going at from forty-five to fifty miles an hour, 
was pulled up within an exceedingly short distance, 
although the distance was not measured. Tiere were 
those, able railway engineers, who estimated the dis- 
tance at only 100 yards, and had the brakes been fitted 
to every wheel of the engine, tender, and train, this 
would not perhaps have been impossible. A speed of 
forty-five miles an hour is 66 ft. per second, a velocity 
which, were the train directed upwards, would lift it 
about 68 ft. high into the air. If the retarding force 
of the hrakes (which is measured merely by the slip- 
ping of the wheels on the rails), and. the ordinary 
additional resistances of all kinds to motion amount, 
together, to one-fourth of the entire weight under the 
control of the brakes—and this would be the case on a 
clean dry rail—then the train might be stopped in 
68 x 4=272 ft., or less than 91 Sa 

These brakes have been in use for seven years on 
the Oldham branch of the Lancashire and Yorkshire 
Railway, upona.train of four large carriages, each 
32 ft. long, and-making 48 journeys daily, the total 
distance amounting to about 700,000 miles. This 
branch has a gradient of 1 in 27, aud on this gradient 
the brakes have worked constantly without mishap, 
neither snapping the couplings nor causing jolting 
of the carriages when applied. Mr. Fairbairn some 
time ago made experiments with them with the fol- 
lowing results : 


Weight of engine... 24 tons 
TORGGE cca cee “eee ee 
Carriages... 3 


J. fe ‘sce oe SO 
1st experiment 31.80 miles per hour, pulled up in 121} yards 
2 D ” 33.96 ” ” ” ” 137 ” 
8rd 39 41.86 ” ” bed ” 192 ” 
A working model of these brakes may be seen at 
the office of Mr. Joseph Freeman, 98, Cannon-street, 


City, C.E. 








CavERSHAM Bripe@s.—The contract for the construction of 
Caversham bridge at Reading has been let to Messrs. Shaw, 
Head, and Co., for 59951., the work to be done including the 
construction and erection of the new bridge and the removal 
of the old one. The contractors differed widely in their 
estimates, the following being the various tenders sent in: 
Ainsley ron Company, Limited £13,400 


Fleet and Newey ... 10,560 
Horsley Iron Company ... «ss axe 9,850 
London Engineering Coasgiany ee ese 9,846 
Alliff and Borland gee des See 8,638 
Gunson and Co. ... dee oo 8,530 
Pease, Hutchison, and Co. oad dint 8,500 
Railway Plant and Iron Company _—... 8,500 
Cochrane, Grove, and Co. ‘an ag 7,870 
J. and J. Cliffe... eee 7,799 
R. Brotherhood ... ove ave 7,547 
Hussey a és Seal wn sii 7,500 
Butler and Pitts ... wee ane on 7,250 
De Bergue and Co. ce ose ove 7,250 
J. Dixon ... ial tad ohh hi vue 
Worcester Engine Com p ° . 

H. Lovell hg tbe mic ° ms 6,500 
Handyside ... eee vee ove ‘ 6,480 
Park Gate Company «. ess « 6,400 
Shaw, Head, and Co. _ ... ae a 5,995 accepted. 


Average one de £8,122. 
The new bridge is to be a lattice girder, carried on screw 
les 2ft. in diameter. The engineer to the work is Mr. 
ton. 

Discovery oF Senge ob Inetanp.—It et ae 
at Clones, in coun onag a petroleum it 
just been opened ~ offering indications quite as favour- 
able as those which led to the development of the enormous 
oleaginous wealth of Pennsylvania. 

. nay ow A Gwe 2 hs eager: Po ce se 

‘om: , Limi ve ly completed a pair of pum: 

ines for the waterworks at Broadstairs. From sea 


that 
has 





engines an unusually good duty is expected. 

















less salary than military officers, when holding same 
charges ; and that mili officers in every le draw more 
pay than they do, as will be seen from the ing Table: 
| tel ig | 
a ele 
i F ie! ¢| = A i 
AE: E as : 
Departmental Bel a 64/3 7 3g) 2 Z 
S (SMS Siela8 12 
24% esis a | z 
S| 5 iss) | 3 |8 
PAN aE 
Rs, /Rs.| Re, [Be Rs |Ra.| Ra. Rs. |Rs. 
Executive Enginee: | | 
Ist grade ... ...|1493)1250|1432)1240|1173| 974) 935| 825|900 
Salk vis Filens. wes 1143} 900}1082| 900)1040 874) 835) 725/750 
i ae .-. | 750] 932| 750) 890) 750) 735) 625 600 
Oh 251) 2S 993| 600} 785| 600! 740} 600| 635| 525.500 























Very heavy floods have been experienced in Bengal. 
Colonel Rundal telegraphed from Cuttack to the Lieutenant- 
Governor on the 22nd June: “ Heavy floods have occurred ; 
17 in. of rain in 17 days. Mahanuddy remained up for six 
days. As far as yet known, not much damage to embank- 
ments in Pooree districts, and none between Cuttack and 
oe but pag «2 below _ lace gs 6 ft. deep ; 

viest in Bramany an ports just 
received state much detection to Glee urnee, Both 
stored grain and cattle being swept away. ‘Trunk-road a 
good deal injured. All officers of this department busy in 


ascertaining exact state of affairs.” In Chittagong 56 in. 
of rain fell in 18 days, but the <cinagnel the country being 
good, not much harm has resulted. Midnapore measures 


of relief have been found necessary. All districts around 
a suffered more or ne nin 
e Mofussilite gives the following extraordinary 

calculation: “An ad consists of 6,273,640 square inches, so 
that one inch of rain falling on any day, gives 226,225 
gallons of water to every acre co by it, A gallon of 
water weighs 10Ib. One inch of rain per acre is consequently 
226,225 lb. avoirdupois weight. Now 22401b. make one ton ; 
consequently one inch of rain weighs very nearly 101 tons of 
water. For every hundredth of an inch, one ton of 
water must be calculated. Now as 76.72 inches of rain fell 
in Calcutta in 1867, we had 7,748 tons of water per acre 
during the time. Truly statistics are wonderful things.” 

ann) ati June 30, the Bhore ghaut railway line was 
— in sound and perfect condition. The new girder 

iaduct across the Mhow-ke-Mulla , was examined and 
effectually tested in the presence agent of the Great 
Indian Peninsula Railway, and other officers. Seven loco- 
motives in one train were run across several times, as well as 
backwards and forwards on the viaduct.’ This ponderous 
train—comprising an aggregate weight nearly twice that of 
the heaviest train ever allowed to travel on the ghaut incline 
—only produced a deflection of one inch and five-eighths. 
This result was regarded as highly persue | by all the 
professional men present; and when we consider that it is 
nineteen days short of a year since the fall of the masonry 
viaduct, the celerity with which this substantial work has 
beén carried out reflects great credit on all concerned. 


New Locomorives rok THE NortH Lonpow Rartway.— 
Mr. William Adams has just completed the construction, at 
the Bow Works, of the first of the new outside cylinder 
engines designed p beays for the North London line. About 
these locomotives are several points of novelty. a 
are outside cylinder engines with two pairs of coupled whee 
6 ft. 6 in. in diameter, and one of Mr. Adams’s four-wheeled 
bogies under the front end. The cylinders, which are 17 in. in 
diameter by 24 in. stroke, are but slightly inclined, the bogie 
wheels being spread to enable the cylinders to be kept low 
down. The met adopted for fixing the cylinders is new. 
The steam chests are passed through, and well fitted to, 
openings in the frames, and each steam chest lias on the upper 
and lower side, a shallow longitudinal rib, each rib being 
to fit a corresponding recess in a casting which extends from 
one steam chest to the other. The two castings—the one 








I 


above and the other below the steam chests—are flanged all 
round, and the small between their side flanges and 
the frame plates are filled in with slightly tapered wedge 


jieces. By this t it is that the two cylin- 

pel thr si yor yo maintained at waclosly the 
proper distance apart, it being impossible so long as the 
recesses in the castings and ribs on the steam chests are cor- 
rectly 
error 




















Aucusr 7; 1868.] 


+ 


ENGINEERING. 











MR. SILLAR’S SEWAGE SYSTEM. 
On page 16 of Sees veer 
ments conducted by the Tottenham Local 
with a view to ascertain the practical 
se peneenly wore ing sewage from the water 
holding it in suspension, to that 
Sapolinied to the ‘scighbonsing came. ‘Tho subsequent 
un to i ing streams. subsequen 
pm more extended re ie ob Leicester have substan- 
tiated the results at Tottenham, and ali the component 
parts of the material employed by Mr. Sillar as a precipitator 
are still kept secret, enough has been done to command the 
attention of engi and particularly of city and local 
boards, who, above all others, are specially interested i 
scheme which promises to convertthe sewage 
The compulsory acts which have of late been 
ring it obligatory to stop the pollution of 
streams by a constant, flow of sewage, will ensure 
some plan, if not Mr. Sillar’s, being devised which shall 
dispose of the’ question. Surface sewage irri- 
gation, although it has, under peculiar circumstances, and 
ial cases, been very successfully employed with a com- 
lete deodorisation of the solutaon employed, is not available 
or a majority of cases. The annual supply of sewage is 
constant and regular, the demand is of necessity irregular. 
The small proportion that the fertilising matter to the 
water containing it renders it n to saturate the 
und before it can absorb a sufficient quantity of manure ; 
Cecides, such a system is available only for low lying 
grounds. Mr. Sillar has: attempted, with apparent 
success, to precipitate the se from the water. in such a 
way that the latter can be puri to within 14.5 grains of 
organic matter, and the former converted into a mass 
which can be easily removed, and~dried for manure, 
in which state it has a value of 4/. per ton, against 
an onan te pom, “= mag ag of the diluted 
sewage. inventors * rge W. , chemist, 
is associated with Mr. Sillar) Sienioy Anak tad clay, 
and alum, together with three chemicals, the nature of which 
is at present kept secret, for their precipitating mixture. 
yp on grew ym showed that this “ A BC compound,” 
as it was , had the power of precipitating nearly all the 
manurial constituents of sewer water, the whole settling in a 
flacculent mass at the bottom of a vessel in the course of a 
few minutes. The water was left almost pure, and the resi- 
duum when dried required only simple treatment by an acid 
to render soluble certain of the constituents for the use of 
plants. Of course, until further a is made, and until 
the Rivers’ Commission authorise a publication of their own 
analysis, the inventors are responsible for these statements. 
The experiments at Leicester, which were commenced on 
the 30th of rt were on a much larger scale than the pre- 
— ones met ee oe trials a tank was filed 
with 5000 ions of ve! sewage, a quantity of the 
ABC compauelk in solution was ped i ana the water 
settled clear in twenty minutes, being so clarified and de- 
odorised as to be free from smell and nearly tasteless. A 
larger tank was gradually filled with 36,000 ms of se y 
admitted at the rate of about 1000 gallons per minute, 
solution ing in at the same time, and in twenty minutes 
after the tank was full the precipitation had been 
the water was clear. According to the inventor’s analysis 
the water retained only one-eighth of the organic or us 
impurities; and no less than 85 per cent. of the ammonia 
as all the phosphoric acid (the two most valuable consti- 
tuents) were removed from the sewage and fixed in the solid 
residuum. The 36,000 gallons of sewage yielded Scwt. of 
air-dried manure containing 20 per cent. des ic matter, 
2.37 per cent. of ammonia, 5.33 per cent. of phosphoric acid. 
Mr. Wigner valued it at 27. 3s. per ton; but it contained 
Saat of Gate bas bnan soertnentted lepandaige pueoan, loving 
C) nm now remov an 
the manure worth so much more. The cost of the ABC 
compound in this experiment is stated to have been only 
7s. 2d.; while the manurial product was valued at about 17s. 
In accordance with the request of the Rivers’ Commis- 
sioners, the mayor and corporation of Leicester placed their 
sewage works, reservoirs, and pumping engi at the dis- 
of the inventors. i of this, probably the 
very cleanest and best kept manufacturing city of 90,000 in- 
habitants, is discharged into the river Soar at the rate of more 
than four million gallons per diem, being lifted by two 
pumping-engines of 22 horse power each, at the Abbey-lane 
sewage cron tees a mile my oc of > — og a com- 
expended a great many thousan junds in carry- 
ay out Wicksteed’s milk of lime deodorising process ; 
finally handing over the present extensive buildings, 
machinery, outdoor drying vats, &., to the Leicester corpo- 
ration, who now use them. Milk of lime is mixed with the 
sewage, which is thus partially deodorised before flowing into 
the river, while the offensive black sediment, drawn from the 


beds of the settling tanks by horizontal screws and elevators, | N 


is drained and air-dried in embanked compartments, and 
—o (to a very limited extent) to farmers at ls. per 


In order to establish a fair comparison between Mr. Sillar’s 
system and the milk of lime deodorising process, one half of 
sewage plant was kept to its ordi work, and the 
other half was devoted to the trials of the new process, one 
of the engines and two of the great tanks being employed as 
usual, and the other engine and two tanks being placed at 
Mr. Sillar’s disposal. Each engine works two pumps, the 
large one delivering about 100,000 gallons of sewage per hour 
into a first or seating Sok, Se ee unas tie ammo 
time injecting into the sewage about 1 of the 
chemical H solstion, this cnaing the side of pe pi 
which leads from the sewage pump to the receiving oa. 
The agitation in the first or receiving tank causes a partial 
mixture: but a complete churning and intimate union are 
effected by the sewage passing through a number of small 


F into cells, in each of which revolves a stirrer, and 
ce 








divide the receiving tank; this was frequently breached 
the wash of the inflowing’ sewage, thus mixing 
the lime sewage with the other, and so vitiating 
eh ot Se eee Se Sees ee 
sufficient time lapsed.after a repair of the dam. The 
chambers which supplied, the bee 


i 


divided, so that one could be fed with milk of lime and 
the other with the solution, and, unfortunately, a 
+ Besides this, it was found 


pony oy aay some here, : Besi 
that the dry 7 granulated, ‘used in the compound (which 
was all mixed on the spot).contained some small gravel, and 
several times this got-into the pump valve 
action of the pump, stopping 
while the pumping of the sewage 
caused considerable delay, and from the latter cause the 
water was not supplied with i \ 
mixture, and uently was disc before it was 
properly freed from the sewage matter contained in it. 
manure is left as a black semi-fluid mud at the bottom 
of the tanks, and has to be removed by the worm-screw ani 
dredge-elevators, and its quantity i If it be 
true, as stated by the inventor, that of 189 grains of ingre- 
dients in each gallon of 7.5 grains go away in the 
clarified water, 121.5 pe, og a of sewage must 
either remain in the precipitated residuum, or be dissipated 
into the atmosphere. At Tottenham 40,000 —_ of 
sewage are reported to have yielded 8 cwt. of dried manure ; 
and at this rate the 4,000,000 gallons of Leieester sewage 
should give 40 tons of manure per day, worth (as we have 
valued above) about 4/. per ton. «return in manure of 
160/. per day for an ontlay of 177. 3s. in chemicals must leave 
a margin for huge profit, after paying any conceivable work- 
ing expenses, and the interest upon building and machinery 
necessary for conducting the process. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—There is not much change in 
prices or excitement in business in the local pig-iron market 
to report for the week. The cash price which prevailed 
a week ago was 9d., and from 52s. 10d. up to 53s. one 
month was given and Since then there has been a 
slight relaxation in prices. Yesterday, from 52s. 74d. to 52s. 
6d. cash, and 52s. 8d. and 52s. 9d., one month, were the 
wi and to-day there has been very little alteration. 
Thursday last several thousand tons were done at 53s. 
and 52s. 1ld. one month. No. 1 Coltness and No. 1 Gart- 
sherrie were —_ yesterday respectively at 57s. 6d. and 
56s. The following is the statement of the imports of 
Middlesbro’ pig iron into Grangemouth 





Tons. 

For week ending August 1, 1868 ... ow. 2,694 

” ” ow MiB ooo 621 

Increase ... om +t ade ee 2,078 

Total imports till August 1,1868 ... ... 60,640 

” ” » 98,1867 ... a. 24,585 

é Total increase for 1868... .. ss. 36,105 
Speaking of the pig-iron market for last month Messrs. 
Connal and Company’s circular says:—The market has been 


quiet, but firm throughout the month, the highest quotation 
being 53s. on the Ist, and the lowest 52s. 44d. on the 10th. 
The stock at the end of the month in Connal and Company’s 
yard was 220,272 tons, with warrants circulating for 212,900 
tons; and in the Canal Company’s yards 16,365 tons, with 
warrants for 14,960 tons. 

The Seu Lighthouse-—Laying of the Foundation 
Stowe.—On Thursday, the foundation stone of the lighthouse 
on Scurdyness, near Montrose, was laid with all due formality. 
A number of gentlemen left Montrose and proceeded to the 
Ness, where they were met by a number of the inhabitants 
of Ferryden, to witness the ceremony of laying the founda- 
tion stone of the tower. On arriving at the spot, Captain 
Watt, at the yo of Mr. Scott, the builder, proceeded 
formally to lay the stone. The lighthouse, when finished, 
will be a very handsome and su tial building. The 
entire height of the tower will be 100 ft., with an addition of 
74 ft. for the light. It is founded on the solid rock, the 
foundation being of stone, and ‘the rest of the building of 
brick. The diameter at the base is 23 ft. 2 in., and at the top 
ya neice 10in. In it there are two rooms near the top 

or stores, so that everything necessary for the ing of the 
light will be near at hand. . _e 

The Hamburg and Bremen Fleet.—The. owners of the 
Hamburg and Bremen mail steamers to New York are put 
to an annual expense of 50,0001. by their vessels touching at 
an English port. The strength of the fleet will this year 
amount to twenty vessels, and before long there will, be 
established not only a bi-weekly communication with New 
York, but a fortnightly communication with Baltimore and 
ew Orleans. The steamers have all been built by Messrs. 
Caird and Company, of Greenock, but they are officered and 
manned exclusively by Germans. The officers are skilful, 
and the men are capital sailors, and all are well cared for by 
the owners. When the fleet is completed it is — that 
it = carry to the United States nearly 250, persons 
annually. 

Trade in Greenock.—Ships have arrived in Greenock in 
such great numbers lately that the harbours are now well 
filled, and the ple employed about the quays are in the 
enjoyment of plenty of work. Trade rally in the town 
is brisk , and the projected erection of a great many new 
houses will keep things brisk in various departments 
aarti ache Shee a Rete eon fae 
working, or ly partially in ion, are about 
to recommence. The Albert harbour is just about to be taken 
over vo harbour trustees from - a ‘and the 
plans ying out Garvel Park, is to judicated upon’ 
the same authorities in the course of po aeoan gahy slg 
~— of 3007. being announced on account of the best, and 

007. on aecount of the sécond best plan. 
Vulcanised India-Rubber for Wheel Tyres.—The largest 


its proper.amount of. purifying | i 





evening. oy we of Mr. Harrison’s 

to make an inspection of. the harbour and docks, 
prepare bring up a report or scheme with a 
view to the improvement of the harbour. Yesterday morn- 
with Mr. Ower, the ur en- 

ing the harbour at low water, the 

ing it the more convenient for the 


P \ dalen Green and other points 


d | along the river. In the forenoon he met with several of the 


harbour trustees, when a lengthened conversation took place 
on the subject of the harbour and its improvement, especially 
with reference to the providing of a deep water entrance to 
Camperdown Dock. Mr. Harrison was engaged with Mr. 
Ower during the whole of the day, and he was to continne 
his investigations this morning at low water, after which he 
was to meet with the trustees in committee. He has been 
furnished with copies of all the reports that have from time 
to time been presented to the trustees on the improvement 
of the harbour, to which he will devote his attentidén, and 
after carefully considering the whole subject he will proceed 
to — his report. 





orth British Association of Gas Managers.—The annual 
general meeting of the bers of the North British Associa- 
tion of Gas was held on Wednesday last, in the 


hall of the School of Arts, Adam-square. Mr. John Reid, 
engineer, Edinburgh and Leith Gasworks, president of the 
association, occupied the chair, and by a brief address com- 
menced the proceedings of the meeting. Afterwards Mr. 
G. R. Hislop, Paisley, was appoin' president for the 
ensuing year; Mr. imster, Perth, vice-president ; Mr. 
William Mackenzie, Dunfermline, honorary secre and 
Several new members were then admitted; and 
Mr. James Robb, ree yy read a paper en- 
titled “ Notes on Meters, Wet, and Dry,” describing the 
effects of fréezing upon wet meters during severe frosts, and 
showing that glycerine, mixed in certain proportions with 
the water in the meter, prevented freezing, and that this re- 
sult could be secured without a renewal of the water being 
necessary. A committee was appointed to consider the in- 
vestigations Mr. Robb had made, and to conduct further in- 
quiries in reference to the subject. Mr. Hislop, Paisley, 
next read a r “On the Combustion and Lluminatin 
Power of Coal ;” and this was succeeded by a lecture 
from Dr. Stevenson Macadam on “Coal Gas—the chemical 
principle involved in the detection and removal of impuri- 
ties.” In the afternoon the members of the association and 
their friends, to the number of about fifty, dined in the Café 
Royal, Mr. Reid again presiding. After dinner the chairman 
roposed “Success to the North British Association of Gas 
.” The association had sprung from a small origin, 
and was the first of its kind which had existed. It was ori- 
ginated in 1862 by about twenty gentlemen from the counties 
of Perth, Forfar, and Fife. A similar association, which had 


treasurer. 


become much more important and more extensive, had since 


that time been formed in England, and had adopted almost 
verbatim the rules of their association. : 
Brickmaking in the Suburbs of Glasgow.—Owing to the 
excellent quality and abundant, quantity of sandstone for 
building purposes, Glasgow does not require to depend so 
exclusively — bricks as do many other towns, in England 
ially. t bricks, notwitstanding, are now made in 
enormous numbers for use in the district and for exportation. 
Just -now the acy yes demand is becoming very great, 
owing to the need for working-class dwelling houses conse- 
quent upon“the great clearance of old property being made 
by the City improvement scheme and the Glasgow Union 
ilway. In the clayfields of a of the suburbs the 
hand moulding process of bri ing has almost wholly 
disappeared and given Se to the process of making bricks 
by machinery, and during the present dry summer the 
manufacture has been going on with greatly increased 
energy. One of the machines in use will make about 20,000 
daily, which is equal to the work of four “tables” employed 
in hand moulding. This season’s make of bricks, exclusive 
of fire-brick, is expected to be about 50,000,000. 


Pieeorr’s ago prem eg ~P. Siepetepet 
fied a patent, in 1860, for connecting copper conductor 
and outer iron wires of a submarine cable at one end in such 
manner as to maintain a constant static charge in the cable, 
and thus, upon his representation, to prevent induction and 
its uent retardation of currents. Electricians do not 

with Mr. Piggott, and they believe his plan valueless. 
He latel sought, however, to obtain an order for the inspec- 
tion of the process of manufacture and mode of working the 
Anglo-American Company’s line. Vice-Chancellor Gifford, 
manatee, Oe s pee i == SL ahar tena 
application. Mr. Piggott’s patent was presumably in 
iene as his ith. van specification specified only a mode 
of making cables, while the peculiar connexion of the con- 
ductor and outer covering was first mentioned only in his 
subsequent complete 

Borer Testine.—But 











tion. 
a few years ago the locomotive 


trade | boilers of the Great Northern Railway were never tested by 


hydrostatic pressure. We believe that a distin loco- 
motive engineer, ed with another great line, declared, 
in 1862, that should his directors insist upon his his 


boilers by water pressure up to say 200 1b. wer inch, 

he would resign his appointment. Since . Patrick 

Stirling’s accession to the post of locomotive superintendent 

of the Great Northern all ‘new boilers are tested by the force 

pump = : about 2001b., the maximum working pressure 
ing 140]b. 
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THE ATLANTIC CABLE. 
To tus Eprror or EnGIvesRine. 


Srz,—The recent failure of the Atlantic cable of 1866 
naturally increases the anxiety felt y mer men and the 
public generally as to the causes of frequent sudden defects 
in submarine cables. I venture, therefore, to submit the 
following facts to your readers. 

So early as 1849 T found that when intense currents were 
sent in one direction by the best copper wire, it was gradually 
deteriorated in respect to tenacity, and, in fact, became so 
brittle as to be readily broken by the finger. After using 
copper wire of No. 10 gauge for some time, sending the 
current of 100 Grove’s ce ways through each wire in the 
same direction, I found that the negative terminal of 
the wire became all but destitute of tenacity. On examina- 
tion by the microscope, a crystalline appearance was pre- 
sented at the broken surface, indicating a complete molecular 
change in the condition of the metal. This seems to have 
escaped the attention of most experimentalists. I mentioned 
the subject to a in 1855, but he seemed only to have 
casually noticed the fact, but admitted that it had occurred 
to him. Some years I entered on extended experiments 

n connexion with cclantuin explosions by means of the 
voltaic current, and was frequently annoyed by the breaking 
of one of the wires ; on examining the fracture I observed, in 
all cases, the superficial crystalline structure just referred to. 
Acting on these views and facts, | strongly urged, on the 
electrician of the first Atlantic cable, the avoidance of send- 
ing intense currents through the conducting wire. My own 
opinion, gathered from careful observation, leads me to 
believe that, by frequent reversal of the current, in regard 
to direction, the molecular change is to a great extent pre- 
vented, or, at all events, lessened.. The subject is well worthy 
of the earnest attention of practical electricians, and, I 
trust, will, from its importance, excuse my trespassing on 
your valuable space. 

Iam, &., 
Jamzs WYLDE. 








TRADE SOCIETIES. 
To THe Epiror or ENGIngERInNe. 

Srz,—By kindly inserting the following circular, a copy of 
which has been sent to the various engineering firms in 
London, you will oblige, 

Yours respectfully, 
W. Atay, 
Amalgamated Society of Engineers, &c., 
General Office, 14, Stamford-street, 
London, Angust 8rd, 1868. 

To Messrs. ——,—The attention of the Executive Council 
of the above named Society has been directed to an anony- 
mous notice of a somewhat threatening character, which is 
said to have been addressed to some, if not all, of the engi- 
neering firms in London. As reported in the daily papers, it 
was as follows : 





“ July 15, 1868. 

“ Messrs. Bunnett and Co. (Limited). 

“* Gentlemen,—We have to inform you that a resolution 
has been passed condemning the system of piecework as most 
obnoxious to trades’ unions, and, after the ensuing month, 
should you attempt to deviate from the tenour of this intima- 
tion, you must bear the consequences.— Yours respectfully, 

“From THe Generat Secret CoMMITTER.” 

As such an announcement obtaining credence is calculated 
to engender feelings of mistrust and hostility, I am in- 
structed to say that, being in a position to know fully and 
completely the extent of qur trade organisations both in 
London and the whole of the country, there has not been any 
such resolution passed here or elsewhere; and that in con- 
nection with our societies there is no such body known as a 
* Secret Committee.” 

The title of “General Secret Committee” has evidently 
been assumed by some weak-minded individual or individuals 
who wish to gratify a mischievous disposition in attempting 
to pass off upon you and the workmen in your im a 
paltry and senseless hoax. This is taking the most charitable 
view of such conduct ; the only other light in which it can 
be viewed is that of a wrete incendiary. . But for the 
mischief it _— produce, it would have been passed by with 
contempt, and you would not have been troubled with this 
communication, which, under the circumstances, is consi- 
dered to be due as a matter of justice to the operative engineers 
and their employers. 

I am, yours respectfully, 
. ALLAN, 


General Secretary. 








BRescu-Loapine Smatt Arms.—The following table 
presents a view of the different systems upon which the 
armies of European States have been or are being provided 
with breech-loading rifles : 
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England | 0.577| 1.097 |Metallic Enfleld-Snider July, 1866. 
France ...| 0.432| 0.880|Paper Chassepot Ang., 1866 
France ..,| 0.699/ 1.584 |Metallic Converted 1867. 
Prussia ...| 0.617| 1.094|/Paper Needle-gun 1848, 
Austria ...) 0.546| 1.056 |Metallic Wantzel 1867. 
Italy ...| 0.691| 1.267 [Paper { Papembles the } April, 1867 
Polgiem... 0.432 | 0.880 |Metallic Albini April, 1867. 
Bs { id...) 0.495| ... |Metallic Snider 1867. 
Holland .| 0.699] |. |Metallic Snider 1867. 
Switzerind| 0.412 | 0,721 Metallic Amsler Milbanck 1866. 
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LOW WATER DETECTORS 
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ASHCROFT’s LOW WATER DETECTOR. 


WE give, above, engravings of two “low water detectors” 
for steam boilers, which are identical in principle, and differ 
but slightly in construction, the one of these—that made by 
Mr. John Ashcroft, of New York—having been largely used 
in America for some time past, and the other—Black’s, 
which is now being introduced in London by Mr. R. Rayner 
—being extensively applied on the Continent. Both are 
were in this country, Ashcroft’s patent being No. 2849 
or the year 1857 ; of the date of the patent for Black’s appa- 
ratus we are unaware. 

In Ashcroft’s apparatus a pipe is led. through the shell of 
the boiler down to a short distance below the proper water- 
line, and to the top, G, of this pipe there is jointed another 
pipe, which forms the stem of the instrument, and which 
communicates with the chambers C and E. At one side of 
the chamber, C, there is a union joint in which a disc, D, of 
fusible metal is fixed, this dise closing the opening, F, and, 
consequently, shutting off communication between the boi 
and the whistle, H. The opening in the side of the chamber, 
C, is also fitted with a valve, B, this valve having a prolonged 
—_ which prevents it from being closed whilst the disc is 
in place. 

e action of the apparatus is as follows:—After the 
boiler has been filled to the water line, the pressure, on steam 
being got up, forces the water up the pipe into the chamber, 
E. ere being no circulation through the instrument so 
long as the lower end of the pipe is submerged; the con- 
tained water remains at a comparatively low temperature, 
and the disc, D, is uninjured. So soon, however, as the 
water level falls below the end of the tube, steam displaces 
the water in the instrument, melts the disc, D, and sounds 
the alarm whistle, H. To replace a disc it is only necessary 
to close the valve, C, unscrew the = which holds the dise in 
its place, insert the new disc, and, when it has touched the 
end of the valve stem, screw in again the removed. 
When this is in contact with the dise the ve, B, can be 
opened gradually, the disc being made to follow it up by 
— up the piece which secures it. ple 

8 ap tus is, as we have said, identical in princi 
with Asherott’s, the only differences between the two instru- 
ments bei wey" aot Seetpation i nt Black’s aj 

ipe, 5, is fit with a sto 3 
x is placed. ie handle, 4 

lock so that the cock cannot 
of the superintendent or fore- 
whistle; ¢, is screwed on to the 
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BLACK’S SAFETY APPARATUS. 


top of the tube, and serves to hold the dise, d, in its place. 
Communicating with the main tube there is a spiral pipe, 
which is coiled around the whistle, ‘this pipe serving, like the 
chamber, E, in Ashcroft’s a) tus, as a receptacle for the 
com: air, whi otherwise prevent the perfect 
access of the steam to the fusible disc. 

Both of the instruments above described have been exten- 
sively applied, and as they are not only simple but have been 
found to answer their purpose ‘efficiently, they are well 
worthy the attention of those employing boiler power. 








Tae MerrororiraN Raruway.—The general manger, Mr. 
Fenton, states in his report that the number BS sem 
conveyed over the railway during the year was 
12,994,223, the traffic receipts being 128,4747. The increase 
over the corresponding half year of 1867 was 1,506,865 in 
passengers, and 14,0327. in receipts. In addition to the 
number of passengers conveyed over the line 732,166 local 
passengers had been carried over the Hammersmith and City 
and St. John’s-wood Railways. The working expenses dur- 
ing the half year showed a total increase over the correspond- 
ing half of 1867 of ee _ ie — ae 2 
was 14671. (being one-half o e ‘ormerly carri 
capital pr nce and in rates and taxes 87667. The other 
working expenses had been actually less during the past half 
year, although there had been so large an increase in the re- 
ceipts. The number of ngers conveyed over the 
railway in any one week since se the line was in 
Whitsuntide last, from Saturday of May to F — 4 
the 5th of June, both days inclusive, the total 600, 5 
The largest number in one day was 117,287, on Whit Mon- 
day last. The traffic of the Hammersmith and City Railway 
continues to satisfactorily, and the extension of the 
line to the way at Hammersmith is expected to be 
completed ey | autumn. The St. John’s-wood Rail- 
way was for traffic on the 13th of April last, and the 
trains have been worked over it with great = = or 
Metropolitan Company’s mileage proportion recei 
and fiom this line have been nearly to the amount re- 
ceived by this company in respect of the Hammersmith and 
Ci way immediately after its . The junction 
with the Midland Railway was on the 13th ult., and 
forty-two trains per day are now running between that line 
and Moorgate-street. The Midland oe are already 
carrying a considerable passenger traffic, are about to in; 
crease the number of their trains. 
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BREWING AND BREWERiES.—No. XIX. 
Borne tox Wort; Coppers anp BorLinc 
: Bacxs—( Continued). 

AT Messrs. Allsopp’s new cooperage at Burton-on- 
Trent there is an arrangement for heating water of 
which we give an engraving on the present page. This 
apparatus—which was constructed by the Butterley 

ron Company from the designs of Mr. Hamilton 


Woods, who was the engineer to Messrs. Allsopp’s at | 





the time of its erection—consists of five double-flued | 


Cornish boilers, each about 7 ft. in diameter by 28 ft. 


and projecti 


plates, curved downwards, give pro- 
tection om 


weather to the men engaged in firing, 





and tanks. The onl ob- 


head of water in the Pipes 
as we are aware, is, a 


jection to the plan, so far 


&c. The whole arrangement is neat, and is calculated | boiler fitted with circulating pipes in this way can 


to gi 
tank and boiler form an independent heating apparatus, 
the supply of hot water can be readily regulated ac- 
cording to the demand. 

At 


connected by circulating 


pipes with domed boilers 
heated by ordinary fires. T 


he backs are placed above 


long, set side by side, and connected by pipes with | the level of the mash-tuns, so that the liquor can be 


tanks above. There are five tanks, one to each boiler, | run from them direct into the latter, whilst the boilers | backs fixed at differe: 


ve a good supply of hot water, whilst, as each | only heat, simultaneously, tanks which are on the 


same level, and even if tanks on different levels were 
heated alternately, no difficulties would be apt to arise, 
and it would certainly be’ necessary to fit the boiler 


essrs. Salt’s brewery, at Burton, the liquor | with a safety valve, or with a stand pipe, to prevent 
for brewing is boiled in tanks or “backs,” which are | 


excess of pressure during the time one set of circu- 
lating pipes was being shut off and the other set 
opened. On the other hand, a-boiler worked as a 
steam boiler may supply steam to a number of boiling 

nt levels, and this is, in many in- 


and each is connected with its corresponding boiler ' are situated at the ground level, where the fuel can | stances, an advantage. 


Fic. tf. 
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by two hot-water pipes, as shown in the section. Each 
tank is also fitted with a delivery pipe, a waste steam 
ipe, and a manhole, through which latter access can 
obtained for cleaning out or repairs. The tanks 
are well lagged with felt, and are enclosed in a casing 
of panelled cast-iron plates, this casing being carried 
by a series of cast-iron columns, as shown. Each 
boiler receives its supply of cold water through two 
ipes, which are led down to the bottom of the boiler 
etween the flues, as will be seen from the section. 
The tanks are covered by a roof of corrugated iron, 
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WATER HEATING APPARATUS AT MESSRS. ALLSOPY’S NEW COOPERAGE, DESIGNED BY MR. HAMILTON WOODS, AND CONSTRUCTED BY THE BUTTERLEY 


be most. easily brought. to: them. There are two 
boilers and two tanks, and either boiler can be con- 
nected to either tank, it being the practice, when the 
liquor in one tank has become sufficiently heated, to 
connect both boilers with the other tank, and so on 
alternately. The whole arrangement is a very good 
and convenient one, and it is one which might be used 
with advantage in many instances. | The boilers are, of 
course, kept completely full of water, and, so long as 
the circulating pipes remain clear, they cannot be ex- 
posed to any greater pressure than that due to the 


STEAM HEATED WORT COPPER AT MESSRS. PHILLIPS AND WIGAN’S BREWERY, MORTLAKE, CONSTRUCTED BY 
MESSRS, E. AND W. PONTIFEX AND WOOD, ENGINEERS, LONDOV. 
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IRONWORKS CO. 


Steam-heated coppers or boiling backs may be 
divided into two classes, namely, those which are 
heated by steam externally applied, and those which 
are fitted with steam pipes immersed in the contained 
liquor or worts. Of the former class the annexed en- 
graving represents an éxcellent example, namely, a 
steam heated wort copper, 12 ft. in diameter, con- 
structed by Messrs. EF. and W. Pontifex and Wood, of 
the Farringdon Works, Shoe-lane, and erected by 
them at Messrs. Phillips and Wigan’s brewery, at 
Mortlake. In this copper the pan, which is 3 ft. 7} in. 
deep, 12ft. diameter inside, Y9 ft. 9 in. in diameter 
over the flanges, and which weighs 1 ton 18 cwt., is 
hammered up out of a single plate, and it is the largest 
piece of work of its kind which has ever been turned ~ 
out. In a material like copper, where the surfaces 
in contact do not rust up so as to form a tight joint, 
it is a _ great advantage to avoid the use of rivetted 
Seams as far as possible. This has led Messrs. Pontifex 
and Wood to pay particular attention to the production 
of pans of large size made from a single plate, as in 
the example we illustrate, and in this they have been 
very successful. At present the pan, of which we have 
just given the dimensions, is the st which has 

een made from a single plate, not only by them but 
by any firm; but we have no doubt that with the 
plant and highly skilled labour at their disposal they 
would turn vut even larger sizes should a demand arise 
for them. The upper part of the copper, at Messrs. 
Phillips and Wigan’s brewery, is 12 ft. in diameter in- 
side by 6 ft. high, and it is flanged over at the top and 
bottom. The copper is heated by the admission of 
steam between the pan and the casing below it, this 
casing being made of wrought iron $in. thick. The 
aoe a re of angle re sa oro around its 
upper edge, and the flanges of the pan and upper part 
oF the copper are clipped between this angle fren and 

a wrought-iron ring on which the nuts of the joint 
bolts bear. By this arrangement the soft copper 
fl of the pan and upper part of the —— 
held between the stiff angle iron and wrought-iron 
ring, and a thoroughly good and reliable joint can thus 
be made. Steam is admitted to the casing through a 
pipe furnished with a screw-down valve, shown on the 

eft of our engraving, and the condensed steam is led 
away by a small pipe’fitted with a steam trap. The 
worts are drawn ate through a large pipe, fitted with a 
sluice cock, which is led from the bottom of the pan 
through the casing, as shown. The — can be 
worked with steam up toa pressure of 30 Ib; 
Messrs. E. and W. Pontifex and Wood have now 
made a number of steam-heated wort coppers of the 
class above described, and they have heen found to 
give. excellent results in working. They are very 
cleanly, and, by admitting a greater or less supply of 
steam, the boiling can be kept completely under control. 
They have, moreover, the advantage over coppers 
heated by coiled pipes, that the interior is perfectly 





clear for ——e- : 
Of boiling backs heated by coils of steam pipes there 
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are numerous varieties. They are made sometimes of 
wrought iron, sometimes of cast iron, and very fre- 
quently of wood ; and they are sometimes rectangular, 
sometimes cylindrical, and sometimes of other forms. 
Indeed, it is one of the great advantages of steam- 
heated boiling backs that they can be made in any 
form, and placed in almost any situation that may be 
most convenient, whilst, being made of wood or iron, 
their first cost is of course less than that of “coppers” 
properly so called. In some breweries “backs” or 
aa heated by coiled steam pipes are used for boil- 
ing both the liquor and worts, whilst in some esta- 
blishments they are employed for boiling liquor, 
and in others for worts only. Thus, at Messrs. 
Hoare’s brewery the liquor is all boiled in wooden 
backs heated by steam pipes, and the boiling of the 
worts is performed in domed coppers of the ordinary 
kind; whilst at Messrs. Whitbread’s this arrangement 
is directly reversed, the liquor being boiled in coppers, 
and the worts in backs heated by steam. At Messrs. 
Mann, Crossman, and Paulin’s the boiling of the worts 
is performed partly in an ordinary copper containing 
300 barrels, and partly in an iron boiling back con- 
taining 280 barrels, and heated by steam, the two 
methods of boiling being used for different patens 
of the same “length.” At the same establishment 
the liquor is all boiled in backs heated by steam pipes. 

At Mesers. Miller’s brewery at St. Petersburg, 
there is a steam-heated boiling back, or, as it is called, 
a brewing tun, for each pair of mash-tuns. These 
boiling backs are wooden vessels, similar in form to 
the mash-tuns, as will be seen from the engravings 
which we published on pages 86 and 87 of the present, 
and page 588 of our last, volume. The boiling back 
is placed below the level of the mash-tuns, and the 
wort is run direct into it from the latter through the 
pipe f. The on are placed in a conical pumaies 
sheet iron vessel, which is suspended in the boiling 
back, as shown in the engraving of page 588 of our 
last volume, this arrangement enabling them to be 
lifted out when they are done with, and thus render- 
ing it unnecessary to pass the wort through a strainer 
on its way to the covlers. The steam pipe is disposed 
in a conical coil, as shown in the sections, the fresh 
steam being admitted at the upper end of the coil, and 
the lower end being connected with a small pipe which 
leads off the water resulting from condensation. At 
the bottom of the tun are two valves, one for the dis- 
charge of the boiled wort into the spout, », which 
conducts it to the coolers; and the other for the dis- 
charge into the trap, ¢, of the water used in washing 
out the tun. The two valves just mentioned are disc 
valves, and they are opened and closed by levers 
attached to their spindles, as shown in the engraving 
on page 588 of our last volume, the ends of these 
levers being connected to rods provided with screws 
and hand wheels. The trap, i, communicates through 
the pipe, 4, with a drain for receiving waste water, 
which runs the whole length of the brewery. 

The steam pipes for boiling backs are sometimes 
made of tinned copper and sometimes of iron, the use 
of the pipes of the former kind being generally con- 
fined to wooden boiling backs. The pipe through 
which the supply of steam is admitted should always 
be coupled to the highest point of the coil, and care 
should be taken to provide efficient means for removing 
the water arising from condensation of the steam, as 
the pipes when filled with this water are of course in- 
effective. When the back is employed for boiling 
liquor only, the lower end of the cod may be left open, 
and the water arising from the condensation of the 
steam will thus be mixed with that in the back. We 
know a very successful brewer who turns the exhaust 
steam from the high-pressure engine by which his 
brewery is worked into his liquor boiling back in this 
way, and thereby effects a saving of fuel. In all cases, 
however, when a coil of pipes in a boiling back is 
allowed to terminate in an open end immersed in the 
liquor, the pipe by which the steam is admitted should 
be led up a few feet above the level of the liquor in 
the back, and this rising portion should be fitted with 
an air valve opening inwards and kept closed under 
ordinary circumstances by a light spring. The object 
of this arrangement is to prevent the water contained 
in the boiling back from being drawn up through the 
steam pipes in the event of a vacuum being accidentally 
formed in the latter. 

When the back is used for boiling worts as well as 
liquor, an open-ended coil, of course, cannot be em- 

loyed, and under such circumstances other means 
ave to be adopted to get rid of the water arising 
from condensation. If the boiling back is, as it always 
should be, above the level of the boiler by which it is 
supplied with steam, the best plan is to lead a return 





pipe back from the lower end of the coil to the boiler, 
taking care to connect it to the latter below the water 
line. By this arrangement the pipes forming the coil 
will be kept completely filled with steam, the water 
as it is formed running back at once to the boiler. 
Another advantage is that the boiler is supplied with 
boiling hot water; and if the boiler is used for sup- 
plying steam to such coils only, it is merely necessary 
to force into it sufficient fresh water to make up losses 
from leakage. If, from the boiler being at a higher 
level than the coils which it supplies with steam, the 
above plan cannot be adopted, the condensed steam 
must be got ri@ of by a steam trap, or a small pipe 
may be connected with the end of the coil, and a slight 
leakage of steam be allowed to constantly take place 
through this. This escape pipe should, of course, be 
provided with a cock; and with a little care the open- 
ing can be readily adjusted, so that whilst the coil is 
kept clear of water, the leakage of steam is very 
small, 

For wooden boiling backs—where space will permit 
—the circular form is undoubtedly the best, as 
circular backs can not only be made more thoroughly 
tight, but can also be more readily cleaned than 
rectangular ones. When the backs are made of iron, 
on the other hand, the rectangular form is generally 
the most convenient, as the joints can be more simply 
made. As in the case of iron mash-tuns, either 
planed or rust joints may be-used, but the former are 
undoubtedly the best. In the case of the cast-iron 
boiling backs the sections of which they are composed, 
should be well fitted together so as to leave a good 
even surface inside without recesses or inequalities, 
in which dirt can lodge ; and it is a good plan to form 
the backs with rounded corners to facilitate cleaning. 

For the same purpose the coils may be ad- 
vantageously fitted, so as to be readily removable, 
leaving the whole of the interior of the back clear. 

All iron boiling backs should be protected from loss 
of heat by radiation by being cleaded, both on the sides 
and bottom, with felt and wood, or with some other 
non-conducting substance. In the case of wooden 
backs this protection is scarcely needed, as the wood 
itself is but a bad conductor; but in some cases, as 
for instance where fuel is dear, it may be advisable to 
protect even wooden backs by a non-conducting coat- 
ing. 

In all coppers or boiling apparatus, whether heated 
by steam or, by an ordinary, fire, all.the cocks and 
valves should, be-conveniently arranged, and the handle 
of edth should be distinctly marked, so that no mistake 
may occur.’ Thus, in the case of a copper provided 
with a pan, one valve would be marked “ pan to 
copper,” another “wort to pan,” another “liquor to 
pan,” another. “copper to hopback,” and so on. In 
particular, any cock or valve for the discharge of the 
contents of the copper to waste should be so marked 
that it ean be seen ata glance whether it is open or 
shut, and, where practicable, it is advisable that all 
“‘ wastes” should be placed so that the liquid which is 
being discharged through them can be readily seen. 
Of the different kinds of valves adapted for use in 
breweries, we shall speak in a future article. 








CALCUTTA. 

Ar a recent ordinary meeting of the justices of the 
poate for the town of Calcutta, held on 11th June 
ast, the question of bridging the Hooghty ‘was’ first 
discussed. The chairman stated that the thing to be 
considered was not whether a bridge was desirable, 
but whether or not it was feasible. The chief diffi- 
culty was, that if a road bridge were constructed, the 
traffic would be so immense that it could not be opened 
in the centre without great inconvenience to the public ; 
and if a bridge were built that did not open in the 
centre, the whole of the valuable docks to the north 


of the bridge would be’ rendered worthless, and the |: 


traffic of steamers and up-country boats’ would be 
obstructed. Mr J. B. Roberts, however, thought 
that there should be a bridge across the, river at 
Armenian Ghaut, and that it should be a double bridge, 
one for ordinary traffic, and one for the railway. With 
regard to stopping the shipping of the port, Mr. 
Roberts stated that there were only about ten Arab 
ships, and one or two English ships with broken 
backs, that ever lay above the Armenian Ghaut ; 
and as for the docks, he thought the land there 
would become so very valuable to the railway com- 
pauy, that it might be worth while to afford to 
throw away the value of the docks in order to 
hold possession of the land. An objection, however, 
might be lodged against the bridge, that it would tend 
to depreciate the value of property in Calcutta, as 








many people would Syren living in Howrali to Cal. 


eutta. He repeated that Calcutta would never be a 
city worthy of the name until it was extended further 
to the west. It was now choked, and crammed up 
with narrow lanes and gullies, huts, and other 
abominations, and the railway would open a new 
outlet for their overflowing population. The subject 
was then dropped, and its further consideration was 
deferred to a special meeting. We may, however, 
here remark that with all due deference to Mr. 
Roberts’s opinion in favour of a bridge, that gentle- 
man appears to have omitted to take into consideration 
the probability of Calcutta being one day provided 
with wet docks. Should these ever be constructed, 
they must be situated at some point north of the city, 
for sanitary and other reasons, and in that case a 
bridge would be most scriously detrimental to the free 
passage of the river by vessels wishing to reach the 
docks. The dangers of the cyclone wave, too, must 
not be forgotten in considering the desirability or 
otherwise of erecting a bridge across the Hooghly. 

It has been resolved to grant the concession de- 
manded by the, proposed Salt Water Lake Com- 
pany, on the conditions that the company should 
pay the total expenses incurred upon the conceded 
portion of the Salt. Water Lake. up to the date of 
transfer ; that the grant should be brought into culti- 
vation within a specified time, and that the concession 
should be limited to a period of fifty years. We 
should be truly glad to learn that at last some proba- 
bility existed of Calcutta becoming freed from the 
nuisance of this large and unhealthy neighbour, which 
has so long hung upon its skirts; for there appears 
no reason why it should not be reclaimed and converted 
from an unprofitable waste into a richly cultivated 
plain. The only thing required in order to accom- 
plish this is money, and it is not even yet certain that 
it will be forthcoming. Of course the Salt Water 
Lake Company, following precedent, desire to receive 
a Government guarantee on the necessary capital, but 
this it is not likely will be conceded. 

Among the various subjects considered by the Com- 
mittee of the Bengal Chamber of Commerce during 
the half year ending the 30th April last, the time- 
honoured one of the river Trust. was accorded the 
most prominent place. The chairman, in his address, 
stated that he felt sure the committee would regard 
with satisfaction the measures which were now being 
taken with the view of affording greater facility in the 
unloading and shipping of goodspof which Calcutta 
stood in such need. It was trag*that the present 
scheme was a little one, but if Was something, and 
there was a prospect that, by next’ year, it would be 
possible to load and unload shipsywith some of the 
conveniences which were enjoyed by every other 
civilised community. The Committte of the Chamber 
addressed the Governnientof Bengal on the 10th 
March last, giving their opinion” on the suggestion 
contained in a letter from the Government of India 
to the Public Works Department ofthe Government 
of Bengal. At present it Seeméd as if but little 
further action were being tiken-h this most im- 
portant subject, as if the Govérnment, having 
sanctioned the expenditure of five lacs for the con- 
struction of four piers, wished to postpone the time 
when they should expend any fu sum upon the 
improvement of the port, - While ailllions were being 
spent on public works all over the’ country, he was 
surprised at the lethargy of the Govérnment with re- 
gard to works of improvement which were necessary 
at their very doors, as he might ‘say, and which would 
not only benefit Calcutta, but indirectly the whole of 
Bengal. Works which ities for shipping and 
unloading goods ought, tlie chairman thought, to be 
classed as reprodwefivé works, and they wowld ve 
possibly be fowndfeproductive to an lated muc 
greater than"was getiérally estimated. : 

Tiere is little doubt now that without the expendi- 
tuté" df large sums upén works for the protection of 
the foreshore of Canning town, the river Mautlah can 
never prove an auxiliary port to Calcutta, such as it 
was originally intended to be. The scheme was never 
really fostered by Government ; and in the absence of 
any support from the local authorities, it never could 
be expected that the enterprise would succeed. The 
vested interests at Calcutta have, indeed, proved too 
pores for the auxiliary scheme ; and, although it 

ids fair to succeed at first onset, the expectations 
raised have never been realised. It is, therefore, now 
a matter of first importance that everything which can 
be done to improve the port of Calcutta should re- 
ceive support and encouragement; for it is only by 
affording imcreased facilities that the trade of any port 
can be promoted and encouraged. 
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RECENT PATENTS. 


Tue following specifications of completed patents 
are all ‘dated within the year 1867; and that year 
should be given in ordering them, at the annexed 
rices, from the Great Seal “Patent Office, Chancery- 


e. 

(No. 3030, 1s. 2d.) Henri Adrien Bonneville, of 
38, Porchester-terrace, Bayswater, patents, as the 
agent of Joseph Auguste Puginier, of Lyons, an ar- 
rangement of paper. bag making machinery, which it 
would require the aid of drawings to describe. 

(No. 3031, 10d.) William Edmond de Bourran, 
of 8, Rue Hustin, Bordeaux, patents an evaporator 
for concentrating saccharine fluids. This evaporator 
consists of a couple of circular vessels connected by a 
number of steam tubes, the whole forming a kind of 
cage, which is partially immersed in the,iiquid to be 
evaporated, and which is capable of revolving upon a 
horizontal axle, so that the steam tubes may be 
alternately dipped into, and lifted out of, the liquid. 
Steam is admitted to the apparatus through one of the 
trunnions, and provision is made for removing the 
water arising from condensation. 

(No. 3032, 4d.) ‘John Young, of Aspull, patents 
methods, of crushing, washing, and drying cannel coal 
- slack, and combining it with hydrocarbon for the 
manufacture of illuminating gas and coke, and also 
modes of making slack, when so treated, into blocks 
by compression. 7 

(No. 3034, 1s. 4d.) Alfred James Waterlow, Walter 
Blandford Waterlow, and Sidney Hedley Waterlow, of 
Carpenter’s-hall, London-wall, patent arrangements of 
machines for printing rapidly from steel or copper 
peat or from lithographic stones. We could not 

riefly describe the points claimed without reference 
to drawings. 

(No. 3035, 8d.) John Glover, of 46 Seckforde- 
street, patents the use of firebars having perforated 
and blank spaces alternating in the direction of their 
length; and also the employment at the sides of fire- 
grates, of firebars having ribs on their upper sides, 
these ribs being so formed as to prevent the fuel from 
resting against the sides of the furnace. 

(No. 3036, 8d.) Michael Henry, of 68, Fleet-street, 
yatents as the agent of Henry Giffard, of 33, Bou- 
evard St. Martin, Paris, arrangements for working 
“captive” balloons. 

(No. 3038, 8d.) William Potts, of Handsworth, 
patents arrangements for making moulds for cast 
metal screws. According to these plans the moulds 
are first made cylindrical, and either with or without 
heads, and are then completed by screwing a pattern 
screw through them. 

(No. 304], 8d.) William Robert Lake, of 8, South- 
ampton - buildings, patents, as the agent of David 
McColley Weston, of Boston, U.S., arrangements of 
centrifugal drying machines. According to these plans 
the revolving cage of the machines is slung by a shaft, 
having bearings so constructed as to allow a certain 
amount of lateral motion to take place, and at the 
same time to tend to steady the shaft. The cage is 
also provided at the bottom with a valve which covers 
an opening through which the contents of the cage 
can be discharged. 

= 3042, ls. 4d.) Edward Brown Wilson, of 
Bolton, patents improvements in his well-known fur- 
naces, which it would require the aid of drawings to 
describe clearly. 

(No. 3049, 1s. 4d.) William Peacock Savage, of 
Hilgay, near Downham, patents various arrangements 
of machinery for excavating, removing, and depositing 
soil. In one form of machine included in the patent, 
the excavation is performed by chains of buckets placed 
at one side outside the line of the travelling wheels, 
the machine being traversed backwards and forwards 
with its side towards the face of the work. 

(No. 3050, 1s. 8d.) Loftus Perkins, of 6, Seaford- 
street, patents arrangements for working the valves of 
engines: or meters, which it would be impossible to 
describe briefly without the aid of drawings. We 
my potens illustrate some of these plans shortly. 

(No. 3051, 4d.) George Davies, of 1, Serle-street, 
Lincoln’s Inn, patents, as the agent of Josiah Johnson 
Allen, of Philadelphia, U.S., the application to steam 
boilers of hydrocarbons for removing incrustation or 
preventing its formation. The hydrocarbon, which 
may be ordinary crude petroleum, is to be applied as 
follows: After the water has been blown off from the 
boiler and the latter has become comparatively cool, a 
quantity of crude petroleum, or other hydrooarbon, is 
to.be poured in through any available opening. The 
oil having beeome spread over the bottom of the 
boiler, water is introduced through the usual feed 
opening, when, as the water flows in, the oil will rise 


with it, and will thus be brought in contact with the 
entire surface of the boiler up to the usual water level. 
Steam can then be raised as usual, and it is stated by 
the patentee that within a short time after the appli- 
cation of the oil has been made it will be found that 
any incrustation previously existing in the boiler will 
have become loosened. ‘ 

(No. 3054, 8d.) John Maddocks, of Manchester, 
patents a simple method of securing the nuts of fish- 
bolts. According to this plan the nuts are prevented 
from turning by a metallic plate, one edge of which is 
in contact with one side of each of the nuts, except 
the one by which the plate is held, this latter nut 
being itself secured by one end of the plate being bent 
over, so as to rest against one of its sides. 

(No. 3055, 1s. 4d.) Joseph Beverley Fenby, of Bir- 
mingham, patents the balanced slide valve for hydraulic 
presses which we illustrated and described on page 485 
of our fourth volume. 

(No. 3056, 10d.) Thomas Edward Symonds, of 
Adam-street, Adelphi, patents methods of constructing 
the trunks or tubes for the screw shafts of twin-screw 
vessels with single keels. Captain Symonds connects 
each trunk with the vessel by a web plate or lattice- 


of the ship, and he also provides the outer end of each 
trunk with a metal cap which retains the planking or 
sheathing in place and closes the space between the 
boss of the propeller and the bearing. 

(No. 3061, 8d.) Christopher Jobson, of Newcastle- 
on-T'yne, and John Jobson, of Poplar, patent forms of 
screw-propellers in which the length of the boss is 
greater than usual, the blades being fixed on different 
parts of its length and circumference in such a manner 
that each forms a separate propeller with a single blade. 
The object of the arrangement is stated to be to enable 
each blade in succession to act upon an unbroken 
body of water. 

(No. 3063, 6d.) William Hall, of Ashton-under- 
Lyne, and John Wren and James Brandon, of Man- 
chester, patent making toothed wheels which have to 
be formed in halves, for convenience in placing on 
their shafts, as follows: the wheel is cast in one 


in thickness in the line of the slots. When the wheel | 
has been finished in the lathe it is broken into two | 
eee by driving a tapered wedge into the hole in the | 
boss, the fracture taking place in the line of the slots 
where the wheel is weakest. The two halves when | 
placed on the shaft are bolted together, the rough pro- 
jections of the fractured portions serving as fitting 
pieces. 

(No. 3066, 2s.) James Tennant Caird, and Stewart 
Robinson, of Renfrew, patent arrangements of differ- 
ential gearing as applied to stearing gear, capstans, &c., 
which we could not describe without the aid of 
drawings. 

(No. 3070, 1s. 8d.) Isaiah Kendrick, of Walworth, 
patents various methods of applying water tubes or 
spaces to steam boilers, which it would require draw- 
ings to explain clearly. 


frame placed at an angle of 45° with the vertical plane | P 


also the application, to the inner ends of the bolts, of 
zine washers for the purpose of establishing a galvanic 
connexion of the iron work inside the vessel with the 
zinc sheathing. 

: (N o. 3112, 8d.) Thomas Wingate, junior, of White- 
inch, patents making anchors without stocks, but with 
three or more movable arms jointed to the shank so 
as to obtain holding power in whatever way the 
anchor may fall. 

(No. 3119, 2s. 2d.) Alexander Melville Clark, of 
53, Chancery-lane, patents as the agent of Désiré 
Carfait Lefévre and Louis Phillippe Dorré, of 29, 
Boulevart St. Martin, Paris, a somewhat complicated 
arrangement of railway brake, which it would require 
the aid of drawings to describe. 








MUSICAL NOTES AND BRIDGE STRAINS. 
To THe Epiror oF ENGINEERING. 

Srr,—I have noticed in your columns a letter signed 
“G. P.C.,” concerning my experimental method of deter- 
mining strains, and as it touches upon the practical value of 
the experiments, I will ask leave to trespass on your space in 
answer to the somewhat abrupt assertions contained in it. 

Your correspondent’s remarks are to the effect that the 
roblem, which in the main I profess to have solved, is in 
itself indeterminate, in other words, that owing to unavoid- 
able irregularities of workmanship, the strains received on 
the different parts of a structure would never obey any 
constant laws, such as those which I deduced from my ex- 
periments, and your correspondent would infer that, practi- 
cally, my trouble has been thrown away. Now as irregu- 
larities of workmanship do undoubtedly exist, I should like 
to point out to what extent they affect the question, and will 
reeur to the instance of the bowstring bridge. 

Suppose a bridge of that nature in course of erection ; when 
the road girders are secured it would be time to cotter up the 
ties to the lengths which they are intended to have perma- 
nently before aati further weight on the bridge. In doing 
this the ties would be more or less irregularly tightened up, 
and so far the problem is indeterminate, and so far the strains 
on the ties would be guided by “‘ the indeterminable caprice 
of workmanship ;” but the strains received thus far are a 
very small part of the whole strain that will come upon them 
afterwards, and all the rest of the strain which they receive is 
absolutely and entirely determinable, and is the part that I 





piece with slots extending through it from its boss | 
to near its circumference, its boss being also reduced | 





(No. 3072, 4d.) Alexander Chaplin, of Chelsea, 
patents the arrangement of apparatus for distilling sea | 
water, which we illustrated and described on page 289 | 
of our last volume. 

(No. 5076, 6d.) John Sturgeon, of Bolton-le- | 
Moors, patents a coal mining machine adapted for 
cutting “nicks” of an arched form at the ends of | 
under cut blocks of coal. Various details of con- | 
struction and arrangement are claimed in this patent. 

(No. 3090, 8d.) Alexander Melville Clark, of 53, 
Chancery-lane, patents, as the agent of William C. 
Stiles, 9, Nevada City, U.S., a fearful and wonderful 
machine for “ producing motive power.” The inven- 
tion consists of a series of hydraulic bellows arranged 
around the perimeter of a vertical wheel and operated 
by means of cams on the spindle on which the wheel 
runs so as to force the water from one bellows into 
another at certain points of the wheel’s,revolution. It 
is stated that “ the weight of the water thus transferred 
from one point of the perimeter to another rotates the 
wheel and furnishes the motive power’! Why are 
such ridiculous patents granted P 

(No. 3094, 4d.) Charles Riley, of Whetstone, near 
Leicester, patents the application to tubular boilers 
of the perforated fire clay slabs which we noticed 
in our last number but one, in the course of our 
account of the show of the Royal Agricultural Society 
at Leicester. 

(No. 3095, 4d.) William Day, of Westwood Park, 
Forest Hill, patents the application to composite ships 
with iron fastenings of a sheathing of zinc or other 
electro-positive metal so fixed as to be brought into 








contact with the heads of the bolts or fastenings ;. and 


have determined in my investigation. All that is necessary 
in cottering up the ties is to draw them all into tension; this 
is their natural condition, due to an uniformly distributed 
load, and will be easily secured; and if this condition be 
secured it may safely be affirmed that the indeterminate part 
of the strain is quite insignificant. Let it be remarked that 
the weight required on the bridge at the time of cottering up 
is the least possible ; it may be only that of the string, or, as 
will usually be the case, it may be that also of the cross 
girders of the roadway, but it certainly need not be more; 
and if the cotters are then driven till all the bars are in 


| tension, the engineer might safely apply the formule deduced 


from my experiments with a certainty that the indeterminate 
part of the strain is of very little account. 

Ido not think that your correspondent is correct in his 
opinions concerning the determinate nature of problems. It 
is true that if substances be considered rigid and unyielding, 
many problems would be indeterminate which are anything 
but so in reality ; we have, however, no rigid substances, and in 
practice materials, by their yielding under strain, according 
to a fixed law do bring the various parts of a structure into 
a determinate condition of strain which would never have 
existed if everything had remained rigid ; if, therefore, the 
strains on complicated arrangements of ironwork are to be 
reduced to calculation, this can only fairly be done as a pro- 
blem of elasticity, and it is this that makes them so difficult, 
but it does nof render them indeterminate. Take, for in- 
stance, your correspondont’s question, “ What of having to 
resolye a stress into three directions?” ‘This is both theo- 
retically and practically a determinate problem, which I have 
long since investigated experimentally, not only for three, but 
for many directions simultaneously; but it is of course due 
to the laste yielding of the material that it is so. 

I am, Sir, yours truly, 
w. 


15, Park-street, Westminster. Arry. 








Tue Forzten Coat anp Iron Trapes.—The exports of 
coal from Belgium in the first five months of this year 
amounted to 1,402,629 tons, as compared with 1,332,340 
tons in the corresponding period of 1867, and 1,572,250 tons 
in the corresponding ame of 1866. The exports of coke 
from Belgium declined, on the contrary, to some extent this 
year. The imports of coal into Belgium in the first five 
months of this year were 116,952 tons, as compared with 
171,079 tons in the corresponding period of 1867, and 40,896 
tons in the corresponding period ot 1866. The state of the 
Belgian coal trade has not experienced much change: at the 
same time it is less unfavourable in the Liege and the 
Charleroi basins than in the Couchantde Mons. The export 
of rails from Belgium in the first five months of this year 
were 27,596 tons, as compared with 43,930 tons in the corre- 
sponding period of 1867, and 25,546 tons in the corresponding 
period of 1866. M. Gilleaux has obtained a contract in 
Austria for the execution of certain bridges involving some 
1200 tons of plates. The Rhenish way Company has 
invited tenders for the supply of 500 tons of (iron) rails, and 
tenders will be invited next month for 3250 tons of rails for 
the Netherlands State Railways. The demand for pig pre- 
sents a satisfactory tone in the French departments of the 
Meurthe and the Moselle ; transactions, however, show less 


ctivity in the Cham e district. The rolling mills of. the 
partment of the Nord continue pretty well provided with 
work. 
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FORTIFICATION.—No. XI. 


THe space required in the last section of our series, 
to do justice to the merits of the iron band gabion, 
left us unable to notice, as it deserves, the wire gabion 
proposed by Captain Percy Smith, R.E. In 1862 
the Inspector-General of Engineers ordered 50 to be 
tried at Chatham, and the following description was 
forwarded (a report being requested) to the deputy 
adjutant-general: ‘This gabion is formed of a sheet of 
gubunies iron wire netting, 6 ft. 2 in. long and 3 ft. 


FIG.3t. 





wide, bent in a cylinder, 3 ft. high and 2 ft. diameter, 
secured with annealed iron wire fastenings. The mesh 
may be varied according to the nature of the soil, and 
the purpose for which the — is to be used. For 
simply obtaining cover quickly gabions of 1 in. mesh, 
and No. 18 wire gauge, would be found sufficient. 
In very light and sandy soils a smaller mesh might be 
used, or the gabion lined with rough sacking.” 

The following were specified as its advantages: 1. 
Being in one piece, to make it requires no previous 
instruction, but only half a minute’s time. 2. It is 
incombustible. 3. Facility of transport, as it can be 
carried in rolls or flat sheets, occupying much less 
space than the materials for any other gabion. 4. Its 
weight is 641b.; that made of green brushwood 
60 lb.; of dry, 40]b.; the iron band, 26 lb. to 30 lb. 
5. It may be readily removed with a sap fork without 


exposing the sapper in trench work. 6. It is noise. | 


less—an important consideration when working near 
the enemy at night. 7. It may be strengthened to 


any required degree by increasing the number of folds | 
in the netting. 8. A great advantage in revetting | 


embrasures is, that if struck, having no materials for 


splinters, it can throw none off. 9. It may be easily re- | 


paired, if damaged by shot, by sewing a piece of net- 
ting over the hole with a wire passing through the 
meshes. 10. Its price, minus the reduction when a 
quantity is ordered, is 2s. 11d. 


In sapping immediate cover is obtained by the | 


sapper keeping a gabion in advance of him on the side 
of the trench next the enemy, which he fills as quickly 
as possible. A slight objection to the wire gabion is 
that, when used in this way, from its lightness, it is 
easily knocked over, till enough earth is thrown in to 
make it steady. For the revetting of embrasures, 
parapets of batteries, or enclosed works, the lightness 
is no objection. It is being fairly tried at Chatham, 
and there is a general impression that it is not likely 
to supersede the iron band gabion. 

Chevaug de frise are extensively used as obstacles 
in the defence, to stop breaches in parapets of per- 
manent works or field works. They are set across 
passages in the gorges of field works, across streets, 
wherever the advance of the assailant may be stopped 
or delayed, if possible, under the most effective de- 


fensive fire. When placed on the berm, or,at the foot | 


of the counterscarp, they should be covered with a 
glacis. 

Figs. 29 and 30 are the section and projection on 
the vertical plane of a length of chevaur de frise de- 


F/e.29 
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signed for a passage. A beam of wood 1 ft. square is 
traversed, as may be seen in both the section and pro- 
a by pointed poles or spears, usually 6} ft. in 
ength. The spears are commonly so set as to present 
two points to the advancing foe. When formed of 
wood the spears should, if possible, be strongly 
pointed with iron, and always of such strength as not 
to be broken by the weight or strength of a man. One 
end sometimes, as shown in Figs. 29 and 30, turns on 
a pivot, the other being supported by a wheel that it 
may be readily moved ; this end closes against a stout 
post, to which it is secured with a chain. Sword 
blades are sometimes used instead of spears, especially 
in chevaus de frise hastily constructed to stop a newly- 
formed breach in the parapets of a fortress. The 
French used this construction extensively in their 
memorable, vigorous, and eminently skilful defence, 
directed by General Phillipon, of Badajoz, when it 
was besieged by the Duke of Wellington in 1819. 

» Fig. 31 isa specimen of chevaur de frise constructed 
with iron spears. A specimen of this class, with the 





beam (or barrel) also of ‘iron, may be seen in St. 
James’s-park close to Spring-gardens. 
| The French and Germans construct a chevaur de frise 
| with a beam 9ft. 10in. long, 4in. to 6 in. square, 
| traversed by spears about 10 ft. in length, from 2 in. 
| to 3 in. thick, and 6 in. apart, sharpened at both ends 
and shod with iron, with a hook at one end of the beam 
| and a ring at the other, so that length may be attached 
| to length to any length required. 

As arule in our own service, the beam or barrel is 
| 9 ft. 6 in. long, 7} in. in diameter, the spears 6 ft. long, 
| 1 in. in thickuess. 
| An iron chevaur de frise has been proposed with a 
barrel 6 ft. in length; exterior diameter, 4}in.; in- 
ternal, 34 in. ; the spears 4 ft. 7} in. long, $ in. thick ; 
total weight, 65 lb.—that of the wooden being 96 lb. 

Fig. 32 is a sketch of a rough class of chevaur de 
| frise, which may do good service, and be constructed 
| readily where stakes may be readily obtained in sufli- 
| cient quantity. The Americans, especially the Con- 
federates in the defence of Richmond, used wooden 
chevaux de frise very extensively. 

Embrasures, which mean firing places, are larger 


E'IG,3l- 





and the thickness of the wall is less than the length of 
the gan, the explosion takes place outside. In earthen 
| parapets, often from 18 ft. to 25 ft., sometimes 30 ft., 
| thick, the muzzle of the gun is far inside:theembrasure. 
| If the opening were as narrow near the muzzle ‘of the 
| gun as it may be, and should be, at the neck, the ex- 
| plosion and consequent concussion would shatter the 
| sides or cheeks, and bring them down in such broken 
| masses as would soon fill and ruin the embrasures. 
| To guard against this evil, and give increased lateral 
range to the guns, embrasures are traced with a splay 
outwards, and when the cheeks are of earth, as they 
are for the most part, they are strengthened, sup- 
ported, or revetted with sods, sand bags, gabions, 
fascines, upright timbers, or otherwise. ‘ 
The cheeks or sides of an embrasure have a decided 
Fic. 30. 
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slope. The width is measured on its si// or sole. The 
part of the interior slope of the parapet beneath the 
embrasure is termed the genouillere ; its height, ruled 
by the wer of the gun carriage, is usually 3} ft., 
sometimes 3 ft. The portion of parapet between any 
two embrasures is termed a mer/on. 

Fig. 33 is a plan of a battery with three embrasures. 


FIG. 23. 











The embrasure to the left is traced by a rule adopted 
at Chatham. The width at the neck is 2 ft.; at 5 ft. 











loop holes. When a gunis fired through a loop hole, | 








FIG.322 





from ‘the neck, measured on the directing line, a, 
which in a direct embrasure is | gigs to the 
crest, lines are set off, right and left, each 1} ft. in 
length, at right angles to @4, and through the outer 
points of these lines, lines with their inner extre- 
mity on each side of the neck are produced, thus 
fixing the breadth of the sill rapa 4 with its 
length) and width at the mouth of the embrasure. 
French rule, which has been sometimes adopted here 
for fixing the width, is 1 ft. 7in. at the neck, at the 
mouth half the thickness of the parapet. The sills of 
all embrasures when they are above the level of the 
ground, unless those to be used for guns to fire a 
ricochet, should slope downwards from the neck from 
lin 24, to 1 in 6. The same rule is adopted in tracing 
the oblique embrasure—directed with a special purpose 
on a point outside—in Fig. 33, as in the direct one to 
the left. The popular rule at Addiscombe was 2 ft. at 
the neck, and the mouth half the thickness of the 
parapet. 

The third embrasure, to the right of Fig. 33, is con- 
structed for a howitzer or a gun to fire @ ricochet, 
which for this purpose may have the sills counter- 
sloping (as ed Fig. 35) guns firing @ ricochet being 
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elevated at the muzzle. -As may be seen by the plan, 
and in Fig. 35, a section on cd, the parapet is much 
stronger than under the sills of those that slope down- 
wards. This will be seen by compari igs. 34 
and 35. A séction on @ 4, the directing line of the 
embrasure to the left, where the ~ t under the 
sole is mil; but which clearly shows by the mass above 
the dotted lines, under d, in Fig. 35, the difference in 
higher parapets. 

Embrasures for howitzers are Sapne made 3 ft. in 

width at the neck. This width is rendered nm 
from the shortness of these Their explosion 
takes place near the neck, which would soon ruin the 
embrasure if the width was the same as for longer 
guns. 
Fig. 33 is the plan of a sunken battery in which the 
guns may range just above the ground line. This 
construction is often adopted in batteries in siege 
parallels, by increasing the width of the trench to give 
the required space for the platforms of the guns. When 
a grazing fire is intended, special care should be taken 
that no rise in the ground in front of the battery 
obscures the view from the soles of the embrasures. 
To: be certain of this, the officer laying out the battery 
should lie down and look along the ground, to see 
before fixing the details of construction if there be 
aught before his guns to prevent their ranging parallel 
to the plane of site. 

This is an expeditious construction, as the requi 
cover is obtained in two directions at the same time— 
by sinking and raising. It is generally adopted where 
guns are to be fired at an elevation; in d 
weather, or where the soil is sandy, or gravelly, or on 
high ground. The depth of the excayation for the 
platforms must be ruled by the height of the gun 
carriages. It should always be deeper to the rear for 
the sake of drainage, as we have shown in Figs. 34 
and 35. In each of these it will be observed that the 
beds of the platforms are inclined towards the oe. 
This is a necessary incline to counteract the recoil of 


the guns. 


Eprysurenu Pariosornicat Institvtion.—On Wednes- 
day, last week, a meeting of the members of this institution 
was held for the purpose oer * successor to the late 
Lord Brougham as president. . Willi i 

i ae moved that Mr. Thomas 

3 hr tgp te Masson seconded the motion, 
which was unanimously agreed to. The chairman then 
on the part of Ma, Carlyle, his sccobtancecf the 
on ° iyle, acceptance 
canveg? the thiaie of as gentleman for the honour the 
meeting had conferred upon him. 
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CITY SUBWAYS. 
Tue “Metropolis Subways” Bill; postponed by 
ressure of Parliamentary bomen at the close of last 
iocee. after having been sanctioned by a committee 
of the House of Commons, was brought before the 
Upper House, on the 21st of May, passed by the 
Lords at the end of a discussion prolonged for several 


days. 

Tn 1864, the Metropolitan Board of Works petitioned 
for an extremely comprehensive Bill, in which they 
sought to obtain powers for the construction of sub- 
ways in all such streets and thoroughfares of the 
Metropolis as they deemed expedient, and to enforce 
the different gas and water companies to lay their 
mains therein. This measure was met by very formid- 
able opposition, and the investigating committee, while 
appreciating the advantages to be derived from any 
skomeataah would prevent the frequent breaking ofthe 
streets, declined to entertain the proposition for laying 
gas mains in the subways, and limited the operation of 
the measure to the water companies oy. In conse- 
quence of this decision the promoters did not consider 
it worth while to proceed with the Bill, which they 
withdrew, but last year they filed a second petition, 
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the preamble of which, referring only to the various 
streets they had been empowered to construct under 
revious Acts, and to the subways formed, or about to 
Se formed beneath them, proposed to enforce upon such 
gas and water companies as may require to lay mains 
along the new routes, the use of these subways in 
order that the road levels might always remain un- 
disturbed. In its modified form the Bill does not 
propose to deal with established thoroughfares, such 
as the Strand, Cheapside, or oy ae but onl 
with those new streets which the d of Works h 
at various times obtained the power to construct; 
these are known as the Covent-garden Approach, and 
Southwark and Westminster Communication, the 
Victoria-park Approaches, the Thames Embank- 
ment, and sundry new streets connected with 
it; the new Mansion House-street; and four streets 
belonging to the Whitechapel and Holborn Improve- 
ments. The Board of Works proposed to take upon 
themselves the cost of removing existing mains from 
beneath the roads into the subways, and to appoint 
inspectors who should act conjointly with others in 
the service of the gas and water companies; but to 
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bear no responsibility, nor to be liable for any acci- 


dent that might arise within the subways from ex- | large and well 


plosion or any other cause. They wo e 
to maintain the subways in a perfect state of 
ventilation, and to keep them dry, and free from any 
obstruction to the companies ing use of them. 
Such are the main features of the measure as it was 
passed, the final resolution of the committee being, 
that the promoters had made out their case, and that 
they were of opinion that no responsibility ought to 
be thrown upon the Board of Works. 

The mass of evidence laid before the Enquiring 
Ceceation ot fag a a fw —_ responsi- 

ilites wo , and the danger of explosion 
from leakage of gas would be great] inevensed if the 
mains were grouped together in subways instead of 
being buried in the ground, where they receive con- 
tinuous support from the enclosing earth. It was 
argued that the variations of temperature to which 
the mains would be exposed would be far greater in 
the subway than when laid separately beneath the 
street ; that any alterations or additions to the exist- 
ing pipes could not be effected without a great risk 
being incurred of breaking joints or committing other 
damage, that the introduction of service pipes could 
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not be effected without danger, that no light could 
be admitted into the subways to assist the workmen 


in effecting repairs, that ventilation could not be 
a. an = a if it were found that the disadvan- 
es arising e gas companies, were compensated 
by the benefit accruing to the public in ee i 
them less disturbed streets, such designs as the Boar 
of Works had already carried out and were contem- 
lating were insufficient in capacity and convenience 
ior the duty imposed upon them. And, laying aside 
the special pleading of the counsel and professional 
witnesses during examination, the gas companies 
— out a strong case against the Metropolitan 
rd. 

The experience in ma ei results of laying gas 
mains in subways is small, and, so far as it , not 
favourable to the system. In Paris, Nottingham, and 
London, subways me been to a limited extent con- 
structed and used, in the former place for many years. 
In Lille also gas mains have been laid in some of the 
main sewers. ' 

One of the conditions of the Concession granted to 
the Paris Gas Company by the municipality obliged 





.by a stop valve. 





them-to lay their mains in subways or in some of the 
: well ventilated sewers of the city, but it was 

considered subsequently that such serious 

would arise from this t that it was never 

enforced. Some were at one time laid within galleries, 

but in consequence of explosions were removed, 

and at present the only mains so laid are in tunnels 


constructed in some of the bri crossing the Seine. 
Between the years 1830 and 1832 three explosions 
took place in a subway in the Rue de~ yrs, 


through leakage from one of the gas mains laid therein, 
and in consequence of these accidents they were re- 
moved and laid in the soil. The most important expe- 
rience, however, was gained by two accidents which 


occurred ina constructed in the Pont d’Auster- 
litz. The le of this gallery was about 650 ft., in 
which was laid a main 194 in. ter. On the 15th 


of March, 1864, a severe leakage occurred in con- 
sequence of a faulty far and to repair this joint a 
wor was lowered into the subway through one of 
the ventilators, after the main had can — at 
each extremity by an inflated bladder passed ough 
a hole pierced in the pipe. The workman was 
suffocated by the volume of gas which had escaped 
from the main, and which had collected in the subway, 
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despite the fact of there having been six grated ven- 
tilators along the length of 650 ft, 

In the November of the following year a second 
accident, attended by more serious results, occurred. 
In this case it was found necessary to renew the main, 
and previous to entering the subway, pipes were passed 
down the gratings to ensure the ventilation of the 
tunnel. The masonry at each end was broken away 
so as to allow of a free passage of air along its whole 
length, and the supply main near to the bridge closed 
he new pipe was then laid alongside 

e old one, and the junction at the left bank was 
effected at the time of the accident. In consequence 
of the stop valve making a bad fit, some holes were 
bored in the new pipes close beside it to allow of the 
escape of any gas that might pass from the main, and 
holes for the services | to the lamps upon the 
bridge were also drilled. On the 25th of November 
an explosion took place near the stop valve, by which 
two workmen were killed, and two others very seri- 
ously injured. The was destroyed throughout 
its whole length, 520 ft. ‘tee completely shattered, 
and the remainder so much injured that it was found 
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necessary to demolish it. The gas main was, of 
course, destroyed, and a water main 19}in. dia- 
meter was broken by the force of the explosion, 
and the water from it was thrown out with such 
violence that one of the lamp posts upon the bridge 
was broken. There was but. one passenger passin, 
at the time, who was lifted from the ground an 
thrown down into the débris. There was a double 
explosion, one in the pipe and a second in the 
sallers, which was far more destructive in conse- 
quence of the presence of so large a body of inflam- 
mable gas. It was proved that this accident was 
occasioned by the ignition of a lucifer match, but as 
the workman who caused it fell a victim, it was 
impossible to ascertain the exact facts of the catas- 
trophe. 

On the 4th of last July, an explosion attended by 
fatal results occurred in the sewer of the Rue de 
Rivoli, in consequence of a light having been brought 
in contact with an accumulation of gas which had 
collected within it. In June, 1867, an explosion oc- 
curred in the City of Lille, within a sewer where a gas 
pipe had been laid, and which had become corroded. 
The accident was apparently caused through a match 
or lighted cigar having been thrown inadvertently down 
one of the ventilating gratings of the sewer. The 
result of the.explosion was to Sistarb the earth in the 
vicinity of the sewer, and to lift up all the ventilating 
gratings of two adjacent sewers. 

About 1863 a subway, 550 ft. long, 10 ft. wide, 
and 6ft. 6in. high, was constructed in Notting- 
ham, in which was laid a 4in. gas main and a water 
pipe of the same diameter. The subway presents 
peculiar advantages for ventilation, as it has a rise of 
30 ft. in its length, and a thorough draught is con- 
stantly ensured. It has worked hitherto satisfactorily, 
and no trouble has been experienced from any accumu- 
lation of gas. 

The abate constructed in London by the Metro- 
politan Board of Works, have not been sufficiently 
tested to allow a definite opinion to be formed as to 
their efficiency. That in Garrick-street ~ has two 
small mains within it, one for water and the other for 
gas, laid by the Equitable Gas Company, and disposed 
15 in. beneath the soil, so that it receives continuous 
support, and is not exposed to the chances of damage 
by rough usage. 

In giving his evidence before the examining com- 
mittee, Doctor Letheby gave it as his opinion that 
natural ventilation in a subway, unless extremely 
favoured by natural circumstances, as is the case in 
Nottingham, could not be secured, and that artificial 
means must be adopted to maintain a circulation 
within the tunnel sufficient to carry away any gases 
that may escape from the mains by leakage. He says 
“that the tendency of gases to diffuse themselves 
would prevail against the means of ventilation, 
when the external atmosphere was warmer than that 
in the subway, and then it would be impossible to 
effect ventilation by natural means.” Further he 
states, “I may say that I apprehend greater danger | 
from small leakages than from larger escapes, as in, the | 
latter case the rush of gas to the roof, and so es 

y 





the ventilators, would probably be the means where 
it would be got rid of, but such accidents would be} 
very dangerous. I have collected the cases of acci- 
dents during the last ten years in sewers, and out of | 
forty-seven cases, forty-three of them have occurred | 
through explosions; the chief danger arises from the 


| diffusion of gas into a still atmosphere; and | 


Equitable Gasworks, who has had a 5in. main laid in 
Garrick-street, speaks plainly. He says that it is 
found necessary to shut off the gas in the main by a 
stop-valve previous’ to making any service connexion 
for house supply. This precaution removes all danger 
of explosion during the operation: but it also de- 
prives the inhabitants of the whole street of fe for a 
time. How intolerable such a practice would become 
in any extended subway system can be easily imagined. 

It is not an unreasonable conclusion to draw from 
the foregoing facts, that the great advantage urged by 
the Metropolitan Board in support of their claim, 
namely, that the public would be spared the infliction 
of disturbed and blockaded streets, will be purchased 
at the risk ofa possible destruction to life and property, 
and an almost certain inconvenience to the customers 
of those gas companies whose mains lie within the 
subways. 

The limited powers sought and obtained under the 
Metropolis Subways Bill, lead to the supposition that 
it is the intention of the Board of Works to establish a 
precedence which in future Sessions will open the way 
to larger and more comprehensive measures, which 
will enable them to deal with main thoroughfares, and 
ultimately to establish a complete system of subways 
for the reception of gas and water-mains. 

Assuming that such a scheme could be extended 
with safety, and without inconvenience to the gas con- 
sumers, the costly nature of the work may be esti- 
mated from the sketches on the precedmg page, 
which show two spots of the great network exist- 
ing beneath the streets of the Metropolis, one at 
Regent-circus, the other at Whitehall. The pipes 
and mains, diverging and converging at different 
levels, have grown with the necessities of the various 
companies to which they belong, and these would have 
to be collected and relaid within the narrow limits 
afforded by a street subway. 








PORT OF LONDON.—No. II. 
THE LONDON DOCKS, 


Turse works, although not the first in order of con- 
struction, nor in point of extent, may justly claim 
recedence of all the other docks in London, as they 
ormed the subject of the earliest proposal for the im- 
provement of the port. The Act, dated June, 1800, 
under which the undertaking was sanctioned, authorised 
the company to appropriate land for the purpose of 
constructing quays, wharfs, warehouses, bridges, basins, 
and to take water from the Thames for the supply of 
these basins, restricting them, however, at the same 
time from constructing vessels therein or elsewhere. 
For these purposes the company were to raise a 
capital of 1,200,000/, and they also had powers given 
to them of borrowing a further sum of 300,000/., the 
interest on the latter to be paid before any dividend 
should be declared on the former. A minimum rate 
of 5 per cent. per annum was guaranteed by the coni- 
pany, and a rate of 10 per cent. was the maximum 
allowed by the legislature. A monopoly for twenty- 
one years was granted on_all vessels, excepting those 
employed in the East and West Indian trades, import- 
ing sugar, rice, tobacco, and above twenty pipes of 
wine or brandy. The company undertook to complete 
the works within a space of seven years, progress 
having to be reported to the Government every session, 
but the time was afterwards extended to twelve years. 
The land empowered to be taken by the Act nearly 
coincides with the area now enclosed within the com- 


urther, through there being a colder atmosphere in | pany’s walls, and included about ninety-six acres of 


the subway than outside.” | 


The experience gathered in Paris, over a length- 


waste, gardens, sheds, and about two thousand small 
tenements inhabited by the poorest classes : the level 


ened period, proves that accidents arising from the | of the ground was from 4 to 8 ft. below the line of 
use of gas-mains in subways are at least possible, | ordinary high water spring tides. 


despite the most careful investigation ; and the evi- | 
dence of Dr. Letheby points out that natural ventilation | 
is impossible, and that unless an absolute freedom from | 
leakage can be obtained, explosions must ensue. | 


Such an experiment as that conducted by the Board | 
of Works in the Southwark subway proved nothing; | 
the quantity of gas that could escape through 1} in. | 
opening in a quarter of an hour bore no relation what- | 
ever to the cubical capacity of the chamber into which 
it was discharged, and had nothing in common with 
the insidious leakage which may accumulate for days 
without detection, until a chance spark, dropped 
through a ventilator, fires the charge. One bs ex- 
plosion would be more disastrous in its effects, more 
destructive to property, and of more inconvenience 
to the public, than all the interruptions they now have to 
suffer from relaying new mains and effecting the 





numerous service junctions. 
As regards the actual practical working of this 
system, the evidence of Mr. Horatio Brothers, of the | 


The works, under Messrs. Rennie and Alexander, 
were commenced in 1801; and the Wapping entrance 
and basin, and the western dock, with the warehouses 
surrounding it, were the first proceeded with. By the 
26th June, 1802, these had so far advanced that the 
ceremony of laying the first stone was enabled to be 
— by Mr. Addington, the Chancellor of the 

xchequer, in the presence of a distinguished mg hn 
foundation stones, with suitable inscriptions, being 
cg in the Wapping entrance, under the tobacco 

ouse, and also under one of the general warehouses. 

On the last day of January, 1805, the wooden 
caisson fitting into the stop ves of the river 
entrance was removed, and on the following day the 
first vessel, the London Packet, laden with wine, was 
admitted, and the docks declared open for traffic. 

It was intended that the remainder of the design 
should have been at once proceeded with, but in conse- 

uence of legal difficulties with landowners, the Eastern 
Dock, with the basin known as the Tobacco Dock and 








the Hermitage Basin, were unable to be completed 
until 1815. 

The company’s engineer had designed a series of 
basins and an entrance from the river at Shadwell, but 
owing to pecuniary embarrassments these, after the 
land had been purchased, had to be abandoned until 
1832, when a smaller design than had been first con- 
templated was carried out by Mr. Palmer; later sfill, 
im 1853, the company, feeling that a loss of revenue 
was incurred from the narrow entrances not accommo- 
dating the increased size of the vessels trading to the 
port, added the new Shadwell basin and river 
entrance. 

The strata through which the foundations of the 
works were carried consisted for the most part’ of 
peat, brown clay, and gravel. Notwithstanding the 
cofferdam* employed, a great quantity of water filtered 
through into the works, and this was kept under 
by means of a pump worked in the following manner : 
A 25 horse power Boulton and Watt’s engine worked a 
drum round which passed an endless chain, which 
extended to a second drum having an eccentric attached 
to it, by which the piston of a powerful pump was 
worked. In order to prevent the chain from becoming 
slack from wear or from the effect of changes of 
temperature, two parallel upright posts having vertical 
grooves were erected ; in these grooves a heavy roller 
was fitted free to move up or down; this resting on 
the chain, which moved between the posts, by its 
weight kept a constant tension on the drums. 

he entrance from the river into the Wapping 
basin situated at right angles to the stream is 300 ft. 
in clear length by 40 ft. wide, and it has a depth of 
23 ft. of water over the cill at high water ordinary 
spring tides (see the two-page engraving which we 
publish in the present number). The side walls are 
of ashlar masonry 7 ft. thick, strengthened with 
counterforts 6 ft. square, and placed about 16 ft. apart ; 
the thickness of the walls is increased to 8 ft. 6 in. at 
the gate recesses, and to 15 ft. at the anchor abut- 
ments. The ashlar invert between the gates, a length 
of 170 ft., is 2 ft. 6 in. thick, laid in a bedding of 
brickwork | ft. 6 in. thick. The stone is hard biue 
sandstone from Dundee. The gate platforms consist 
of 6 in. planking laid on 12 in. sleepers, 3 ft. apart, 
bolted firmly down to 12in. bearers, supported by 
12 in. square piles driven down into the clay. 

The pointing cill is of oak 12 in. x 6 in. curved to a 
radius of 50 ft., and it is strutted to a transverse beam 
by means of radiating timbers 12 in. x6 in. fastened to 
it by wrought iron T-shaped straps 1} in. thick and 
24 in. broad; a row of 6 in. piles is driven round the 
gate-pits, and at either end of the invert. 

The gates are curved on plan to a radius of 50 ft., 
and have a versed sine of 9 ft.; they are 30 deep from 
the platform of the footway over to the upper side of 
the gate platform. The heel post is of oak 18 in. 
diameter let into and bolted to a X-shaped cast-iron 
shaft 1}in. thick; to the top of this is fastened the 
iron collar attached to the anchors, whilst the bottom 
fits on to a pivot, 103 in. diameter, let into a cast-iron 
footstep 2 ft. diameter and 6 in. thick; the mitre post 
is of similar construction, being a 14 in. square timber 
let into a cast-iron frame. 

The transverse beams vary with the depth, the 
lower ones being widened and strengthened to carry 
the sluices, of which there are four to each leaf. The 
sluices are of cast iron, sliding in cast-iron frames, and 
are worked from the footway platforms by means of 
presommg rode fitted with nh mm and pinions, heavy 
counterbalance weights being attached to each rod to 
assist in opening. g 

A swivel bridge, opening in two leaves, carries 
High-street, Wapping, over the lock; this bridge is 
85 ft. long, 15 ft. wide, and consists of seven arched 
ribs of 40 ft. span and 4 ft. rise; each rib is 4 in. 
thick, and is fitted with distance girdérs. “The bridge 
is fitted with a lifting apparatus and swings round on 
sixteen metal'rollers 4in. diameter. The basin’ into 
which the entrance opens is a bell-shaped dock 300 ft. 
wide, containing 3 acres 16 perches, the top of the 
walls being at the same level as those of the entrances, 
viz., 6 ft. above high water line. 

A second lock similar to the above-mentioned forms 
a connexion between this basin and the Western Dock. 
This latter dock is 1260 ft. long by 690 ft. wide, making 
an acreage of 19 acres 3 roods 33 perches. The bottom 
is 20 ft. below the level of ordinary spring tides, 
-_ the quay level from’'9 ft. to 10 ft. above the same 

e. 


The wall (see the two-page engraving) surroundi 
the dock is of brickwork, and is me the a te 
a radius of 80ft. It is 6ft. thick throughout its 
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height, and has abutments 3ft. 4$in. square every 
15 ft The centre from which the curve of the face is 
struck is on a level with the coping of the wall; two 
through courses of stone 14 in, thick in front, are built 
into the brickwork, one at about water level, the 
second about 9 ft. below it. The brickwork is stepped 
out to 7 ft. Gin. thick at the bottom, and rests on a 
flooring of beech and elm planking 6 in. thick, bolted 
and spiked to three cills 12 im. square? At the toe of 
the walla row of sheet piles'is*driven; these piles 


being tied her with 12in. x6 in. walings. Fenders 

are place ¥5 ft. these fit’ 1Ht# wedstiron cap 

and socket fistencd firmly,into the’ Ravin a5: hig 
The bricks‘ tised’for the face work and ‘for'14 in. in- 


were vitrified paviors: the remainder were 
selected’ stocks, and the joints were }in. thick in the 
face, and # in. at the back. 

A jetty 780 ft. long and 65 ft. wide, built on iron 
piles, has been run out from the west quay; this is 
covered with a slied 50 ft. wide, 20 ft. high, with a 
light ‘wrought-iron’ roof carried on iron columns 12 ft. 
apart. 

The warehouses surrounding the basin are of heights 
varying from two to five stories. On the north quay 
a range of sheds 35 ft. deep have been erected, stand- 
ing about 10 ft. back from thé coping edge; a road 
50 ft. wide runs in the rear of these, faced by stacks of 
warehouses 4 stories high, 215 ft. long, and 90 ft. 
deep, the backs of these facing another range of ware- 
houses 65 ft. deep, and a road 20 ft. wide. The joists 
which carry the flooring of the warehouses are carried 
on trussed beams supported on cast-iron columns, 
placed 15 ft. apart’ longitudinally, and 12 ft.’ Gin. 
transversely. In the north-west. corner are the} 
crescent warehouse and wine-vatting. floors—in the | 
latter are some vessels capable of containing 25,000 | 





lons. 
The ‘vaults form the foundations to carry the walls | 
and columns’ of the warehouses above, and. cover an | 
immense area; the roof of these vaults is a fine 
specimen of the groined arch constructed in brick. 
The stone pillars from which the arches spring are 
17 ft. 105 in. from centre to centre, and they are each 
1 ft. 10} m. square above the plinth, which is 2ft, 3 in. 
at top and 3 tt. at bottom, and rests on a brick base 
3 ft. 44in. square, and 4 ft. 8in. deep, stepped down 
4 ft. 104 in. at the footings 10 ft. below the level of the 
floor. The footings are laid upon 4 in. elm planking, 
bolted and spiked to 12in, x tis. cills, supported on 
nine bearing piles 15 ft. long and 12in. square. The 
roof, which is 10ft. 9in. from the flooring to the 
underside, is elliptical, and is 18in. thick at crown; 
the span is 16 ft., and the upper part or capital of 
the column swelling out forms a portion of the curve. 
On the north-east corner stand what were formerly 





the tobacco sheds, covering, under one roof, supported 
by cast-iron columns, an area of 4} acres. Since the 
amalgamation of the companies in 1864 they have been | 
used for general purposes, the tobacco trade being all | 
carried on at the Victoria Docks. A furnace is kept 
in the north-west corner for the purpose of destroying | 
damaged tea, cigars, &c., and articles condemned by | 
the Government officials. A rent of 14,0007. per’ 
annum was originally paid to the company by the | 
Crown for these premises. 

Adjoining these on the south side is a small basin, | 
245 ft. long and 125 ft. wice, communicating with tlie | 
Western Dock by a passage 200ft. long and 50 ft. | 
wide. A similar passage connects the east end of the | 
basin with the Eastern Dock. The first of these | 
passages is crossed by a swing bridge, similar to the | 
one above described; the second passage has two, one 
carrying Old Gravel-lane over, and a second on the 
dock property, and used for the purposes of the com- 
pany. 

The Eastern Dock has an area of 6 acres 1 rood 
3 perches; the greatest length is 650 ft. and breadth 
420 ft. The walls are constructed similarly to those 
of the Western Dock. The warehouses round the 
north and west side, built in 1845, are set back from 
the coping about 3 ft. only, allowing goods to be lifted 
to the floors above direct from the ship’s hold. 

The Hermitage Basin, situated in the south-western 
corner of the Western Dock, was constructed princi- 
pally for the use of the barges and lighters and small 
craft frequenting the docks, It has a narrow entrance, 
150 ft. x 40 ft., opening into it from the river, with an 
inner lock, 100 ft. x 40 ft. wide, communicating with 
the Western Dock. The area of water enclosed by 
the walls of the Hermitage Basin is 1 acre. The 
details of the locks, gates, &c., are similar to those of 
the Wapping entrance. 

The Old Shadwell Basin, built in 1832, is connected 
to the Eastern Basin by a lock 170 ft. x 45 ft. 3 in, 
and to the river by a similar entrance pointing at an 





obtuse angle down the river ; the inconveniences gene- 
rally arising from such a position are obviated partly 
by the set of the flood tide being towards the Surrey 
shore at this particular spot, leaving the entrance in 
nearly slack water, and also at right angles with the 


set. 
The New Shadwell Basin and entrances were com-| i 


menced in 1854 under Mr. Rendel, in order to atcom- 
modate those vessels the size of which compelled them 
to make use of those docks having wider and‘dee 

entrances than were d by the London. “The 
New Shadwell basin has'@ area of 5 acres, with 


connecting locks to the Easter Dock and river parallel 
with the old locks. pide has 


The wall surrounding this basin’ on €hé ‘South-east fd 


and west side is 36 ft. deep, and is constructed ‘on a 
base of concrete faced with’a 2 ft. thickness Of rav- 
stone; the thickness of the wall at the level of the 
bottom of the dock (30 ft. below high-water-line), is 
17 ft. 6 in., the wall being carried down into the clay 
in some places as much as 12 ft., and in no place less 
than 3 ft. At 16 ft. above the floor the wall is de- 
creased in thickness to 11 ft., and above that point it 
is carried up in brickwork, resting on slabs of flagging 
6in. thick. This part is 7 ft. 6in. at the base, and 
stepped up to 5ft. 3in, atthe under side of the 
coping; andis strengthened every 12 ft. by counter- 
forts 4 ft. 6 in. x 3 ft., carried from the top of the con- 
crete up to high-water level. The wall is coped with 
Bramley Fall 4 ft. x1 ft. 6in., every alternate stone 
being 2 ft. 3 in. thick, to bond into the brick: (See 
the two page engraving.) 

It was intended that this kind of wall should be 
used in all cases, but on the north side it was found 
that the clay strata sloped at so unfavourable an angle, 
that fearing that a slip might take place, the design 
was altered, and another carried out in the following 
manner: Pits (40 ft.x20 ft.) for piers every 50 ft. 
were dug from. the surface of the ground, the sides 
being well shored with struts 12%n. x 12 in,, and half 
timber walings, closely planked behind™ td the full 
depth of the pier, 35 ft. below high water. These 
pits ‘were then filled up with concrete, faced with 
ragstone ; on this the brickwork was carried up to the 
top of the skew backs of the arches; when this had 
thoroughly settled, a trench ‘was cut out for the back 
wall, which was then carried up, the earth rammed in 
front, and the arch backed in with concrete. The ex- 
cavation for the centering of the horizontal arches 
was then got out, the centres set, and the arches 
turned ; these were allowed to set, and the wall carried 
up to the coping, similarly to the south wall. 

The piers carrying the arches are 50 ft. apart from 
centre to centre, 20 ft. thick at springing fine of the 
arches, and are carried back 40 ft. from the face ; the 
horizontal arch is 30 ft. span, 6 ft. rise, and 2 ft. 3 in. 
thick at the crown; the back arch has a versed sine of 
4{t., and is 2 ft. 7}in. thick, and is bonded into the 
concrete at the springing. (See engraving.) 

At the back of the upper part of the wall, and 
built in with it, is a 4 ft. 81m. culvert, 1 ft. 6 in. thick, 
for conveying water from the pumping engine to the 
eastern dock for the purpose of maintaining at all 
times the same water level. 

The river lock (see engraving) is 350 ft. long x 60 ft. 
wide, with a depth of 28 ft. water over the cill, and it is 
fitted with three pair of gates, the outer pair being 
200 ft. apart—the inner pair 150ft. ‘The side walls of 
the lock are of brick, and are 15 ft. thick at bottom, 
stepped up to 6ft. at top, and strengthened by 9 ft. x 
4 ft. 6in. counterforts 13ft. Gin. apart. The foot- 
ings are laid on York slabs 6 ft. thick at a depth of 
33 ft. below high water line, and have for a foundation 
3 ft. 6 in. of concrete on clay. The invert is formed 
to the are of a circle of 100 ft. radius, and is of brick 
3ft. 4}in. thick, springing from skew-backs of stone 
measuring 3{t. 9in.x2 ft. 6in., placed at a depth of 
29 ft. below the top of the side wall, the haunches 
being strengthened by a concrete bedding, 

“The upper surface of the gate platform is 2 ft. 
below the invert at the centre. A brick invert similar 
to the one above was turned, and filled up with con- 
crete covered with York flagging to form a surface to 
carry the granite segment stones for the gate rollers. 

The pointing cill is straight on plan, with a rise of 
13 ft. 3 in.; the face being formea of stone notched to 
receive the green heart cill, which is fastened to it by 
lewis bolts. 

At either end of the lock arrangements are being 
made for the reception of a caisson in case of acci- 
dents to the gates, the masonry to receive the keel 
being “supported by a row of 10in. sheet; piles 14 ft. 


long. 
5 culvert, 7 ft.x4 ft. 10}in., is built in the side 
wall, this culvert having openings into the gate plat- 








forms and river front, far the purpose of sluici away 
any deposit that may have accumulated, and for 
filling the compartments of the lock without using 
the gate sluices. 
{| A layer of 2 ft. of ragstone, bedded upon 3 ft. of con- 
crete, forms an apron at the river entrance ; this is kept 
in place by a row of 12in. sheet piling, fastened 
a, ed 12in.x6in. walings. A wrought-iron 
swing bridge, 115 ft. long, carries Foxe’s-lane 
over'the lock. * 

‘The details ofthe communication lock are arranged 
throughout the "same as those of the river entrance, 
excepting ‘that the invert of the upper bay is raised 
7 ~ to bring it to the same level as the floor of the old 
‘oek. 

The river wall(sée the engraving) is 39 ft. 6 in. from 
copirg to bottom of brick footings, under which is 

laced 3 ft. 6 in. of concrete. The brickwork is 14 ft. 

} in. thick inimediately above footings, and the wall is 
stepped up back and front to 4ft. 10} in. thick at,coping. 
The walls and inverts in the river lock, anf atiéve low 
water in the upper lock, are faced with’ Staffordshire 
blue bricks; the eopings, square quoins, and invert 
cills are of Bramley Fall. The hollow quoins and seg- 
ment stores are mostly of stone from the Cats Down 
Quarry, near Plymouth, though Carlinsnose whinstone 
and magnesium limestone are used in some places. 

The lime used in carrying out the new works was 
burnt by the company on their own premises, and 
supplied to the contractor. The stone was obtained 
from Lyme Regis, and was selected as free as possible 
from cement Shale. The two kilns used by the com- 
pany had an internal height of 24 ft. 6 in. above the 
firebars ; the extreme width was 14ft., aud this was 
reduced to 5 ft. at the bottom and 11} ft. at top. Each 
kiln held about 100 tons. The sthokeless Welsh culm 
was used for fuel in lieu of Newcastle coal, which was 
found very objectionable. The two kilns burnt daily 
“eee 42 tons of stone,-and produced 25 tons of quick 

ime. 

The mortars used were of two'classes ; the first-class 
masonry mortar used unde?'TS ft.’ below water line was 
mixed in the following ‘propdrtion :— 


34 bushels of slaked lias lime, 
43 ” screened sand, 
4 ”? ashes, 


i se puzzolano, 

These were ground together for forty minytes ; the 
first-class brick mortar -was'mixed in the same pro- 
portion, but only ground for half the time. ‘The 
second-class masonry mortar used for ashlar work be- 
tween high and low water, as well as for the Kentish 
rag work facing to the concrete wall was composed of 

34 bushels of lias lime, 

53 sand, 
puzzolano, 


” 


3 ” 
ground for twenty minutes. 

In the second-class brickwork mortar used between 
high and low water the puzzolano was omitted, the 
proportions of lias lime and sand being 3} to 6. 

Grey stone lime was used for all works out of the 
influence of the water. 

The dock gates are straight, and are formed of timber 
with a wrought-iron bottom bar to carry the gate rollers. 
Two sluices are left in and are fitted with valves for 
scouring ifnecessary. The heads, mitre, and hee! posts 
are of English oak, and the lowest bars are of pitch pine ; 
the remainder are of fine yellow pine, averaging 2 ft. 
thick. To give additional strength the transverse bars 
are trussed with 2} in. truss rods, ten to each gate; 
the yellow pine is sheathed with English oak to protect 
it from damage, and on the face side rock elm fenders 
are placed. 

The water from the rivers and docks was kept out 
during the construction by means of cofferdams, of 
which there were three, one in the river 370 ft. long 
and formed of three rows of piles 6 ft. apart, filled with 
clay puddle, one in Shadwell basin 650 ft. long, and 
one in the Eastern dock 240 ft. long. 

Two timber heads have been added to lengthen the 
forebay of the river lock, these forming a guard to the 
river wall, and at the same time facilitating the dock- 
ing and undocking of vessels. 

“All the gates, bridges, sluices, and most of the cranes 
in these and the other portion of the docks are now 
worked by hydraulic power; the machinery for that 
purpose having been erected by Sir W. Armstrong 
and Co. 


A communication with the London and Blackwall 
Railway has been made from the north-west corner of 
the dock, by méans of a hoist, the rails of the junction 
being at amuch higher level than the dock. 

The'cost of these works last described inclusive of 
land was 644,000/, 

The ¢eapital of the company prior to the amalgama- 
tion in 1864 was 4,910,393/. 
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HORIZONTAL ENGINE WITH SELF-ADJUSTING CUT-OFF GEAR. 


DESIGNED AND CONSTRUCTED BY MR. WILLIAM WRIGHT, WASHINGTON IRONWORKS, NEW YORK. 
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The area enclosed within the walls is 95 acres. 
Area of quays, wharfs, sheds, &c., 54 acres. 















Depth 
below H.w. 
| A. RB. P. ft. in. 
/ The water area in Hermitage Basin... 1 0 0 20 0 
; ra » Wapping, 8 016 23 0 
» » Westen , .. 19 383 20 0 
pea os Tobacco ” 0 228 - 
i 99 e Eastern am . eae — 
| oo Shadwell , .. 11 9 25 O 
» New Shadwell , .. 5 00 30 0 
: Water area in basins ... 37 1 9 
Water over 


Length. Breadth. cill n.w. 
ft. i i 


in. ft. in. ft. in 

Hermitage lock,outer .. 150 0x40 0 20 0 

” » inner «- 100 0x40 0 20 0 

Wapping » inner ... 170 0x40 0 22 0 

“ » omter sw. 170 0x40 0 2 0 

| Shadwell » inner .. 180 0x45 8 25 4 
| ~ » outer «. 180 0x45 38 25 4 
lf New Shadwell ,, inner -. 350 0x 60 0 28 0 
F - » outer. 850 0x60 0 28 0 
\j Lineal feet of qua ce eve eee ove ° 
(} Capital per ph» of i coo een eee | OL ONE. 








| ie ie water ‘és ee oe 
» _ lineal feet of quay ... 0 sae 4954. 5s. 
q 

; Ustrsp Stares Navy.—In the recent war the United 


States fighting ships afloat numbered over 500. They are 
now reduced to about 80—screw sloops, paddle-wheels, 
frigates, gunboats, storeships, &c. Five of the most effective 
of these are yet in the navy-yards, and mount 83 guns; 
seven are with Admiral Farragut, numbering also 83 guns ; 
12 of 113 guns form the Asiatic Squadron, under Rear 
Admiral Rowan ; seven, of 57 guns, are with Rear Admiral 
Dahlgren on the South Pacific station; Rear Admiral Craven 
commands 11 with 124 guns on the North Pacific station; 
Rear Admiral Davis has seven with 75 guns on the South 
Atlantic station ; eight with 73 guns are with Rear Admiral 
Hoff on the North Atlantic station; while Vice Admiral 
Porter has 13 me ee? = Academy 
Squadron ; and seven with 73 guns are on the lakes and on 
home stations. 
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WRIGHT’S CUT-OFF GEAR. 


Amonast the numerous arrangements of valve gear for 
controlling the degree of expansion by means of the —- 
t! 






and the heads of the valve stems are arranged in a corre- 


ne. 

The hollow cam shaft, K, is to an intermediate 

hollow horizontal shaft, L, by bevel gearing, K?, L*. At the 
. is i z 


to the horizontal shaft, 





which have during the past few years been intr 
in this country and America, one of the most recent is that 
designed by Mr. William Wright, of the Washington Iron 
Works, Newburgh, New York, which forms the subject of 
the present notice. In our illustrations the figures on the 
present page represent various views of an engine fitted with 
this gear, whilst the figures on the opposite show de- 
tails. Of these latter views, Fig. 1 is a longitudinal view of 
the cylinder and of the induction valve boxes in connexion 
with the valve gear; Fig. 2 is a co ry! side view, 
showing the governor in section; Fig. 3 is a longitudinal 
sectional view of the spindle and gearing by which the valve 
operating cams or toes are adjusted by the governor to make 
the induction valves operate as a variable cut-off ; and Fig. 
4 a transverse view of the cylinder and ae eager > 
In these , A represents the cylinder of engine, 





this cylinder having separate ports for the induction and for 
the eduction of the steam, the induction ports communicating 
with two separate steam chests, 8, S', on one side of the 
cylinder, which are kept filled with steam from the boiler 
when the engine is in operation by means of a con- 
necting them with one common steam pipe, and the eduction 
ports communicating with separate eduction chests, C, C’, 
under the cylinder, which chests are connected with one 
common eduction pipe, D (Fig. 4). Each of the steam chests, 
8, 81, contains one induction valve, _ oy o— or rods 1 
these valves, f, f', are arranged parallel with the cylinder, an 
pass a the stuffing boxes, g, g', of their respective steam 
chests, 8, 5'. The projecting parts of the stems are furnished 
with bevelled or rounded ends, A, h' in order that they may be 
the better acted upon by the toes, jj, and 717", of the valve 
| operating cam, F ; these valves only effect the induction and 
| cutting-off of the steam, separate valves being used for educ- 
| tion. e induction valve operating cam is carried by a 
hollow upright shaft, K, arranged in suitable fixed bearings 
in a position between the heads of the valve stems, f, /!; this 
cam has a cylindrical a ee has = its exterior surface 
straight, tial grooves, of dovetail form in their transverse 
conti Tae the aeun i << to ie tame dh cat 7 
which act upon the of the valve stems to produce t 
opening movements of the valves. The toes, j j, for operating 
the one induction valve are above and at right 
angles to those, j'j!, for operating the other induction valve, 











P end 
M, by the bevel gear, L?, M'; and this shaft, M, is driven 
by bevel gearing from the crank shaft of the engine. As 
t are two toes for operating each induction valve, and 
each of such valves is required to be operated but once for 
each stroke of the piston, the hollow cam shaft is so as 
to make but one revolution for every two revolutions of the 
shaft, M, and crank shaft. 

The toes, jj, and j'j", have on their ight inner faces 
rack teeth in gear (as shown in section, Fig. 1), with the long 

inion, 2”, mounted on the upright spindle, N, which passes 
loosely through the hillow main spindle, T, of a governor, P 
(Fig. 2); this spindle, T, revolves without any longi- 
tudinal movement in a hollow fixed column, Q. The upper 
end of the spindle, N, is so suspended from the governor at k 
(Fig. 2) that it will rise as the governor balls fly out from the 
centre, and descend as the governor balls fall towards the 
centre. The spindle, N, has on its lower part a series of long 
spiral or worm cogs or threads, rr, which work like a screw 
is a nub Sited or Iemly enous’ within the lower part of the 
hollow shaft, K. The governor is driven by bevel ing, 
m pq (Fig. 2), from the hollow cam shaft, K, the wheel, m, 
be fast on the cam shaft, the intermediate wheel, p, 
turning loosely on a fixed stud pin, s, and the wheel, g, being 
fast on the main spindle, T, of the governor. The toes, 7 7 
and j* j*, of the cam, F, produce the opening movement of 
the Yedustion valves. return movement for cutting off 
the steam may be uced by weights, springs, or any other 
suitable means, or Regge p vege vo acting on the s' to 
may be stepped by Suod. slope eultdkiy eno’, bes Gay 
may be stops sui! ut 
alae an beled stopped by ee ends of the 
stems coming into contact with the cylindrical portions of the 
cam, F, between the toes. ; 

The opening movement of the induction valves is ter 
or less, and the sid ralves are caused to remain open longer 
or shorter time, i oo Se pee of eeotroien of 
toes, 7 j, and 7? j*, the cy i 
K. Whe améant of i 
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SELF-REGULATING 


EXPANSION GEAR. 


DESIGNED AND CONSTRUCTED BY MR, WILLIAM WRIGHT, ENGINEER, NEW YORK. 


CLM LLL 


N 
SSE wes 


LAM 





Mm 


' 


| 


! 


hj 


| 


mi 


ats 


wa youn wens. 
DULLED EVIE ES TP 
VZis 


S Yfiliiitiite 
GY 


sant 


a a 


CUT) p> 


AD 








working in the nut in the lower part of the cam shaft, F, and 
by this independent turning movement the teeth of the long 
inion, #, are caused so to act upon the rack teeth of the toes, 
; and j* 7, and draw the points of the latter inward during 
e descent of the spindle, N; this action is by the same 
means reversed and caused to  gnces an opposite result. 
It will thus be understood that the governor as it begins to 
rise by any increase of speed raises the spindle, N, and so 
draws in the toes j and j*, and reduces tha length of the 
opening movement of the induction valves and the time which 
they are allowed to remain open, and as it falls in consequence 
of diminution of speed it depresses the said spindle, and 
therefore produces an opposite result, thereby regulating the 
speed of the engine. 

To permit the above action of the governor the connexion 
of the spindle at k must be such that the spindle, N, may be 
capable of turning independently of the governor. i 
must be the case whether the governor rotates in the same 
direction with the cam shaft, K, or in the reverse direction, 
as it does with the system of gearing, mpq, above 
described. The proper direction of the pitch of the spiral 
teeth or threads, r r, will depend upon whether the governor 
rotates in the same direction as the cam shaft, K, owing to 
the spindle, N, rotating with the cam shaft. By the use of 
two toes for operating each valve, and thereby enabling the 
cam shaft to be run at half the velocity of the crank shaft of 
the engine, the engine may be run very fast, and yet the 
valve operating cam may rotate slowly, and a very steep 
pitch of the spiral cogs or threads ma used. If the cam 
shaft rotates at the same velocity as the crank shaft a single 
toe may be used with the same variable adjustment to operate 
both valves. The eduction valves working in the chests, C 
C*, below the cylinder are connected with and operated by 
separate cranks, Y Y', on the shaft, M, which is parallel 
with the cylinder. These valves may be of ordi con- 
struction. 

Figs. 5 and 6 of the engraving relate to another arrangement, 
also designed by Mr. Wright, Fig. 6 representing a vertical 
longitudinal section of an improved variable valve gear as 
applied to a single valve, and Fig. 6 a transverse view, partly 
in section. In these figures A® is a valve shaft working in a 
suitable frame or bearing, B*, and made to revolve by any 
appropriate means ; this shaft is made hollow to receive 
within it a longitudinally sliding spindle, C*, that also re- 
volyes with the shaft, A*, but which may be turned in oppo- 
site directions independently of it by means of spiral ribs or 
threads, a®, cut on or in a spindle, and made to fit into and 
gear with a co mdingly threaded nut, D*, fast to the 
valve shaft ; this spindle, C*, is also provided or made with a 
long pinion, 6°, for o rating the cam or revolving lifter, E?, 
which regulates the rise of the valve by its action on or under 
a toe-piece, ¢*, of a sliding yoke, F*, that carries the valve 
stem, d®. Fast to the valve shaft is an eccentric or cam 
jection, G*, receiving within or through it the pinion, b*, of 
the spindle, C*, and the outer periphery of which is eccentric 


P 
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Fast also to the 
are of a boss, H*, the inner surface of 
which may serve as a seat or bearing in part to the 
toothed cam or revolving lifter, E*, while the peri- 
phery of the same may be made concentric to the valve 


to the spindle, C*, and valve shaft, A’. 
valve shaft is the 


shaft, and serve either separately or in conjunction with a 
portion or portions of the calles of the lifter, Es, to re- 
ceive upon it in a state of rest the toe piece, c*, of the yoke, 
F*, so as to relieve the valve of undue pressure, or the valve 
—- otherwise relieved when closed. The lifter, E*, lies 
within the arc of a boss, H*, and in the course of adjustment 
turns within.the same. Internally it is made to fit so as to 
turn upon the eccentric, G*, and is provided with teeth, d*, 
which gear with the long pinion, b*, of the spindle, C®. Ex- 
ternally the lifter is formed with a toe, e*, which (as the 
valve shaft the longitudinally sliding spindle, and the lifter 
all revolve together), will give more or less lift to the valve 
accordingly as the said toe, e*, is projected more or less out 
of the arc of the boss, H*, and which in consequence of the 
action of the eccentric, G*, will be more or less distant from 
the centre of the valve shaft. This action is to be regulated 
by sliding in or out the internal spindle, C*, which by means 
0 


its spiral ves or threads acting in the nut, D*, of the 
valve shaft gives an independent turn in either direction by 
the toothed i indle, C*, to the 


rtion or pinion, b*, of the 
lifter, E*. tn this way without (of necessity) changing the 
period at which the valve commences to lift is the range or 
action of it and period for closing the same determined. 

A number of engines fitted with Mr. Wright’s are 
already at work in America, ard, amongst others, four have 
been supplied by him for working the ventilating apparatus 
at the New York Town Hall. 








Brecon anp Mertuyr Raitway.—This company’s line 
has at last been as into the Vale of Neath Station, in the 
town of Merthyr Tydfil, and a junction for mineral and goods 
traffic has been sins with the Taff Vale Railway. The line 
has been opened for some years to Pant, distant four miles, 
and for about twelve months to Cefneoedcymmer, distant 
about a mile and a half from Merthyr Tydfil, and, as may be 
imagined, the traffic having to be conducted by omnibus for 
so long a distance, and the communication with the collieries, 
ironworks, and other railways of the district being incom- 
plete, has not increased in proportion to the expectation of 
the promoters of the line. company is also ig f en- 

in making an extension of about a mile and a into 
the town of yee ady Dowlais po mor wre it wh 
be hoped it wi opened for passenger ic early in 
i ae Some of the traffic from these works is tought to 
the line now by a tortuous railway of primitiye construction 
and difficult of working. The increased facilities offered by 
the new line will secure nearly the whole of the iron and coal 
traffic from these works, and the passenger traffic of a popu- 
lation of some 20,000 in Dowlais, and will, it is believed, make 
a most material addition to the revenue of the railway. 


BREWING AND BREWERIES.—No. XX. 
Borne tue Wort; Corrers anp Borne 
Bacxs—( Continued). 

_ Berone dismissing the subject of coppers and boil. 
ing backs it is desirable that we should say something 
respecting the proportions of these appliances, and of 
the dimensions necessary for performing a given 
amount of work. To some extent ordinary coppers 
resemble steam boilers, but there are certain points of 
difference which must be taken into account in esti- 
mating their power. In the first place there is in the 
heating surface of a copper, as ordinarily set, a far 
greater proportion directly exposed to the action of 
the fire than is usual in steam boilers, and its average 
evaporative power is therefore oe than that of 
ordinary steam boiler surface. Moreover, there being 
no obstructions to the circulation, the contents of the 
copper have free access to the heating surface, and 
this also tends to make the latter more effective than 
in many forms of steam boilers in which the circula- 
tion is deficient. In the respects above mentioned 
ordi coppers resemble the old hay-stack steam 
boilers formerly used, and the data obtained during 
experiments with these latter may be taken as apply- 
ing equally well to coppers. For experiments on hay- 
stack boilers it is necessary to refer back to the last 
century, and probably those made by Smeaton, in 
1772, on a boiler of this kind worked in connexion 
with his atmospheric engine at Long Benton, 
are as trustworthy as any. is boiler was 
worked at a pressure of 1$lb. per square inch, 
and Smeaton found that when using Newcastle coal, 
and burning 20.34 lb. of fuel per square foot of grate 
surface per hour, he obtained an evaporation of 1 cubic 
foot of water per hour for each 5.05 square feet of 
heating surface exposed by the boiler. He also found 
that each 112 1b. of fuel evaporated 14.11 cubic feet 
of water, this corresponding to an evaporation of 
nearly 8 |b. of water per pound of coal, by no means a 
bad result, all things considered. The boiler had 
13.08 square feet of Soaking surface per square foot of 

firegrate. 

Bearing the above facts in mind, and making an 
allowance for less careful firing than would be likely 
to be carried on during an experiment, it may be 
assumed that in ordinary brewing coppers about 
7 square feet of heating surface will be sufficient for 
the evaporation of one cubic foot of water per hour, 
or, say, 40 square feet per barrel. Considering, also, 
that a pound of coal burnt under a_copper—will 
evaporate from 7 lb. to 8lb. of water, and that about 
15 lb. may be effectively burnt per square foot of grate 
surface per hour, the area of the grate may be fixed at 
from psth to 7ythof the heating surface, or say from 
3 to 3$ square feet per barrel to be evaporated per 
hour. In setting the copper the latter should be 
kept sufficiently high above the firegrate, say from 
1 ft. 6 in. to 2ft., to allow perfect combustion to take 
place, and at the same time to prevent the flames from 
impinging on the bottom too violently. In steam 
| boilers the flues usually have an area at the largest 
part equal to about 4th of the firegrate surface ; 
but in the case of coppers, particularly those of small 
size, the sectional area of the flues may be advan- 
tageously made considerably larger than this—both in 
order to obtain increased heating surface and to give 
facilities for cleaning—the draught being regulated by 
working with the damper partially closed. The form 
of flue shown in our engraving of Messrs. Pontifex 
and Wood’s copper, on page 96 of our last number 
but one, is a very good one, as the outer side being 
deeper than the inner a kind of pocket is formed 
in which the soot can rest clear of the heating surface. 
Flues of similar form to this are now very generally 
adopted for Cornish boilers. 

In considering the above proportions of heating 
surface, &., we hove assumed, as is usually the case 
with steam boilers, that the coppers have to evaporate 
their contents from an initial temperature of about 
that of the atmosphere, or say commonly under 60°. 
In the case of a wort copper, however, the contents 
are generally admitted at an initial temperature of 
about 140°, while in the case of a liquor copper the 
object is usually not to evaporate the water but to 
merely raise it to boiling point. Both these cases 
will now have to be considered. 

The total heat of steam at atmospheric pressure is 
1178.6°; and if the contents of the copper were 
supplied at an initial temperature of, say, 55°, then 
1178.6 — 55=1123.6° would have to be imparted to 
them to effect evaporation. With an initial tempera- 
ture of 140°, however, the number of de; to be 
imparted is reduced 1178.6 — 140=1038.6°, and the 





evaporative powet of a certain area of heating sur- 
face may practically, under these latter circumstances, 
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ais-compared with the ‘former, ‘be said to be increased 
in the inverse ‘proportions of 1038.6 to 1123.6, or, in 
other words, 36.88 square feet would in the latter 
ase evaporate as much as 40 square feet in the 
former: In estimating ‘the’ evaporative power of a 
Copper, thesé ‘facts should be bore in mind. We 
have said that practically the evaporative power of the 
heating surface may, rae 4 the above circumstances, be 
Said to be augmented in the inverse proportions of the 
numbers 1038.6 and 1123.6; but this is not strictly 
accurate, as the efficiency of agiven area of heating sur- 
face is increased by an increase in the differences of tem- 
perature between thie heat-giving and the heat-receiving 
media on the opposite sides of it. For this reason the 
heating surface would be slightly more effective whilst 
the contents of the copper were being raised from, 
say, 55° to 140°, than it would be whilst their tempe- 
rature was being increased from 140° to 212°. This 
deérease of efficiency, however, although we mention 
it here, need not be regarded practically in the cases 
we are considering. 

As we lidve already stated, in evaporating water at 
atinospheric pressure from an initial temperature of 55°, 
it ‘is requisite to impart to it 1178.6 —55, or 1123.6°, 
bot ‘in “a ‘liquor copper, where the contents have 
merely to bé raised‘ to the boiling point, there are but 
212~—55=157° to bé imparted. An amountof beating 
surface which would be capable of evaporating one barre 


per hour would thus raise aes =7.15 barrels from 
5 


55° to the boiling point, The amount of heating 
surface necessary for raising one barrel per hour to 
the boiling:point may thus be taken as ~ =5.59, or 
4.10 
say 53. square feet. .The proportion of giate surface 
will ot course be the same.as that before mentioned, 
namely, cond ye tx the heating surface. It must 
he remembered that the proportions which are above 
given are only intended to, apply to coppers of the 
ordinary form with fires beneath them; when -the 
liquor is heated in Cornish or other boilers, the ordinary 
poopastions adopted for such boilers must, of course, 
¢ adhered to, it. being merely borne in mind that the 
heating surface required to heat a certain quantity of 
water per hour to boiling point, is only about one- 
seventh of that mecessary to evaporate the same 
quantity in the same time. 

Next, as to the evaporative power of backs heated 
by steam-pipes, and of coppers having double bottoms 
between which steam is admitted. If there were no 
losses by radiation or from other causes the amount of 
heat imparted to the contents of a steam-heated copper, 
or boiling back, should exactly equal that lost by the 
steam by which the heating is effected ; and the question 
of the evaporative power of any lea rt vessel 
is thus really one of the efficiency of the condensing 
surface to which the steam is exposed. In other words, 
it is necessary to ascertain the quantity of steam 
which.can be condensed in a given time by the surfaces 
of the coiled pipes or double bottom, as the case may 
be, and from this to calculate the heat imparted to 
the contents of the vessel, certain allowances, as we 
shall. explain presently, being made for various losses. 

At first sight it may appear as if a square foot of 
heating—or condensing—surface ought to produce 
the same results, whether it forms part of a length of 
piping or of a double bottom; but in reality there are 
points of differences between the two cases which 
materially affect the results obtained. In the case of 
double bottoms, the material through which the heat 
has to pass is usually much thicker than in the case of 
piping, and the transmission of heat is thus mach less 
rapid in the former than in the latter case, and the 
quantity of steam which a certain area of surface is, 
under similar circumstances, capable of condensing in 
a given time, is also, consequently, less. In the double 
bottom, also, there is a greater chance than in pipes of 
air being mixed with the steam, and as this mixture 
has been:found to be very detrimental to the condens- 
ing power of the surface, it is always advisable to fit 
an ait cock to allisuch double bottoms, in order that 
steam may be blown through them when they are first 
set to -work, and the air thus expelled. On the other 
hand, double bottoms have this advantage over steam 
pipes, that the water arising from the condensation of 
the heating steam falls-clear of the heating surface, 
whilst. in pipes it in some cases occupies a certain 
portion of their length, aud thus diminishes their effec- 
tive heating surface. 

The differences above mentioned render it necessary 
that we should. consider separately the heating or— 
what is the same thing—the condensing power of double 
bottoms or similar contrivances and ¢hat of coiled 
pipes; and we shall commence with the latter. The 








heating power of a prem area of pipe surface depends 
upon the material of which the pipes are composed, 
the thickness of that material, the difference between 
the temperature of the steam contained in the pipes 
and that of the liquid to be heated, and upon whether 
both ends of the coil are in'communication with the 
boiler, or whether one end js opemta the atmosphere, 
When one end of a coil isyopen to, the atmosphere, the, 

ressure of the steam.in the-coil: decreases 
rom the receiving to theo: 
between the tem ‘of the steam and that of the 
contents of the boiling back also decreases, and the 
consequence is that less heat is transmitted through 
the material of the pipe, Lf.on the other hand,..both 







ends. of, the coil: th-the boiler 
orif, what may be delivery end is fitted with 


a poh Se os full mow ph gpreg can = 
tained throughoubythed of the pipe, the 
difference of the retest ethin sd without the 
pipe will also be constant, at all points. ‘These con- 
siderations show the desirability of either connecting 
both ends of a coil to the boiler, or of fitting the 
delivery end with a steam trap, and this is more 
particularly the case if theligquid, which is to be heated 
bas a boiling point higherthan that of pure water. In 
such a case Ai that portion of tie length of an open 
ended coil whith ‘contains gteam at atmospheric 
pressure is worgg than useless#pr boiling purposes, 
although whilst the contents of the boiling back are 
being heated up to the boiling point it may be of some 
service. 

From the facts above stated, it will be seen that, 
under similar circutiStamees, an open ended coil 
possesses less heating-power per whit of surface than 
a coil having both ends ii communication with the 
boiler; but it does not follow from this that the open 
ended coil will always: produce less economical results 
than the closed one, bu€ only that it will require a 
greater surface to do the same amount of work. In 
‘hose cases' in which the water arising from the conden- 
sation of the steams not mixed with the contents of 
the vessel which Fs ane there is, however, a 
sourte of Joss in’ the opemended coil which does not 
exist’ in’ coils having’ botli‘ends connected to the 
boiler. The loss to which we allude is that due to 
the expansion of -the steam in the coil, this expansion 
causing a small amount.of condensation to take place. 
In those cases, lidwever, in which the open end of the 
coil delivers the water of condensation into the boiling 
back there is no loss from this source, and this ar- 
rangement also prevents the waste which sometimes 
occurs with open ended coils in consequence of an 
inerease in the pressure of steam in the boiler, or a 
diminution of the condensing power of the contents 
of the boiling back. 


FLOATING STEAM FIRE ENGINE AT 
CALCUTTA. 


Our readers will probably remember that in our issue of 
the 22nd March, 1867, we gave a description and report of 
trials of a floating steam fire engine on the river T 8, 
constructed by Shand, Mason, and Co,,of London. This was 
subsequently taken to pieces in segments, and shipped to 
Calcutta, for the use of that port, and was ordered by our 
Indian Government. She has since been put together at 
Calcutta, under the supervision of the chief engineer to H.M.’s 
dockyard there, who has forwarded the following very satis- 
factory results to the makers, which, added to excellent 
service which has been done by the steam floating fire engi 
which they constructed for the London Fire Engine Esta- 
blishment, in 1855, and is now belonging to the Metropolitar 
Fire Brigade, speak well for their reputation as rs of 
these larger classes of steam fire engines : 

(Copy. © Calcutta, 10th June, 1868. 

“ Messrs. Shand, Mason, and Co. 

“ Dzar Srrs,—I have much pleasure in informing you 
that the floating fire engime “ Hooghly” is now fairly out of 
my hands. After repeated and very satisfactory trials, the 
vessel was made over to the authorities for service, on 
the 28th ultimo. I had altogether six trials, both under 
weigh and pumping, each of which gave satisfactory results, 
and I am glad to Eales motes on highly pleased 
with her performance, both in speed and throwing of water. 
Eaeh of the trials, commencing on the 20th ultimo and suc- 
ceeding days, were, with one (the 3 in.), six and twelve nozzles 
successively, averaging revolutions of pumps, 100, water 
pressure, 120, and steam , 100, throwing the water to 
a height of from 140 ft. to 150 ft., to the admiration of all. 
It was rather an imposing sight for the residents of Calcutta. 
The vessel’s s through the water, with steam pressure at 
100, averaged from 13 to 14 miles per hour. Nothing like it 
here. I have had the “ Hooghly” rather long on my hands, 
but this was owing to the great paucity of labour, very much 
felt throughout Calcutta lately. I have secured the services 
of a very good, sober, steady engineer to take charge of her, 
and who is to haye an engine driver assistant, with a full 
complement of both engine-room and deck crew. It is in- 
tended, when a fire breaks out in the port, that one of the 
harbour master’s assistants will take the deck charge of the 
vessel, so as to allow the engineer solely to look after the 








end, and’ the difference | 


» | should be at once sent out for 


t acquisition to the ; and wishing that success 
wey attend list, Y ob 4 same time hope she will seldom 
have onmee to be uired in action. 

“T am, dear 3 yours faithfull . 
(Signed) “W.H. doupanss, 
“ Chief Engineer H.M.’s Dockyard.” 


NOTES FROM INDIA. 
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works throughout the empire, the 
deteemined that a considerable increase of the 
existing publie works establishment is necessary, and that an 
— has accordingly been addressed to the Secretary 
of State requesting that civil: engineers of experience 
porary employment, in 
fficers to carry out the 






Tadia, 
Tndia has 


order to meet the pressing want 
works sanctioned and in con 


A very general belief éxists amongst the natives of Pengal 
that the virulent fever which has:afflicted certain districts is 
due to the interference of the railway embankments with the 


cringe soe coum . On this point Government has 
called for reports and v= Ma from a multitude of engineers, 
district offieers; &c., and their replies (many of'them very 
thoughtfaliand able) are on the main question nearly identi- 
eal: They prove conclusively that the Nuddea and Hooghly 
fevers have;mothing. whatever fo do with the railway em- 


te 
Central Provinces.—The quantity of cotton exported from 


Berars os fortnight 
preceding the 4th of April, 29 ressed 
22,645-half pressed bales, and 






exported in 1867-68 was 61,986: kandies, 
kandies in the previous year. Af the time of ing his re- 
the cotton commissioner stated that cotton was coming 
o the market in’ considerable quantities, owing doubtless 
to the enhanced rates prevailing in the Liverpoolmarket ; 
but there was no expectation thatthe transactions during the 
remainder of the season would bring the figures up to the 
total of last year’s exports. i he 

Bombay.—The Bombay Gazette lately mentioned the disco- 
very of a seam of coal at Chanda by Captain Smith, the Deputy 
Commissioner of that place. is 85 miles south of 
Nagpore, and 70 miles from the nearest station on the Great 
Indian Peninsula line, with good roads leading to it. The 
Central Indian Times says: “Tt is now quite certain that 
under the whole sandstone area in this di which is com- 
puted at about 600 square miles, coal may be found in any 

uantity.” eT) 

It is said that the chief engmeershipof the»Great Indian 
Peninsula Railway has been offered:to. Mr. H. P. Le Mesurier 
in the room of Mr. Rushton, whoisabout to go home. 

Bombay Harbour has recently with vessels 
returned from Annesley Bay, and, notwithstanding the in- 
efficient accommodation there, scarcely a single accident has 
occurred. This unusual good fortune does not, however, in 
any way weaken the case for a new lighthouse on the Prongs 
in deep water, “on which thorough and effectual plan,” says 
the Times of India, “it is to be hoped that merchants and 
underwriters at home will insist, in preference to the half 
measure which it is said the Public Works hy ogre are 
about to adopt. And it may be hoped that deplorable 
deficiency of Bombay Harbour in respect of appliances for 
the landing and shipping of cargo as revealed by the costly 
detention of these rs ian transports will not be lost upon 
the Secretary of State when next the question of docks for 
Bombay comes before him.” 


CAVERSHAM BRIDGE. 
To tHE Eprror or ENGINEERING. 

Srz,—In your last number you give a list of the contractors 
and the amounts of their tenders for Caversham Bridge. “You 
call us the Railway Plant and Iron Company, and the amount 
85007. It should be The Leeds Railway Plant Company, and 
the amount 83167. Perhaps you will kindly correct these 


errors, and oblige, i mn pa 
ours truly, 


Pro the Leeds Railway Plant Company, 
Wrii1am Parser. 
6,5Great Queen-street, Westminster, 
London, August 12, 1868. 

















An Eneiverrs’ Catatocus.—Messrs. T. M. Tennant and 
Company (Limited), engineers, millwrights, tool-makers, 
&e., Bowershall Works, Leith, have sent us a copy of their 
new catalogue. It is certainly one of the handsomest cata- 
logues ever issued by any engineering firm for the legitimate 
purpose of “pushing trade.” It is a large royal quarto, 
quite de luxe with the richest, creamiest, and smoothest of 
tinted papers; in fact, both in respect of the material em- 
ployed, and the mode of executing the ing and letter- 

ress printing, the catalogue more rese a fine art pro- 
Satin than a plain, prosaic indication of the kind of work 
done by Messrs. Tennant and Company in the way of ane 
building, boiler-making, &. The catalogue embraces, first, 
some twenty of iptive matter, price lists, &c. ; and 
then there are a one hundred pages of illustrations, 
many of which are full- engravings. Large and small, 
there are altogether 1 Paps on 5 ony May oer 
that a large proportion o: vings imprint o 
Mr. J. H Rimbsult, an artist w. taste and skill are con- 


stant], Padpenpaat prepa! ry, wy acseaer ie y 
and printing are auch as cannot : ped a 
burgh workmen, we, by i the cata- 
logue as an artistic production of no mean order. Of the 
character of the engines, tools, &c., constructed by Messrs. 
Tennant and Company, and the prices charged, we say 





machinery. It is admitted by every one the “ Hooghly” is a 


nothing, but direct our readers to the catalogue itself. 
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THE PENRICE TUNNELLING MACHINE. 


. Tue various machines that have been designed or experi- 
mented with up to the present time, for boring tunnels, and 
for drilling the galleries of mines, may be divided into the 
following classes. 

1. Such as pierce numerous. blasting 
the one hand to determine, and.em@ 
the effect of the powder. . This class; 
comprises a great number of magh 
divided into two heads, according 
working parts, and the action of thé’ 


In the first the cutter is a square boring bit,iacting by per- 
cussion, and not having any auxiliary rotating movement; 
such are the percussive bori of M.. Sommeillier, 
worked by compressed air, at See Cenis, Mr. Dering’s, 
employed at.the Vielle Montagne Zine the Swodesh 
machine of M: Bergstréem, and those’ r. Low‘and Mr. 
H. Haupt.» ; 

The second ig that in which the cutter is either a spiral 
drill or a cutting ring armed with points of sufficient hard- 
ness, with a rotary movement, under/a continuous or in- 
termittent pressure ; these comprise the hand perforators of 
MM. Lisbet ‘and Jacquet, and of M. Lesehat, and this last 
system ¢ombined by M. de Laroche-Solay, with the water- 
pressure engine of M. Perret. 

2. i avoiding the suse of, powder, and workin 
by dividing. up the mass .into ht. furrows, whie 
are ploughed out, either by means pf an oscillating cutting 
tool, armed with knives; or by a vibrating pick, such as in 
the coal-€utting machine of Messrs. Jones and Lewick, 
worked by you air; or by means of revolving discs, 
mounted with chisels, or with saw teeth; or, lastly, by the 
action of revolving lead discs, working in combination with 
emery or other cutting powders. s,The three first can be ap- 

lied only to soft stones, suscepfible 6f incision. by means of 
fleas or picks ; those of Messrs.. Garrett, Marshall, and Co., 
and of Messrs. Jones and Lewiek,are specially adapted for 
working in coal mines. “ 

3. Compound machines, which extend. their action around 
the whole section of the gallery; perforating a circular 
furrow, and combined with the action: of a percussive 
cutter, arranged to piercé” @ eentral blasting hole, the 
chisels cutting at the same time a“futrow of equal depth 
on the face of the gallery, with the object of controll- 
ing the effects of the central blast. Of this class is the tun- 
nelling machine of Captain Beaumont. 

The first and third of these classes; designed for operation 
upon hard rock, depend upon the supplementary employment 
ot blasting powder. 

The following inconveniences are consequent upon the use 
of explosive agents. An interruption to the work is unavoid- 
able, caused by the necessity of removing the boring ma- 
chines to the rear for charging the blast, for avoiding the 
effects of the explosion, for facilitating the removal of 
the débris — peg 50, 0 - ing is always 
accompanied by a greater or degree of danger. There 
is a difficulty in removing the débris, broken into larger,or 
smaller fragments, in a narrow gallery, the area of which is 
still further reduced by the pressure of the machine. The 
generation of deleterious gases, the hurtful action of which 
can onl diminished at the expense of energetic ventila- 
tion; the irregularity and incompleteness of the blasts in 
rocks with fissures. Lastly, the expense of powder is an im- 
portant consideration, which can be saved: It may be added 
that in drilling separate holes, it is n to reduce to 
powder the whole area operated on by the ,drill, and it is 
not possible to take eornre of any disintegration that 
would result from the repeated blows of striking tools. 

The rock-boring machine, bey et J Captain Penrice, is 
distinguished from any of those al 'y mentioned by the 
following characteristics. It dispenses with the employment 
of powder; it attacks the whole area of the gallery; it 
operates by means of cutters with bevelled edges, and dis- 

sed, it is alleged, in such a way as to disintegrate the rock 
a series of blows. These knives strike rapid blows at the 
same time that they revolve around the axis of percussion ; 
the débris resulting from the work are small, and are- 
ejected mechanically to the rear of the machine. It works 
continuously, and need not be stopped, except for the renew- 
ing of the cutters. 

, the illustration on page 142, the piston, A, is the principal 

+ of the machine, and is cast in one piece; it is of gun 
metal, in the form of a hollow i 
boring head.. Its rear end. is swel. 







o the 


out in such a manneras 


to form a piston, which is closed by..a plate. The diameter: 


of this i 2ft Adve The mean eH is variable, de- 
nding upon: t itive positions of the boring-head and 
the surtacé'of.the rock. The d diameter of this bortaly head is 
5 ft., which \dimension fixes the size of the gallery to be 
rforated. The arrangement adopted in the last design for 
the boring head, Fig. 1, consists of a circular plate divided into 
four segments, congas Saat two-thirds the area of 
the disc, the remaining third being left open to allow a passage 
for débris, and for the admission of the labourers in charge of 
the work. The segments = upon the face a series of 
ves With a dove-tailed section, arran concentrically 
rom the centre to the cireumference. these grooves, 
cutters, in tempered steel, with chamfered edges, are fixed 
edgeways, and four by four, by means of wedges with an 
equal section to the dove-tailed grooves, but reversed in form, 
and secured im place with holding bolts. The various concen- 
tric rings are stepped,outwards trom the circumference to:the 
centre, as shown in tho section Fig. 1, the space left be- 
tween them depending the nature of the rock. The 
piston is placed iti @ cast-iron cylinder, Fig. 1, with a 
solid end at the ‘rear, aod fiatedabod with a stuffing box in 
front. Thiseylinder: s inotive fluid by the opening, 
O, which is, placed alternately in communication with an 
admission and the exhaust by the actionyef an 


equilibrium vale formed by two pistons moving: vertically’ 
in the cylinder, e’.. The front face of the piston communi- |: 


linder, terminating in the | 


cates permanently with the admission pipe by means of a 
pow? ae channel, ‘the motive fluid ‘actin ta the annular 
space forms an elastic cushion, which iis to preserve the 
cylinder, and at the same time facilitates the back stroke of 
the piston. The effective power produced is therefore pro- 








portioned to the difference of area between.the front and the 
rear of the piston. The cylinder, is- itself : by 
a smaller cylinder, D, which is oply.an.ordmary stea ¥ in- 
‘der with its valve box, recei the zmotiye fiuid by a 
separate admission, and escaping. through a. branch of 
the escape passage of the largese . The piston rod 
of this little cylinder travers nder, C, transmits 
its reciprocating motion to ting valve,.of the 
large cylinder, and is conn its lower end. with a 
bent shaft, which is placed in the interor. 


of the frame, and has a heavy 
placed upon it. This shaft tram 
toothed gearing to three transverse shafts, 

following duties: the arbour, Gj, by means.of two -inter- 
mediate shafts,,.gives motion to a, shafb ’ ing. with a 
worm into a hhokeal = wheel, secured, upon, it with two 
keys, These keys are fastened to one of the, i 

a steady rotative thotin is obtained, without ant 


peer olin 9am The arodescribed by the outer 
i of, the, boring head, -in its circular, motion, 
is. .10 in. per stroke, or about 40 in: persminute. The 
rotating motion which accompanies the pexeussive action can 


—- at will by means of a lever, which throws the 
inclined wheels out of gear. 


Thé shaft H, by means of tweintermediate shafts placed 
on each side of theframe, transmits the rotary motion to two 
rollers with large felloes, and roughened on..the. periphery. 
These rollers are, intended to regulate the advancing travel of 
the machine, to the rate of penetration into the rock,, but 
that they may have sufficient adhesion, and that they may 
be able, even when at rest, to keep the imertia due. to, the 
weight of the machine by opposing. a resistance to recoil, 
the system is completed by a third wheel placed on the 
upper part of the machine, which bears ageing t the upper 
side of the gallery, the pressure against which can be increased 
by means of a screw. To effect this, its axis, which is 
situated in the same place as that of the other two, is 
mounted in two iron plummer blocks, which siide in the 
grooves made in vertical iron cheeks, which are placed upon 
the top of the frame. A screw worked by hand, gives motion 
to the plummer: blocks, and @ pressure is obtained, the 
amount of which is regulated By the flexure of # Brown 
spring, interposed between Bs plummer blocks, and the 

int of action of the screw. Thi ing preserves a certain 
ua of flexibility in the <yclgeas at oa the rollers avail 
themselves in passing over the inequalities to which they are 
exposed in passing along the gallery. a: ial , 

he progressive motion resulting from the ratio between 


the number of teeth in the three helical wheels,-and the ‘dia- 


meter of the rollers is .1825 ft. perminute, or about .000482 ft. 
per stroke. This speed sses that, which can 
reasonably be anticipated in ck. Ypulliiently hand to justify 


the application of such a machine. A friction clutch 


shaft worked by a lever gives to the workman the 
machine the means of regulating the advance, i 
the progress. of the boring head. A> shaft transmits a 


motion by means of two pitched chains and pinions tothe 
pulley, N, and by the action of the pulley, and a second 
similar one placed in advance of the machine, an end- 


less chain covered with solid palettes is driven. This 
chain works in a channel formed:in the lower part of the 


frame, and throws to the rear thedébris which collects ia: 
bottom of the gallery. The at which the chain is 
driven is 33 ft. per minute, or .082 ft. per stroke. The abut- 
ments furnished by the rollersas above described insure a 
solid base to the machine at the rear, and at the same time 
supply the means of progression, but a third abutment has 
been found necessary near the boring head. ‘This has been 
obtained by means of a block, P, placed to the rear of the 
boring head, and connected with the general frame by two 
articulations, and upon which the forward extremity. of 
the frame is supported by two screws. The position of the 
boring head can be regulated by these screws. It has been 
found. that this additional abutment is indispensable for ob- 
taining the best results from the,action of the cutters, which 
ahaha to striké in the furrows. 
WK ediately behind the boring ‘head in the upper part 
the gallery is placed a bent pipe, which projects thronghia 
‘number of emall holes, with which it is cae 4 a spray of cold 
water against the face of the roek. The quantity of water. 
otight' to be sufficient to prevent the cutters from heating in 
hard tocks, to disintegrate the spaces between the knives in 
softér material, and in each case to carry away the débris, 
Arod:which extends along the whole length of the machine, 
and‘is supported in guides, permits the workman, whojshould 
always have possession of the handle, to register at all times 
the progression of the cutters, of the direction they take, and 
and pee wes of the operations that arerequired. Blow- 
ing-off cocks are placed at each eitd of the cylinder. 

An additional resistance to. the recoil of the machine is 
obtained by a strut, which is: attached to the rear of -the’ 
machine with a movable joint, and by means:of ast adpiabiny: 
screw the length of the strut can de regulated. ..iaiehin | 

Steam has hitherto been employed in working the~two 
machines which have been constructed on Captain Penrice’s 


principle, but it is also adapted for workin compressed 
air, to do which it would be necessary to Srofit by the expe-' 
rience already gained at Mont Cenis and pears 24 


The volume of fluid, whether of air or.steam, required for 
both cylinders of this machine per seeant i 





as 
of 400 strokes a minute’ in the large ¢ylnder, would be as 
follows : om Pa 
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wasted 
‘sumption to 6.57 cubic feet and 
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In which R=1.16 ft. radius of large cylinder. 

s=1.96 in. length of steam admission. 
7=3.936 in. radius of small cylinder. 
s=1.57 in. length of steam ission. 

If worked by steam, this amount should be increased by 
about 25 per cent., to make up for losses. inc nsed and 
For this work a boiler with 749 square pe 
would be required, consuming about 507 

If instead of steam, com air be 
tion of 5 per cent. for losses would be 
jm of 170 horse power would be requ 

cient air to a pressure equal to four atj 
the.boring head with a velocity of 400 s 

‘Only two of these machines have as yet- 
and one of these was recently sent to , Where . ex- 
hibited in the workshops of iM. J. F. i and Co, front 
of a large block of quarry stone, which it ) Di . 
As no sufficient results of its performance hayeyetbeen pub- 
lished, dt is difficult to form any decid m a8 ‘to its 
merits, The main principle, however, th 
the whole area of the gallery, is open ta! 

Doe eg f aersee labour is ineurred, , whi 
jormed by judicious blasting, as in 
Beaumont’s machine, which 1s confined in! 
cutting out a narrow groove for a depth of 
a central hole, which serves as a blasting: ch 
Penrite boring machine the frequent ewal of. 
is a work involving a considerable loss ‘of. time— 
moke'sérious' ‘than that ineurred by the’ werrin} "abe, 
knives themselves. Durability in all its parte is’a 
ciple in tunnelling machinery. Delays, incurred for.repairs 
represent not only the time lost for the machine,’ bubfor all 
the workmen employed, and such losses more. than swal- 
low:up any difference in “{favolr of machine! over hand 
tunnelling. Captain Penrice’ claims’ for his aystem that 
he effeets 2 saving in time by cutting away. the, whole 
area, and removing the débris as it falls; over those arrange- 
ments in which # minimum area is cut away,-end the bulk 
removed by blasting. It is true that the latter system in- 
volves the necessity of running the machine ont of the 
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gallery, and afterwards’in ¢ g off. en, stone 
shattered by the blast; but we think the large power re- 
quired to drive his machinery, which cannot be erected with 


profit for tunnels less than a mile in length, and the constant 
renewals that must..be , more than com te for 
the losses in the former case: e believe that no statistics 
of ; Captain Penrice’s machine can do over a lengthened 
time have’ been oa published ; BR it e o 
accomplished fact we must doubt that it will be capable o 
making, as is asserted, a continuous daily duty of iy ds a 
day through granite. . Rigs Laid 








RAILWAYS IN PERU. 
To THE Epiror oF ENGINEERING. ; 
Srr,—In your last number of the 7th inst., attention is 
called (speaking of the Islay and Arequipa Railway) to the 
“reputation,” the “skill and perseverance” of: Ameri 
en in South America in overcoming natural obstacles. 
While L for one, can very chierfully: and from” personal 
knowledge bear witness to this'skill and perseverance, not 





of recently 





only in South America but clowheeeey ag in this i- 
cula? instance. it is only fair to. state 4 2 sur- 
veyed and loekted the® Arequipa’ Railway'for English pro- 
moters, and the plans then made‘are being carried out under 
American auspices. The railway will attain an elevation of 
7600 ft... From. the remarkably rugged and mountainous 
character of the western slopes of the Andes, the country the 
line-must through is — as difficult, if not more so, 
thanany district that has challenged engineering: skill, even 
im these days. It will require all the skill.of Mr: W. W. 
‘Biyans, New York, who, I understand, is engineer in chief, 
and Mr. Meigs, the enterprising contractor, to bring their 
abouts to a satisfactory conclusion. 
- The ¢oncession granted to the parties in’ 1864 was duly 
brought to England, and placed in the hands of a London 
company (since failed), which notoriously and. dis- 

moeeelly failed in performing its obligations to garry out 

‘construction of this railway, as it did every other affair 
ifwas engaged in. Hence the concession Japsed, and has 
: been, by the Peruvian Government, regranted to 
Mr. Meigs and another, thy Sy t 
.. L shall feel obliged: by the insertion of: this letterin your 
next number, and remain, Sir, 

Y Your obedient Servant, 

OswaLD' YOUNGHUSBAND, 
London, August 11, 1868. M. Inst: C.E. 


Americas Siturine Cars—Messrs. Avand B, Pullman, 
of Chica Wile Ebeping and hotel cars wé have to fully 
described and illtistrated from time to time, have despatched 
an agent to Marope for the p of ‘negotiating with 
various rejlvarres™ for the introduetion of this faecal 


class of rolling stock. bes le ert r 
their cars w; pean by on the sa 
run them rag to build the 


et 














ame j 
jages at their Own 


expense, ahd Haina them over'to the’ tomparies, pt em all 
ti lyesjthe extra sleeping ‘fares. “‘Therercan't t a 
bre gic pw prea Engi silage fi ‘class of; tolling 
stock, bat én the “long Contin through lines there is a 


“fétd’ open to Messrs: Pullman’s enterprise. , 
we er Mevicas Rartway.—The Maclean Govetmment 
have entered into arrangements with ‘oie Don: Ramond 
Zangroniz to build a railroad from Vera Cruz, the chief port 
of the Republic, through Jalapa and Perote eo bar a 
distance of about 160 miles, or 263 kilometres. j r 


of the road is tothe ted a sul of $5000 im Mexican 
Aeede Idlometre esmpletod. This ere A to be con- 
sidered a debt to the nation, ‘énd six percent. intérest is to be 


Yoru fo Puchi to be $1330; secoml-cnse face 88.00. 
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, . in mixing the particles of sand with a viscid solution | consisting in reducing calcined flints to a fine powder, 
THE PATENT CONCRETE STONE of silicate of soda, the pasty mass thus produced being | and boiling this powder for a long period Oak i leent 
WORKS. next moulded to the required form, and then treated | excess of alkali. Both these processes were neces- 


Tere are but exceedingly few factories, of any 
description, where the operations to be witnessed are 
of so interesting a character as those carried out at 
the Patent Concrete, Stone Works at East Greenwich. 
Mr. Ransome’s process of making artificial stone is 
not only one of very great scientific interest, but it is 
one which can be clearly traced in all its stages by a 
visitor to the works, an advan possessed by but 
few manufactures in which chemical action plays an 
important part. It is now four-and-tweuty years 
since, in 1844, Mr. Ransome directed his attention to 
the manufacture of artificial stone, but it was not 
until 1861 that he discovered the process of manufac- 
ture now followed, a process distinguished alike for 
simplicity and scientific beauty. Of Mr. Ransome’s 


earlier efforts and of the perseverance with which he 





" laboured on, struggling with, and eventually surmount- 
ing each difficulty, as it appeared, we have already 








spoken in this journal, and it is therefore merely 
necessary for us to advert to them here; but it is de- 
sirable that, before describing the works at East Green- 
wich, we should give a general outline of the theory 
of the process of manufacture carried out there, 

Mr. Ransome’s artificial stone may be described as 
consisting of particles of sand (mixed in some instances 
with powdered limestone) agglutinated into a solid 
mass ty 


a silicate of lime, and it is the manner in 
which this silicate of lime is produced within the mass 
which forms, as it were, the keystone of the whole inven- 
tion. As at present carried out the process consists 





with a solution of chloride of calcium. On thelatter solu- 
tion being applied the silicic acid and the oxygen of the 
silicate of soda (Si. O, Na. O.) combine with the 
calcium of the chloride of calcium (Cl. Ca.) and form 
silicate of lime (Si: O, Ca.-O.), whilst the chlorine of 
the ehloride of calcium unites with the sodium and 
forms chloride of sodium (Cl.'Na.) or common salt, 
which is afterwards removed nan the stone by wash- 
ing. These chemical changes will perliaps be under- 
stood more clearly by an inspection of the 


diagram 
below :— 





sarily expensive, and, moreover, the solution produced 
by that last-mentioned was too weak to be of much 
service for Mr. Ransome’s purpose. After much 
—_ Mr. Ransome conceived the idea of boiling 
the flints in a solution of caustic soda under pressure, 
and on carrying out this idea he- obtained results 
which were as successful as they were astonishing. 
He found that whereas flints, even when reduced to 
fine powder, might be boiled for days with a caustic 
solution in an open vessel without obtaining more 
than a thin sweetish fluid, which was an aeney 


Silicate (‘Silicie acid Si. O* S.O>> weak solution of silicate of soda; yet when the bo: 
pr Na.... Ca. Silicate of | ing was conducted in a closed vessel, and the pressure 
Soda ) Soda ... ° ° lime. raised to 601b. or so per square inch, the flints, even 
oe if not crushed, dissolved readily, the result being the 
Chloride : formation of a strong viscid solution of silicate of soda. 
o Calsium «.. Ca... Na.  ) Chiloride Aeert from its special utility in the case we are con- 
Calcium (Chlorine ... Cl... Cl. of Sodium. ‘ sidering, this discovery of Mr. Ransome’s was one of 
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The process above described, however, simple and 
theoretically perfect as it is, would practically have 
possessed no commercial value whatever, but for 
another result of Mr. Ransome’s labour, namely, the 
discovery of a mode of manufacturing the silicate of 
soda in any required pomrgar: y a reasonable rate. 
Previous to this discovery of Mr. Ransome’s, silicate 
of soda had been prepared by two metligds, the one, 
called the dry process, consisting in a quan- 
tity of sand with an excess: of the. and 
subjecting the mixture to a high’ temperature in a 





crucible; and the other, known as the moist process, 








| i 
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FIc.4. 





ve t scientific interest, and it is one which de- 
serine occupy an ‘important place in the annals 
f physical research. . 
: Having given some particulars of the theory of Mr. 
Ransome’s process, we may now proceed with our 
description of the works of the Patent Concrete. Stone 
Company, at East Greenwich. They are situated on 
the bank of the Thames, opposite the Cubitt’s Town 
pier, and possess an extensive river frontage. The 
principal ‘portion of ‘the sand’ used in the manufacture 
of the stone is’ brought’ from Maidstone, whilst the 
flints are readily obtained from the lime wharves, in the 
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neighbourhood of the works. The limestone can also 
be obtained close at hand, and the chemicals are 
brought from the Tyne at but slight expense. The 
supply of water—and there is a good deal used on the 
works—is derived from a well sunk on the premises. 


The first process to which the sand is subjected is that 
ofdrying. For this purpose it is raised by an elevator, 
and delivered into the upper end of an inclined revolving 
sheet-iron cylinder, through which a current of hot air 
is forced by a fan. The sand, after being dried, is 
sifted, and is then stored under cover for future use. 
As the sand, if used alone in its natural state, would 
produce stone of too coarse a grain, a portion of it is 
ground to a fine powder under cast-iron edge runners, 
these runners being also used for grinding the lime- 
stone, which is in some cases mixed with the sand. 
The proportion of ground sand or ground limestone 
mixed with the sand in its natural state, of course 
depends upon the purpose for which the stone is in- 
tended; but in no case does it amount to any great 
quantity. 

At one end of the main building of the works are 
the boilers in which the silicate of soda is prepared. 
These consist of cylindrical vessels fitted with a gratin 
on which the flints to be dissolved are placed, fod 
heated by coils of steam pipes. The flints haying been 
placed on the gratings, each boiler is filled with a 
solution of caustic soda of a specific gravity of 1.12, 
and is then closed. Steam, at a pressure of 70 Ib. per 
square inch, is then turned into the steam pipes, and 
the boiling is allowed to go on until the flints are dis- 
solved, the result being the formation of a solution of 
silicate of soda having a specific gravity of 1.2. A 
cock on a pipe, communicating with the bottom of the 
boiler, is then opened when the pressure of the steam 
in the boiler forces its contents up this pipe into a 
settling tank, from which it is run when clear into an 
open vessel fitted with a coil of steam pipes. In this 
yessel, the solution is concentrated by evaporation 
until it has a specific gravity of 1.7, when it is fit for 
use. Our engraving on the preeeding page represents a 
set of plant for producing silicate of fee in the 
manner just described. 

In this case the caustic soda is dissolved in water in 
the tank, a, and the solution is then run down through 
a pipe furmished with a cock into the boiler, 4, in which 
the flints are dissolved. This boiler is fitted with a 
grating, as shown in the section, Fig. 4, and on this 
grating the flints are piled. Beneath the grating is 
a coil of steam pipes, which is supplied with steam at 
a pressure of about 70 1b. per square inch, from an 
ordinary steam boiler. When the boiling is completed, 
a cock on the pipe, c, is opened, and the contents of 
the boiler are forced up this pipe into the settling 
tanks, ¢. It.is allowed to iaiad in these tanks until it 
has deposited any insoluble matters which may be 
mixed with it, and the clear liquid is then run down 
into the open vessel, ¢, which is fitted with a coil of 
steam pipes, f. Here it is evaporated until it is of the 
required strength, and it is then run off into the stock 
tanks, g. At intervals the thick matter, which collects 
at the bottom of the settling tanks, is removed, and 
filtered through canvass bags, so as to obtain from it 
all the available solution. 

The solution of silicate of soda, after having been 
evaporated to a density of 1.7, as above described, is a 
viscid and somewhat glutinous transparent fluid, not un- 
like a solution of isinglass ; and the next operation is to 
mix this fluid with the sand. This mixture is effected 
in a machine resembling a loam mill, the edge runners, 
however, being replaced by cast-iron dises having lugs 
projecting from them laterally at intervals round their 
periphery. The mixture of sand, ground sand, ground 
limestone, aud silicate of soda, is placed in the trough 
of the mill, and as the discs:révolve the lugs knead the 
whole together, forming a thoroughly homogeneous 
mass, the operation of thus mixing a charge only taking 
about three minutes. The solid materials and solution 
of silicate of soda are usually mixed in the proportion 
of about 2} bushels of the»former'to 1 gallon of the 
latter; but these proportions vary to some extent 
according to the kind of stone which is being pro- 
duced, as much as 3 bushels of solid materials being 
sometimes mixed with a gallon of solution. 

_ The mixture, when removed from the. mixing mill, 
is perfectly plastic, and possesses only just sufficient 
cohesion to enable it to be moulded. Pris moulding 
forms the next process in the manufacture. The 
moulds are some of them of wood and some of iron, 
the iron moulds being used for pieces of which a large 
number are required. The icles of the mould to be 
filled being slightly oiled, the material is placed in §it, 
small quantities being put in at a time, and it being 
ensured, by careful ramming, that the mould is 





resent ali 
ble that 


erent filled with a compact mass. At 
for moulding 


the moulding is done by hand, but it is 
machinery will eventually be employed 
all articles of simple form. 

In the portion of the workshop set apart for mould- 
ing purposes a good idea may be gained of the vast 
variety of purposes to which the artificial stone is 
applicable. Here are moulded slabs for mantel-pieces, 
there highly ornamental capitals for the new. St. 
Thomas’s Hospital, corbels, balustrades, moulded caps 
of elaborate design, and a great number of other 
articles which are ‘usually carved in stone at a 
vast expenditure of time and labour. , Close by, 
also, are a number of grindstones of various 
sizes, these taking an important place amongst the 
articles manufactured at East Greenwich. These 
grindstones are composed entirely of Maidstone sand 
mixed, of course, with the agglutinating solution, and 
their durability and superior grinding qualities are 
now so well known, that it is scarcely necessary 
for us to allude to them here. The great feature 
in these grindstones is, that they are perfectly 
homogeneous. throughout, and we baye seen frag- 
ments broken from the heart of a.grindstone 6 ft. in 
diameter, whieh could ‘not be distinguished in’ an 
way from similar fragments broken from the exter 
portions. 


After moulding,-the next process. is to harden the 
objects produced by subjecting them.to the.action of 
a solution of chloride of calcrum. ‘The articles, on 
being removed fromthe moulds, require careful hand- 
ling, as their cohesion is but very slight; but under 
the influence of the solution of chloride of calcium 
they in a few minutes become sufficiently hard to be 
moved about with impunity, without oy ert: 
cular caution being necessary. The chemi: nge 
which takes place when the chloride of calcium is 
applied has Son been explained.. The solution of 
chloride of calcium is in the first place applied 
by sprinkling it over the articles by a rose attached 
to a hose, this sprinkling being continued until 
the pieces are sufficiently hardened to bear moving 
without risk. Formerly it used.to be the practice 
to immerse the larger articles in a bath for the 
purpose of impregnating them with the solution, but 
the same effect is now obtained in a different and 
more ingertions manner. In the pr of moulding 
a hole is formed, extending into he centre of the 
article, and to this hole a pipe léd drom an air-pump is 
connected. On the air being exhausted the solution 
poured over the article is‘rapidly absorbed. In the 
case of the grindstones, the moulds, which are of 
cast iron, have perforated false bottoms, and when the 
required quantity of material has been filled in, the 
solution of chloride of calcium is pore over it, and 
the air exhausted from under the false perforated 
bottom. The solution is forced through the pores of 
the stone by the pressure of the atmosphere, and the 
penetration is effected very completely and rapidly. 
This systent of assisting the penetration of the solu- 
tion by the exhaustion of the air from the underside 
or interior of the articles is a very ingenious one, and 
it has been found to give excellent results in practice. 
The air-pump .at present used at East Greenwich is 
but a small.one, but a much larger one is now being 
fitted up, and it is intended to apply the exhausting 
system extensively. 

After being hardened by the application of a cold 
solution of chloride of calcium they are imm for 
some hours in a bath of the same solution, of.a 
gravity of 1.4, whieh is'kept-heatedto about: 
means of steam pipes. The object of boiling the stone 
in this way is thoroughly to expel 

ossibly to-inerease the energy of 
between the siliente-and the-ehloride. There are at 
the East Greenwieh works a -number-of these hot-baths 
conveniently placed side by side, a trai 


side of the tranrway;;and-on- the other-are 


These shower-baths ate merely shallow’ vessels “wi 

perforated bottoms fixed over the area on which 
the articles to be washed are placed. The water 
supplied to the shower-baths.is used over and. over 
again, fresh water being, however, continually added 
to prevent the saline solution becoming too strong. 
The washing under the shower-baths is continued until 
the chloride of calcium is thoroughly removed, the 
time required for effecting this, of course, yarying ac- 
cording to the size of the pieces. Having been 
thoroughly washed, the articles are dried, and, as far 
as possible, this drying is effected by natural means, In 





the air, and alsc 

Se ahenieal uilon| 
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winter, however, artificial heat is, of course, neces 


ms is impossible’on looking at the various articles in 
the drying-room to avoid being struck with the sharp- 
ness of outline and general beauty of finish which is 
attained by Mr. Ransome’s process. colour, also, 
of the various specimens is excellent, and, whilst it is 
capable of being varied to some extent, it is thoroughly 
uniform in each icular block. Amongst other 
fine pieces of work, which have been turned out at 
East Greenwich, are a pair of screens for the new 
India Office, of which we shall publish an engraving 
next week. These screens, which are of great size, 
have recently been fixed in their positions at the ends 
of the internal court, and they are thoroughly worthy of 
inspection by all isiterested in the application of stone 
to decorative purposes. The Patent Concrete. Stone 
Company have also made a number of Ionic capitals for 
the post office at New Zealand, and others of still richer 
design, modelled from the Erectheum at Athens, for 
public buildings in Calcutta, besides executing a vast 
variety of other work, both for this country and 
abroad. Mr. Ransome’s stone has, in fact, now 
thoroughly established its reputation. It has been 
subjected t@ almost: @¥ery conceivable test; it has 
been bak nd ‘frozen, and exposed to the wash of 
impure tidal waters, and to the sears under a 
variety of conditions, and it has in all cases proved 
ectly reliable, As a necessary result it has at 
Han. “believed in,” and its manufacture is 

viow not ‘only a sciéntifie but a commercial success, 
a sucéess which we have all the more pleasure in re- 
cording as it has been most thoroughly earned by 





INDUS VALLEY RAILWAY. 


At last this subject is likely to receive the con- 
sideration whith, from its importance, it justly merits. 
Any means of expediting the means of communication 
between this oo and the North-west Frontier of 
our British possessions in India, is deserving of 
attention, if not from a commercial, at least from a 
military and political point of view. Should we ever 
unfortunately have to | any invasion of India, 
there — dime: a doubt -. wy come Sree 
take m ntry,beyond the Punjab; an 
in ook ease it calld | be ible to overrate the 
advantages that would agerte from having a rapid 
means 0 e, “omens = en te thence to ay: 
During’ the iny of “the communication by 
steamers onthe, nds was almost essential to the 
existence of British rule in the Punjab; for when 
intercourse with the rest: of India was cut off, this 
was the sole available: means of communication with 
the seaboard, and they took up reinforcements to the 
army, besides military stores, treasure, &.: -By refer- 
ring to a map of it will be seen how much more 
rapidly troops from England could be forwarded to 
Peshawar, from Kurrachee, by railway direct to 
Mooltan, than if they had to be sent vi@ Bombay and 


Jubbulpore, to mga of thence over the lines of 
the Rast Indian and “De point of ja “ ays. 
a military . of yiew, the line 
; it might not for some 
i mmercially, are good 
jantry through which 

trable improvement, 

y..0f local traffic 

recently -at Kurrachee, 
rt on the, proposed extension 
They met at Government 
on the 19th last, when discussed ix 
the correspondence that had previously taken 
the subject of the nsion from Kotree on 
bat from Mooltan on the other, 
uts.for obtaining ‘statistical in- 
: ment, along with 
ter of paramount 
engineering ca . 

Jeration, it was decide 
Lo sugg advisability of allowing 
the chief engineer of the Sind Railway to join the 
committee as a member, as also two of the most in- 
fluential members of the European mercantile com- 
munity of Kurrachee, who, from their position, would 
be able to render very valuable assistance by affordin 
additional facilities in obtaining reliable statistics o 
trade, and in consulting the wishes of the European 
e shall anxiously await the 
report. of the committee, upon which, it is to be hoped, 
no time will be lost by Government in taking imme- 
diate action. 
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PUBLISHER’S ANNOUNCEMENT. 
~ “The circulation of ENGINEERING exceeds that, 


collectively, of all the other weekly ro wef and me- 
chanical journals, of the same or a higher price, now pub- 
lished in London, and it is constantly and rapidly 
increasing. ' 








Advertisements cannot be received for insertion in the cur- 
rent week later than 5 P.m. on Thursday. The charge for 
advertisements is three shillings for the first four lines or 
under, and eightpence for each additional line. 

The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 11. 1s. 8d. . If eredit be given, the 
charge is 2s. 6d. extra, subscriptions being payable in 
advance. 

Cheques and money orders to be made payable only to Mr. 
Charles Gilbert. Z 

Office for Publication and Advertisements, No. 37, 
Bedford-street, Strand, W.C. 


ENGINEERING is registered for transmission abroad. 





Le bureau @ENGINEERING pour la France est 16, 
Quai Malaquais, Paris, chez E.-Lacroiz, Directeur des 
Annales du Génie Civil. 

Subscriptions for the ANNALES DU GENIECIVILarereceived 
by Mr. Charles Gilbert, the publisher of ENGINEERING, 
of whom also the NouvEav PoRTEFEUILLE DE L’ INGENIEUER 
prs CHEMINS DE Fer may be obtained, price 91. 

D. Van Nostrand, 192, Broadway, New York, is the souz 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. Subscription price, ten dollars yearly in 
currency. 

ENGINEERING may be obtained in Russia, by sub- 
scribing for it at any of the Post-offices in the Empire. 
The price is 10 silver roubles per annum in St. Petersburg, 
and 12 silver roubles in other parts of Russia. 


Brera: At Trevandrum, Travancore, East Indies, on the 20th 
June, the wife of Thomas Masterman Hardy Johnston, Esq., 
Inst. C.E., engineer in chief to the Travancore Government, of a 
daughter. (Advt.) 
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THE FRENCH ATLANTIC TELEGRAPH. 


Most of our readers will have seen the prospectus 
of the above company, which has appeared, supple 
mented by a favourable leader, in several of the morn- 
ing papers. The “ object of the company” is to esta- 
blish and work a direct line of telegraph between the 
continent of Europe and the United States of America, 
in accordance with the concessions granted by the 
French Government to Baron Emile d’Erlanger and 
Mr. Julius Reuter. 

The concession is for twenty years, for which term 
the French Government bind themselves not to grant 
any other concessions for lines between France and 
North America. 

Arrangements have been made with the Submarine 
Telegraph Company for the exclusive use of one of 
their wires between England and Dieppe, and the 
French Government will construct'a wire from 
Dieppe to Brest. ‘This will facilitate the use of the 
route for messages between England and America. 

The cable will be laid in two sections, the first from 
Brest to the French island of St. Pierre, off New- 
foundland (where the Placentia Bay and. Sydney cable 
already touches) ; the second from St. Pierre either to 
New York direct, or to a point between Boston and 
New York, with a special line to the last named ¢ity. 
The length of the cable is as follows : " 


Miles. 
1st section from Brest to St. Pierre ape eos 2825 
2nd section from St Pierre to the United States... 722 
8047 


To this length an amply sufficient amount of slack will 
be added. The capital of the company is to be 
1,200,000/., in 207. shares, of which, however, 10,000 
shares are to be issued as fully paid up. 

A contract has been made with the Telegraph Con- 
truction Company “to manufacture and lay the 
table” for the sum of 920,0002., of which 810,0007. is 
so be paid in cash by agreed instalments during the 
manufacture and shipment of the cable. The remain- 
ing 110,000/. will be payable in the following manner, 
viz., 80,000/. in fully paid-up shares, after the section 
from Brest to St, Pierre shall have been laid and tested 
satisfactorily for 30 successive days; 10,000/., in cash 


after the section from St. Pierre to the United States 
shall have been laid and tested for 30 days; and the 
final payment of 20,000/. in fully paid-up shares after 
the entire cable shall have been six months in satisfac- 
tory operation. 

This is about the same sort of contract as has been 
made before for the Atlantic cables, and amounts 
to this, that the cable is paid for at the rate of 
2657. mile before it to sea. If the cavle 
should be lost the loss falls on the French company, 
and not on the contractors who only risk the 110-0002 
or, in fact, a portion of their profit. It is true that a 
great portion of the route is in shallow water, and 
therefore there is no risk of total loss, and that the 
risk in the deep water is not, since the successful re- 
covery of the cable in 1866, so great as it was 
formerly. The position, however, of the French com- 
pany in the event of any great accident would depend 
greatly on the nature of the contract. For instance, 
supposing the cable broken midway, and the opera- 
tions of grappling suspended through circumstances 
to the following summer, are the contractors bound 
to keep on the ships at their expense, and to do so 
until the cable is completed, or is there a limit to the 
efforts they are to make and the expenses they are to 
bear? The question of Se-oduorskip of the surplus 
cable in the event of success, and of the unused cable 
in the event of the cable being lost and abandoned, 
are points which have been so loosely treated before, 
and they have such a material bearing on the real 
value of the shares, that they should, we think, have 
been alluded to in the prospectus. 

The Great Eastern will be employed in laying the 
deep sea portion of the cable, and Sir Samuel Canning 
—we conclude, assisted by Mr. Clifford—will have 
charge, as before, of the laying of the cable, and this 
certainly adds greatly to the chance of complete success. 
The cable will be almost similar to the 1865 cable, 
only the conductor is to be increased to 400 lb. per 
nautical mile instead of 300, and we suppose the 
dimensions of the other parts will be increased to some 
extent to allow of this. The route chosen avoids the 
Newfoundland banks more than the former cables do, 
and it is anticipated that this will render the cable 
more secure. 

The Concessionnaires are to obtain, when the cable is 
laid, 5000 fully paid-up shares, or, in fact, 100,000/., 
one-twelfth of the whole capital for the concessions, 
and one-fifth the annual profits over 15 per cent. 
These appear handsome terms, particularly when we 
reflect on the transitory value of concessions. The 
Atlantic Telegraph Company thought themselves safe 
from competition when holding their concessions to 
Newfoundland, and yet there existed this little French 
island of St. Pierre close at their door, which is-~just 
as valuable for a telegraph station, indeed, more so 
than Newfoundland, and which thus annuls the value 
of the Atlantic Company’s concession. 

Now it is to be noted that the prospectus of the 
French company states that the “ French Government 
binds itself not to grant any other concession for lines 
between France and North America during the period 
of twenty years.” What is to prevent the French 
Government, however, a year or two hence from giving 
a concession for laying a cable from Exgland or Ireland 
to North America vié the Island of St. Pierre? This, 
we think, is a point which should be cleared up and 
explained. 

e scheme is set forth under the patronage of 
His Excellency M. Drouyn de Lhuys and several 
Frenchmen of high standing and the English board is 
presided over by Mr. Lowe, M.P. Sir William Thom- 
son and Mr. Varley are Consulting Electricians. 
There is a French Technical Adviser, and then follows, 
as Engineers and Electricians, Mr. L. Clark, Mr. 
Forde, and Mr. Fleeming Jenkin. The whole of this 
array of talent is headed in the prospectus by Sir 
James Anderson, late master of the Great Eastern, as 
General Superintendent. 

There is something to be learnt by this part of the 
prospectus. Sir James Anderson, late a master in 
the merchant service, holds the high post of “‘ General 
Superintendent,” then follow “‘ Consulting Electricians,” 
and “Technical Advisers,” and lastly, thrown in as a 
kind of necessary evil, just to please the public, come 
the “Engineers and Electricians,” like the names of the 
machinists and scene painters at the bottom of a play- 
bill, with the name of a shining star at the i 

Thus it appears that whatever en: telegraphic 
engineers and electricians may have done towards the 
advancement of telegraphy, they have been proceed- 
ing on a wrong road altogether, -as re eir own 
advancement and interests. To be at the head of 


affairs in a large telegraph company, they should have 





Instead of 


taken a different course altogether. 











steadily following up the subject of telégraphs, and 
pouring over books, or conducting. experiments, or 
carrying out works, or in any other way éndeavouring 
to obtam a knowledge on the subject of the best form 
of cables or machinery, or. the maintenance, testing, 
and working of ¢ables, they should have been taking 
morning sights and meridian altitudes, and working a 
day’s work. They would then have become masters 
of aship, and from thence might have become manag- 
ing director of one telegraphic company and general 
superintendent of another. Truly, we advise all 
who think of following telegraphy professionally in 
any form to abandon the idea at once. It is 
true concessionnaires, contractors, and it appears 
even sea-captains, can make a very d thing 
of submarine telegraphy; but the benefit that is 
to be obtained by electricians and engineers is so 
very doubtfal and minute that we should never ad- 
vise any young man to waste an hour or a shilling 
in the study of the subject. Engineers and electricians 
in fact now are, it appears, nobodies either in the con- 
tracting or telegraph companies. To be at the head of 
these it is simply essential to have worn a blue jacket. 
Yet we fear that without engineers and electricians 
there would be no nearer approach to an Atlantic 
cable than that offered by Captain Selwyn’s gigantic 
cylinder, the practicability pos advisability of which 
was endorsed by so many admirals and nautical men. 








IRRIGATION AT HOME AND ABROAD. 

Tue art of irrigation dates from the most flourishin 
periods of civilisation in China, Egypt, India, an 
throughout the East. The magnificent ruins still éx- 
isting in many of those ancient and once mighty 
empires, attest significantly to the arduous labours of 
the engineers and the populations of antiquity in the 
promotion of agriculture by the storage of water and 
its distribution over tle land. In proportion to the 
perfection attained by this beneficent art, might be 
estimated the degrec of enlightenment and the paternal 
vigilance of Governments, the wealth and happiness of 
nations, and the power and glory of empires, whose 
rise, or decline, was contemporary with the con- 
struction, or ruin, of their great works of irrigation. 

A careful study of history substantiates this impor- 
tant fact, which is of the utmost importance to the 
engineer, now that an immense number of railways 
and other engineering works have been constructed in 
tropical climates. Many of these languish for want of 
traffic, because we have not yet bestowed sufficient 
thought on one of the most efficient means of Openin 
up or developing the agriculture of the lands traversed, 
and which must be cultivated if they are to be popu- 
lated. In the East, an abundant spring of water is often 
the only foundation of a prosperous village, and of the 
beautiful oasis around it. 

It is to be feared that we have to some extent lost 
sight of the great final object of the engineering works 
which have been constructed. Our profession can 
only be successful so long as the results of our labours 
are remunerative for capital embarked; the moment 
this ceases, there is an end of our calling; such is our 
present condition, and to get a renewed life ourselves, 
we must impart a more powerful vitality to the great 
undertakings which the profession has founded over 
the face of the globe. We must create traffic, after 
having constructed the works on which it should be 
carried. 

To a great extent the railways now particularly 

referred to, run through a “blank country,” which 
works of irrigation would soon clothe with the wealth 
of agriculture ; where the lands are now bare and 
deserted, they would then be covered with abundance, 
and population. 
Almost the first discovery made by modern travellers 
in those countries of the East which were still governed 
by a wise and experienced legislation suited to the 
climate, was that agriculture went hand in hand with 
irrigation. Wherever the earth was well watered there 
were found flourishing cities and fruitful plains and 
valleys, producing every luxury and material comfort 
of life; cotton, silk, sugar, spice, dyes, fruits, and 
breadstuffs abounded around numerous farmsteads, as 
well as plentiful herds and flocks, and magnificent 
forest trees, the timber of which was of the greatest 
value. All this was due to a wise system of irrigation, 
carried, not only along the lowlands, but up on the 
hill-sides of the highlands, where an industrious popu- 
lation met with every encouragement in excavating 
numerous canals, the waters of which endowed the 
fields and gardens with a still greater variety of vege- 
tation than on the lowlands. All this meant traffic for 
the roads and canals. 

It may be doubtful whether any but those who have 
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travelled in very warm climates can fully realise the} A country of which the rainfall flowing in its water-| brooks which, so to have ing to do but to 
wonderfully fertilising powers of irrigation, and appre- | courses is uncontrolled and u ted, is always im-| run to waste, whilst they should be either in 


ciate the wonderful difference that exists between 
watered and unwatered lands. On the latter, when 
once summer has fairly set in’ the traveller often meets 
with nothing for miles and miles but the arid and 
monotonous desolation of the desert; every trace of 
winter and spring vegetation has disappeared, and all 
the wearied eye can rest upon is the naked soil, rent 
by drought ; white, scorched up, and utterly denuded, 
though the richest description of vegetable mould exists 
below for many feet. ‘The change that occurs on 
approaching a city, or a village of any importance, is 
as surprising as it is difficult to describe; nature 
seems to have traced a distinct line between sterility 
ard abundance, and the gardens appear as though 
belted with a zone of verdure, flowers, and fruit, en- 
closing happiness within and repelling want from 
without. 

Another remarkable difference, arising also from the 
presence of water on the one hand and its absence on 
the other, is often remarkable on the banks of a river 
sunk below the level of the surrounding plain; thus 
in many parts of Asia Minor the streams are fringe 
with the richest vegetation, which frequently for many 
miles consists of oleanders, some 20 ft. high, carrying 
their wreaths of crimson blossoms to the summits of 
the banks, and forming a wonderful contrast with the 
aridity of the surrounding plain laid waste by intense 
drought. In the spring time, when, after the winter’s 
rains, plains and valleys are clothed with deep verdure, 
the numerous herds of eattle are in the finest possible 
condition, but very soon after the heats of summer 
have set in the grazing grounds are scorched up, and 
the cattle, starved into a pitiable state, have to be 
slaughtered or removed to a great distance. In the 
private gardens of the towns of the Levant the orange- 
trees are frequently kept in full blossom, almost 
throughout the summer, merely by giving large quan- 
tities of water as soon as the first flowers begin to 
fall off. 

All these circumstances are such as will almost con- 
strain the engineer to turn his attention to the subject 
of irrigation, and to wonder that in tropical climates, 
railway companies should not have thought of the im- 
mense source of traffic that would be created by 
affording the means of watering the lands which the 
lines pass through. It would not have been very 
difficult, at the time of construction, to have made the 
necessary additions to some of the numerous embank- 
ments and viaducts by which the valleys are crossed, 
in order to obtain storage reservoirs, from the contents 
of which the surrounding lands might be irrigated. 

It has become worth while to inquire whether, even 
in our own uncertain climate, where the drought often 
destroys to the extent of some millions sterling in the 
course of a few weeks, works of irrigation ought not 
to be carried out very beneficially and profitably ; in 
many parts of the country scarcely a summer passes 
without extensive losses being incurred through want 
of water, the absence of which often tells on the cattle 
and sheep during the ensuing year. 

In India irrigation was delayed for many years by 
the great expense involved in the construction of re- 
servoirs and canals; in England there are many canals 
and navigations falling almost into disuse, their traflic 
having become largely absorbed by railways ; it is not 
improbable that many of them will in the course of 
years be choked up, and that an immense capital will 
thus be wasted; they have been constructed of too 
smalla transverse section for the introduction of steam, 
and it seems worth while to inquire whether the 
greater number of these hydraulic works might not be 
made remunerative to the shareholders by their being 
used for irrigation as well as for the transport of goods. 
We at once readily admit that irrigation in England 
will never produce the same agricultural results as 
in India in respect of quantity, but the money value 
of a crop in the former country is much greater than 
it is in the latter. 

The sufficiency of our canals for the work of irriga- 
tion would depend on the capacity of the reservoirs 
for storage y al the wet season; those existing 
would have to be enlarged or new ones constructed, 
not only, however, on account of irrigation works, but 
also for the preservation of the regimen of our rivers, 
which are Eaacienting every year. The storage of 
the greater portion of the heavy rainfalls, which are 
wasted in causing floods, and their preservation for 
seasons of drought, when the ordinary water supply 
fails, are the most permanent, most philosophical, and 
practical, as well as the most effectual and economical, 
methods of improving rivers, of which the regimen is 
affected by great and rapid changes in their water 
discharge. 





minently liable to one or the other of two great dis- 
asters—drought or flood. In the case of the former 
there is no water to distribute over the land devas- 
tated by drought ; when the latter occurs, there is no 
possibility of checking the evil of the overflow from 
the uplands inundating and tearing up the crops on 
the fields below. These evils would be obviated b 
storage reservoirs in the upper levels, and by chann 
of irrigation, which, in the case of drought would 
water the land, and in case of flood would intercept 
the rain water or the watershed, lead it away harmless 
from the fields, and convey it to reservoirs or natural 
watercourses under such a regimen that these would be 
improved instead of damaged ; the benefits arising by 
these means to our fisheries would alone be almost in- 
calculable. 

Everything in which the material welfare of the 
millions is concerned, is especially the business of the 
engineer, and the primary importance of the great 
subject before us as regards the population of this 
empire is evidenced by'the following table, prepared 


d|from one by Mr. Caird, whose agricultural statistics 


are received in the highest quarters as most reliable 
authorities. 

Taking the area of England only, with the excep- 
tion, however, of Middlesex, and omitting Ireland, 
Scotland, and Wales, Mr. Caird considers that there 
are 27 millions of acres of cultivated land, including 
meadow and arable pasture grounds, 2 millions of un- 
cultivated land, and 3,160,000 acres of moor and 
mountain. 

The 27 millions of acres of cultivated land he subdi- 
vides into two portions, viz., 13 millions of acres for 
the Western and Midland Counties, of which % grass, 
and 4 tillage; and 14 millions of acres for the Eastern 
division, of which 4 grass and # tillage. 

He thus arrives at 13,332,000 acres of grass, and 
13,667,000 acres of tillage. 

The latter quantity is subdivided in the following 
manner : 


Produce under de- 
duction of seed. 
Acres. Quarters. 
t anion dis Sea . 8,416,750 ... 10,250,260 
Barley ia es Ses one 1,416,760 ... 6,021,187 
and oats and rye...” ... ... 2,000,000 ... 9,750,000 
3+ Clover, “seeds,” beans, 
and peas ... oe se «ee 3,416,750 ... 8,701,750 
+ Turnips, mangold, pota- 
toes, rape, and fallow ... 3,416,750 no quantity given 
13,667,000 


A loss in any of the above from drought or flood 
cannot but arrest the attention of a thoughtful man, 
and particularly when it is considered that a fluctua- 
tion of five bushels per acre above or below the average 
is not uncommon, and that this difference is equivalent 
to the sustenance of a sixth part of the population ; 
that on lands suffering from drought or flood the loss 
often amounts to ten or twelve bushels per acre ; and 
further that a loss or gain of five shillings per acre 
upon even } of the 60 millions of acres in the United 
Kingdom amounts to 3 millions sterling. 

Fifty cubic feet of water drawn from a canal or 


stream, at a velocity of 14 miles per hour, will give \< 


7,128,000 cubic feet per day of eighteen hours, which 
is equal to 42,768,900 cubic feet per week of six days. 
This is equivalent to a table of water 1 in. deep spread 
four times a month over 18.28 square miles, or 
11,700 acres. To preserve arable lands from all the 
effects of drought, this is much more than sufficient 
in Great Britain, if properly applied. In the south of 
France, in the neighbourhood of Marseilles, Cette, 
Perpignan, Carcessonne, the quantity of water for irri- 
gating purposes on meadow land is from lin. to 1.2. 
In the south of Spain, in Algeria, and in India, where 
the evaporation is about }in. per day, a watering does 
not exceed from 24 to 22 in. 

_ In our generally temperate latitudes, the value of 
irrigation is a subject of controversy, its opponents 
maintaining that it is of ineomeldasiile value, even on 
grass lands, notwithstanding the most irrefutable proofs 
which have been given of irrigation having raised the 
value of land full fifty per cent. The r, how- 
ever, who proposes to deal with the question, must 
remember, if he has lived long enough, the opposition 
to railways some five-and-twenty and thirty years 
since, when railway surveying was sometimes attended 
with personal danger, as wall also as the utter dis- 
belief in gas, and the ridicule thrown on the projectors 
of one of the most important improvements recorded 
in the history of civilisation. 

_ The quantity of water running to waste in England 
is generally something marvellous; we can travel no- 
where over half a dozen miles without meeting with 


refreshing or manuring the fields at the foot of which 
they pass. It is very common to see lands on which 
the various crops are burnt up or starved for want of 
water, whilst at the foot of and only a 
very short distance off, a stream gurgles idly by, which, 
if occasionally diverted at the proper level, would pro- 
duce plentiful crops. This is the case particularly in 
hilly countries where the want of water is most severely 
felt in summer, because the natural drainage is there 
so active. 

The simple fact is that as yet, with a few honour- 
able exceptions, irrigation forms no part of the ordi- 
nary English farmer’s practice; neither, a pane 
speaking, has it even entered his mind. When the 
fierce heat of summer is burning up his crops, he 
sighs for rain, heedless of the streams which pass 
ie his fields without interruption; it does not 
strike him that in many instances he may supply the 
deficiency of moisture by the most simple irrigation ; 
neither does he observe that in the season of heavy 
rains the streams are carrying away the richest 


manures. 

Land in England is now so thoroughly drained that 
the rainfall passes away almost immediately and en- 
tirely ; this has interfered materially with the hygro- 
metric condition of the atmosphere, which is most im- 
portant to agriculture. The present year cannot be 
taken as a guide, because the extreme heat and 
drought make it exceptional; we remember, however, 
that the summer of 1864 was nearly as dry and as hot, 
and that cattle and sheep suffered severely, and that 
the consequences were felt in the course of the follow- 
ing year. Setting, however, all this aside, no one 
with any observation can have failed to notice that 
during every summer, with very few exceptions, water 
is, more or less, wanted for almost all the crops, ex- 
cepting wheat, and even for this on the highlands it 
would often be desirable. 

The quantity of produce other than wheat which 

been destroyed this summer must amount in value 
to something quite enormous; a considerable portion 
of the thirteen millions of acres of besides the 
ten millions of acres of other produce than wheat, is 
irrevocably lost for the remainder of the year; and 
although we have to be thankful for a fine harvest’in 
one important respect, it cannot fail to be understood 
that the loss on other accounts will be severely felt 
before it can be repaired in the course of next year. 

It is well known that the climate of Ireland is much 
more moist than that of England. Noting this, atten- 
tion is called to the following extracts made from two 
agricultural reports given in the Daily Telegraph of 
the 14th July. They appear to demonstrate the im- 
portance of the hygrometric conditions of the atmo- 
sphere : : 

ENGLAND. 
. - » While wheats on the 


° uld ing time be 
strong 
high! 
ts af 


Sho 
propitious for the gatherin 
Tr the crops, this will be the 
most bounteous year on re- 
the cord.... ype seory nt A 
oo eee ae 
gave aes 
alge Tage RLS 
ee ae, 
ley will be of a character 
few i idering the 
of 1868 will be much below humidity of the climate, ever 
an av , the alrfiost. uni- 
versal evidence respecting the 
barley and oats, excepting 
winter on 
are miserably short, thin, 
defective, .... bei ten, 
twelve, and more bushels per the 
acre less than usual. Beans 
OE an main = ge 
burnt up pastures, man-. 
gold enti melted in the 
ground and lost, a a 
plant not to be obtained, 
other accumulating distresses 
of drought we continue to 
receive duleful accounts. 


In Ireland, as in England, there has been a very 
high temperature and a by Beer amount of rain, 
and this makes the contrast between the two reports 
the more remarkable. 

A ay study of the Ordnance maps will at once 
show the extensive areas of land which are com- 
manded in respect of levels, and may be irrigated by 
means of our canals and their tributary streams: we 
should think that the landowners would see all the 
im of the measure. By far the most expen- 
sive works to construct would be the storage reser- 
voirs which are required in respect of our rivers as 





well as of irrigation. If the works were carried out 
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as they should be, the water supply of towns would 
simply and naturally form a part of a great. national 
hydraulic question, and any projects in connexion with 
it could not fail to obtain the assistance of railway 
and canal companies. Of the former on account of 
a prospect of greatly increased traffic from agricultural 
produce, besides the advantages gained by their being 
protected to a considerable extent from floods; o 
the latter on account of a far more profitable use of 
their works and water supplies than they have ever 
had since the construction of railways. ne 


THE THAMES EMBANKMENT. 

THeExre can be but little originality in the mere pro- 
posal to embank a river. Yet the first proposal to 
embank the Thames has been assigned, within the 
week, to a living man. We may be quite sure, how- 
ever, that Sir Christopher Wren, and, even before him, 
Mr. William Shakespeare (the former proprietor of 
the Globe Theatre) had considered the question of em- 
banking the noble river. Both these gentlemen (and 
the intelligence is hereby communicated to those who 
were not previously aware of the fact) have long since 
passed away. It is impossible to_say who first pro- 
posed the embankment of the Thames, inasmuch as 
such a proposal would, of necessity, have occurred to 
almost any spirited citizen. Yet, within the last week, 
we have seen antiquarians and archeologists of the 
school of 18— (1801 to 1868) disputing in the Times 
as to priority of the idea of reclaiming the muddy, 
tidal estuary known in London as “ the Thames,” and 
converting it into a clear pellucid stream, to be stocked 
with fish, and to be again floated by aldermen and 
other city magnates, when the Abbey Mills pumping 
engines are once fairly going. 

We have before us a quarto volume, published in 
1766, entitled ‘“‘ London and Westminster improved : 
illustrated by plans, to which is prefixed a discourse 
on Publick Magnificence ; with observations on the 
State of Arts and Artists in this kingdom, wherein 
the Study of the Polite Arts is recommended as 
necessary to a liberal education; concluded by some 

roposals relative to places not laid down in the plan. 
y John Gwynn.” 

On page 96 Mr. Gwynn observes, with reference to 
London improvements : 

“ Quays are also formed from bridge to bridge on 
“ both sides of the Thames, and by this means the 
* communication of the banks of the river is kept 
“ open, so that carriages and foot-passengers may pro- 
“ceed on their business safely without interruption. 
“The breadth from the breast of the quay to the 
“ houses is not less than one hundred feet ; but if one 
“hundred and twenty feet was allowed it would be 
“better, and this space should be divided by posts 
“and chains, sixty feet should be allowed for car- 
“riages and foot-passengers, and the other sixty for 
“landing of goods, &c. ‘The houses should be 
“elegantly built, with large courtyards and ware- 
“ houses behind them ; they should also be kept in a 
* line, and not suffered to project one before the other, 
** for this reason, there are no docks in the plan; but 
*‘ the breast of the quay runs as regularly as the cur- 
“ rent of the river will permit. The quays, wharves, 
“and streets ought to be under the inspection of 
** proper persons, who should keep them in repair, 
“ and take every possible method to prevent rubbish 
“and filth from being thrown imto the river, the 
“ shores of which ought, if practicable, to be covered 
“ with water. By this means the banks of the river 
“ will be rendered of service to the public, great part 
“of which is now useless and in ruins. Certainly 
“no part of London is better adapted by nature for 
*‘ business, nor is any part of the town more neg- 
“lected, especially on the Surrey side, or, consider- 
“ing the advantage that might be made of it, ina 
“ more wretched condition.” 

Mr. Gwynn’s work is illustrated with large coloured 
plans engraved on copper, and we have decided to re- 
print the text, to be commenced in our next number. 














THE INDIAN TELEGRAPH 
DEPARTMENT. 


Tue long standing maladministration of the Indian 
telegraphs formed a year ago the subject of much com- 
ment in the press, and, amongst others, our columns 
called attention to the history of the whole matter. 
A select committee of the House of Commons on East 
Indian communications had just before made a feint at 
investigating the subject by taking the evidence of a 
few Government officials. The Indian Government, 
who had borne with the utmost indifference for about 
thirteen years constant censure and detailed exposure 





from the Indian press, were at last aroused a little b 
the select committee and the English press, an 
Fg me at last anxious to do something. Rei that 
e lines had never te 2 J constructed, and that 
no experience or knowledge had ever been brought to 


bear on them, the most rational mode of setting 
to rights would have been naturally to have deputed 


f | one or two telegraph engineers from England to inspect 


the lines, report on the state of the whole work, and 
set to work to reconstruct or reinsulate the lines, &c. 

But such a rational mode of pueies would be 

uite conirary to the notions of Indian administration. 

e lieutenant-colonel at the head of the department 
was therefore replaced by another lieutenant-colonel, 
who came home to study the matter. Some of the 
staff in India also came home to study. Vast quantities 
of stores were seut out, and the mode of recruiting the 
staff revised. 

Although we believe that the most prompt mode of 
remedying the defects in the present works would 
have been, as we have said, to have sent experienced 
men at once from England rather than bringing the 
Indian staff home to be educated, yet as regards the 
future staff we believe the steps taken are such as will 
ensure a well educated staff with some sound practical 
knowledge of the subject. g 

The nominees have first to pass a preliminary exa- 
mination in English, reading and writing, history, 
geography, mathematics, classics, drawing, and natural 
sciences, including chemistry and electricity. Of those 
that pass the number required have to prepare for fur- 
ther examination. With -this view each must attend 
a physical class approved by the Secretary of State at 
Glasgow, London, Dublin, Danthetasten, or elsewhere, 
for further instruction in chemistry, electricity, and 
other branches of physical science connected with 
electric telegraphy, and must produce a certificate of 
having done so to the satisfaction of the teacher. He 
must afterwards place himself under an authorised 
telegraph engineer, to be named by the Secretary of 
State, for the purpose of receiving instruction in the 
practical construction of telegraph lines, testing, &., 
and must obtain from the said engineer a certificate of 
satisfactory attendance. He is then subjected to a 
test exammation in all these subjects. Professor Sir 
W. Thomson conducts this examination. 

Not less than six nor more than twelve months 
must be spent by the nominee in the physical class, 
and not less than four months nor more than six in 
practical education. The sum of 100/. is granted to 
cover all the expenses of college fees, &c., which has 
to be refunded if the nominee fails to pass. 

Any nominee who may be reported by the examiners 
at the final examination to he possessed of high pro- 


ficiency, is, as a special privilege, allowed to spend- 


three months extra in an additional course, for the 
purpose of qualifying himself in the practice and prin- 
ciples of making delicate electrical measurements and 
tests, and is granted 50/. to pay his fees and other ex- 
penses while so doing. One hundred pounds is allowed 
to each nominee for passage money, and their salary is 
at first 240/. a-year as assistant superintendents, rising 
to 500/., the revised staff of the departments being as 


follows : 
£ 
8000 rising to 3600 


1 Director General, per annum ... 
oe 100 ee 


1 Deputy ditto... seo 
(By annual increments of 607.) 


4 First-class Superintendents 1260 =, 1800 
(By annual increments of 80/.) 
8 md-class Superintendents ... 960 ss. 1200 
(By annual increments of 60/.) 
7 Third-class Superintendents 720 Pe 900 
(Annual increase, 36/.) 
88 Assistant Superintendents of the 


a ., and IV. a8 ow 40 - 500 
There seems thus fair scope for promotion, although, 
of course, the chance of a nominee reaching near the 
top of the tree is very theoretical, the higher grades 

being always filled, as at present, by military officers. 
The telegraph engineer at present sanctioned by the 
Secre' of State for instructing the nominees in 
practical telegraphy is Mr. W. H. Preece, of South- 
ampton. The pupils are instructed how to connect 
up instruments, and are made proficient in the mani- 
pulation of the same. They are made practically 
acquainted with the erection of lines by having to 
erect some four or five miles themselves without any 
help from labourers. They make joints in line wires, 
gutta percha covered wires, and Hooper’s wire. 
‘They receive instruction in testing the nature of the 
various kinds of faults that can occur, and receive 
lectures also on the subject of the quality and manu- 
facture or production of the various materials em- 
loyed. Altogether we think the course, as far as we 
ve heard, must be very good, and it is certain that 
the knowledge thus grafted on to a sound technical 





education must certainly produce a future ney a po 
staff for India v ifferent from any that has yet 
—_ ang out ; ste time, if such a staff is allowed 
air play as regards promotion to the higher grades, 
we have no doubt eet pre see the telegraphs in India 
constructed as ag Meg to be. We need not then, 
on visiting India, be driven frantic by the glaring dis- 
pee of ignorance of the subject which we and - 

undreds of others have witn on the Indian lines, 
and which need never have existed if the Indian 
Government had shown the slightest particle of 
common sense when first dealing with the question of 
telegraphs in India. 








FROM WESTMINSTER BRIDGE TO 
WOOLWICH. 

_ From Westminster-bridge to Woolwich is an 
interesting trip. Let us take it, and by its record 
note the progress making, and the wate in hand, 
by the shores of the great highway of London’s 
busy industry; and first let us pass to the steamer 
down the broad steps of the Thames Embankment. 

Slowly, very slowly indeed, this great piece of 
modern engineering its length along, and if 
the same system, which has marked its progress 
hitherto, be continued of completing each part piece- 
meal, it will be many a long year yet before we 
see its final termination, and can reap the im- 
mense benefits this grand thoroughfare will give 
us. But some two millions of money ought not 
thus to lie unproductive, and the Board of Works 
must be urged on by the pressure of public opinion to 
make up for past delays, br which possibly in the times 
we have passed through, some excuse for delays may 
be found. In our last number but one we gave a 
description of the official opening of the footpath 
along the first section of the northern side from 
Westminster-bridge to the Temple Pier, and the 
wanderer along its broad pavement may well pause to 
admire the exquisite beauty and finish of the work— 
the mathematical precision and accuracy with which 
the great wall is put together, and costly though it 
be, the eminent engineer of the Board and the 
contractors may look on their great work with no 
small degree of satisfaction, and of pride; even 
Piazzi Smythe we fancy must acknowledge that 
something of the skill of the ancient Egyptians dis- 
played in the matchless work of her great pyramid 
yet remains to us. 

When are the lumbering temporary landing stages 
—that seem anything but temporary in their continu- 
ance—to be removed, and the handsome new ones 
now constructing brought into use? The public 
can judge something of what there will be from 
that at Westminster, now receiving its finishing 
touches from the painters’ hands, not that this can be 
a work requiring much time, as the Board cannot in 
this matter of point be accused of any extravagance ; 
rather the reverse, and some slight improvement in 
the way of decoration might with advantage be added. 
The roofs, too, of the houses on the stages are very 
paltry, and, being covered with tarred canvas, apt to 
be set onefire by fusees or cigar ends carelessly thrown 
over the parapet by passers-by. These, however, are 
mere matters of detail. The stage itself is a fine 
pigce of work well carried out by Mr. Dixon, the 
contractor, and we admire the ingenuity with which 
the iron caissons used in the temporary dams during 
the construction of the Embankment are thus being 
converted into excellent barges or tanks to support 
the flooring of this landing stage. In lowering the 
hinged bridges, connecting it with the Embankment, a 
singular oversight in the design was discovered ; the 
bridges are placed within recesses, sufficiently wide 
to give a trifling clearance on each side, and rise and 
fall with the tide, the lower ends resting on the stage, 
and tc one side of it, almost close to the Embankment 
wall. As should have been foreseen, the extra weight 
threw the stage considerably out of level, and canted 
the bridges sufficiently.to prevent their rising and fall- 
ing. This oversight has caused some delay in finish- 
ing the work, as it las been necessary to rip up a 
considerable portion of the flooring and introduce some 
arrangements for counterweighting the stage. 

From the Temple-gardens to Chatham-place, by the 
end of new Blackfriars-bridge, Mr. Webster is with 
his accustomed energy pushing on with the final sec- 
tion that is to carry the roadway towards the City. 
In this the original’ plan of building it on arches to — 
admit the flow of water and passage for barges to the 
coal wharves of the present foreshore has been aban- 
doned. The solid river wall of the embankment will 
be carried right along to the bridge, and the owners of 
the wharves compensated for the loss of their water 
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frontage. The City Gasworks will, however, still 
continue to unload their coals there, as a wharf is to 
be provided them on the new wall connected by a sub- 
way with these unsightly and dangerous works that 
we hope ere long to see removed out of town to some 
more suitable site. 

Now that the contractors for the new bridge at 
Blackfriars have got their heads, or rather the founda- 
tions of the last of their piers above water, per- 
ceptibly rapid progress is being made, and cleared of 
its scaffolding this handsome bridge will probably 
stand out complete and ready for public use by the 
time the section of the Metropolitan District Railway 
along the Embankment is put in so as to allow 
the carriage way to be opened-to the public, and there 
ought to be no difficulty in arriving at such a consum- 
mation about the end of next year. By that time, too, 
much will have been done towards rendering available 
to the public the new street for which such a gap is 
being cleared from Chatham-place to the Mansion 
House, and under which, as in the Euston-road, the 
railway is to run. A direct thoroughfare from the 
City to Westminster Palace will then be open that 
will vie in magnificence, public utility, and cost with 
any in the world—more millions than the Abyssinian 
war has cost us will have been expended upon this two 
miles; but we will not grudge the cost, only let us 
have the use of it with as little delay as possible, so 
that we ourselves, and not posterity alone, may reap 
some of the benefits. 

What is to be done with the vast area of ground 
thus reclaimed from the river by the Embankment, and 
lying within the line of its broad roadway, is, doubt- 
less, a question that has forced itself on the attention 
of many a passenger along its footpath. Great as it 
doubtless is, there is no difficulty in dealing with it, 
and not much to spare, as the approaches to the 
various streets leading down to the river will cover a 
large proportion of it. A grand opening is to be 
a from Charing-cross, through Scotland-yard, in a 
direct line to the station end of Hungerford-bridge ; 
opposite this, on the other side of the bridge, will be 
the termination of a long and gradually ascending 
roadway leading up to the approach to Waterloo- 
bridge, just opposite the western end of Somerset 
House. The river face of the retaining walls support- 
ing this roadway will, of course, have granite facings, 
to maintain uniformity with the rest of the works. At 
various points along its ascending surface access to 
some of the numerous streets from the Strand will be 
obtained by viaducts, and the steep gradients the ele- 
vated position of these streets above the river would 
otherwise entail be thus in a great measure avoided. 

Eastward of Waterloo-bridge a commodious approach 
will be made to Norfolk-street, and we hope to see the 
New Law Courts occupy the space between Somerset 
House and the Temple. ' The old proverb says, “ It is 
never too late to mend,” and the commanding position 
of the site, its peculiar fitness for the purpose, will, 
we trust, induce the new parliament to caahenen the 
Carey-street one now being cleared for this infinitely 
more eligible and accessible spot. What ground re- 
mains beyond that required for these various objects 
will be devoted to new buildings. The appearance of 
the northern side of the river will then offer so strik- 
ing a contrast to the opposite shore that public opinion 
will no longer put up with the present unsightly wharves 
and timber yards, and they will have to travel east- 
ward and give place to the southern embankment, 
which, for sanitary as well as wsthetic reasons, must 
sooner or later be taken in hand. 

The Waterloo and Whitehall Railway, too, by which 
we were to have been blown under the bed of the 
river through a sort of pea-shooter on a large scale, 
had better set the example and find for its tubes a 
more congenial site towards Limehouse or Millwall, 
where a communication from shore to shore is much 
needed, and would doubtless pay well. The Charing- 
eross and Cannon-street line are now constructing a 
station at Waterloo, and making arrangements to stop 
their “ puff” train there, And who will go under- 
ground then?. The two great masses of timber 
piling obstructing the river above Hungerford-bridge 
are part of the works for carrying out the submer- 

nce of this tunnel, but they have been standing 
idle so long that we cannot see why the conservancy 
should much longer allow them thus to block a public 
highway.* 

‘What a useful public servant a good fire is at times 





* Now, also, there is some chance that the North-Western 
and Charing-cross Railway will be carried out, for the Board 
of Trade has decided against granting that company’s request 


—a great ee has its dark side; its’ bright 
one must be looked for not exactly in its flames, but 
in the improvements that follow on the site thus sum- 
marily cleared—eastward of London-bridge, on the 
Surrey side, Cotton’s wharf and the commodious 
blocks of warehouses adjoining it have no trace now 
of the great fire there, save in the extended accom- 
modation and inereased security they now give to the 
warehousing of valuable goods, so that in the end the 
ublic who, through the insurance companies, have to 
em the brunt of the loss at the time are possibly 
gainers. All the way down the river the old ware- 
houses are disappearing, and their places being taken 
by new buildings. ‘The serew steamers by which now- 
a-days our commerce is carried on are of much greater 
draught than the old sailing vessels they have sup- 
lanted, and the scour of their screws so deepens the 
berths alongside many of the wharves, that their 
foundations are being undermined, and rebuilding is 
the consequence. In one case last winter, that of the 
General Steam Navigation Company, by the entrance 
to the London Docks, actually fell in from this cause ; 
but, gaining wisdom from experience, they are deter- 
mined to provide for all contingencies, and their new 
pile of buildings now risen on the site rest on founda- 
tions are carried down 44 ft. below Trinity high-water 
mark at that spot to the London clay. A little lower 
down, on the same north side the London Wharf, a 
ene pile of buildings, the property of Mr. 
Jack, occupies the old site of Down’s Wharf, and is 
fitted with every improvement in the way of hydraulic 
cranes and fireproof floors that modern mechanical 
skill can produce. This block of warehouses is still 
standing empty, owing, we understand, to a lawsuit 
against Messrs. Trollope, the builders, for not carry- 
ing down the foundations to the proper contract depth. 
To remedy this and secure the front wall against any 
settling, the jetty or landing stage along the face has 
been constructed of iron ; a row of cast-iron piles, 3 ft. 
apart, was driven down 19 ft. into the bed of the 
river, and about 2 ft. from the wall. Flat sheeting 
piles 12 ft. long were then driven that depth between 
the main ones, the ground at the back excavated in 
sections to below the footings of the wall, and the 
space filled in with concrete to low-water level, the 
upper portion of the stage being carried up from this 
in the usual open way, but in iron instead of wood. 
Great stability has thus’ been secured at a compara- 
tively trifling cost, and we have described it thus 
fully, as it may be of interest to other wharf pro- 
prictors alarmed at the increasing depth of water in 
their fronts. The work was, we believe, carried out 
by Mr. Dixon, the contractor, of Abchurch-yard. 
Through the Thames Tunnel the East London Rail- 
way is pushing its works, the approach on the 
south side being considerably advanced. This line, 
by a series of ramifications about New Cross, wi 
collect the traffic of the South-Eastern, the Brighton, 
Chatham and Dover, and South London lines, and 
carry it down either to the Commercial Docks on the 
south, or through Brunel’s first and most unprofitable 
work, the Thames Tunnel, to the Docks on the north 
side, and the network of railways that extend their 
arms into that district, the Great Eastern and the old 
Blackwall. It will tap the Metropolitan in its sweep 
from Moorgate-street round by Tower-hill, and so on 
ast the Monument to connect with the Embankment 
ine at its termination under the parade of Cannon- 
street Station, and will also, by means of the North 
London, be connected with all the northern lines. It 
will be the greatest junction railway in the world, and 
with such connexions cannot fail to pay; but, like all 
new railway property, the incubus of the panic still sits 
upon it, and has as yet prevented any very active steps 
being taken with the necessary operations on the 
northern side of the river. 
The works in connexion with ourriver seem to possess, 
at present at any rate, more vitality than the railways 
ashore. New wharves and warehouses are everywhere 
rising, the Millwall Docks have been carried to comple- 
tion and are tolerably well -filled with shipping, and 
the old City Canal from Limehouse to Blackwall is 
being teneipaned by the West India Dock Company 
into a commodious basin, with new and capacious en- 
trances at either end. Great.activity prevails on the 
works, which are being carried out by the veteran con- 
tractor, George Wyther, the iron gate and entrances 
being in the hands of Messrs. Easton and Amos at 
their Erith works. Near the Limehouse entrance to 
these we noticed a large iron caisson dock-gate in some 
building yard, but with, neither destination or builder 
are we acquainted. Close by the Regent’s Canal are 
extending their entrance basin, and a busy scene of 


struction and Maintenance Company are, as usual, well 
oceupied, and from the suecess which has hitherto 
attended their efforts a bright future is doubtless in 
store for them. Electric tchegiaghey is as yet but in 
its infancy, the great success of the Atlantic cable 
manufactured here has demonstrated how readily dis- 
tance and depth may be overcome, and we may look 
forward at no distant date to the time when every port 
and harbour of the globe will be in communication 
with each other at rates as clicap as the post. 
The busy industries that find a home by the banks 
of our river are not all like the Telegraph Construc- 
tion Company, devoted to these arts of peace; they 
are largely mixed 

—as life is mixed with pain, 
The works of peace with works of war ; 


but those who, under the excitement of the limited 


liability mania, “mixed” their money in the Blakely 


Ordnance Company, may wait long for its return. 
The block of buildings, fitted with the most expensive 
machinery for the manufacture of their gigantic bubble 
guns, are standing there a monument of bygone days, 
and the guns and stores they accumulated, made by 
everybody except themselves, sufficient to stock the 
entire arsenal of many a minor state, brought them 
but little return the other day under the hammer of 
Fuller and Horsey. The Tennysonian epoch has not 
quite arrived as yet, 
When each man finds his own in all men’s good, 
And all men work in noble brotherhood, 
Breaking their mailed fleets and armed towers, 
And ruling by obeying Nature’s powers ; 
and the shipbuilding yards on the northern shore, 
celebrated for the great ironclads that have been 
launched from their slips, would doubtless find return- 
ing prosperity ina great European war. “ It’s an ill 
wind blows nobody good!” Dudgeons’ are laying 
down two small gunboats for our Government; but 
with this slight exception, the forests of idle scaffold 
poles in the shipyards of the Isle of Dogs never, in our 
remembrance, presented so forlorn and wobegone an 
aspect as they do at present. What chances they 
might have of being occupied have been marred by the 
misguided policy of the workmen, who, under the dic- 
tation of idle leaders that thrive and fatten on the 
misfortunes of their fellows, elect by their blind obe- 
dience to remain in idleness and misery, to bring ruin 
on themselves and a once flourishing district, rather 
than accept the unalterable logic of facts, and submit 
to slight reductions of their hitherto exorbitant rates 
of wages, in accordance with those requirements of 
the times to which all of us have had to yield. 

After the melancholy impression produced upon us 
by the contemplation of the forlorn shores of the Isle 
of Dogs, it was quite pleasant, on entering the Victoria 


will | Docks, to find at Messrs. Jones’s large establishment 


there some signs of that activity we had sought for in 
vain in the other ironyards of our river. 

On Thursday last an official inspection by Sir Staf- 
ford Northcote, Gerald C, Talbot, the Director- 
General of Stores, and other officials connected with 
the Council of India, took place of the immense pon- 
toon just completed here for the Government of Bom- 
bay. ‘The pontoon itself is some 380 ft. long, 85 ft. wide, 
and 9 ft. 6in. deep, and is especially designed for 
docking or lifting the large Indian transports and 
others of our iron fleet requiring such accommodation 
in the Indian Geean. Its total displacement. being 
about 7500 tons, and its dead weight barely 2000, an 
available floating power of over 5000 tons remains— 
ample for anything. The system adopted is that of 
Mr. Edwin Clark, C.E., with which most of our readers 
will be familiar, and which, under the able manage- 
ment of Mr, John Jones, has been in successful opera- 
tion for some years at the Victoria Docks. A series 
of hydraulic ‘lifts, arranged in a long row on either 
side, are connected by transverse girders and suspended 
from the oprosiie rams. Over these girders a pontoon, 
capable, when empty, of floating the ship to be lifted, 
is brought, and the whole sunk to such a depth as to 
admit of the vessel being placed over it. The pumps 
are then set to work, and slowly but surely the whole 
mass is raised, until the pontoon, with the ship upon 
it, is above the surface, and the water run out. A 
series of valves prevents the return of the water, and 
pontoon and ship are then hauled out alongside a quay, 
where the necessary repairs or cleaning of the ship’s 
bottom can be proceeded with. By this simple expe- 
dient the extent of operations is alone limited by the 
number of pontoons,.as the lifting and lowering can 
be oe each of ym be the course of an hour or 
two, the capacity of the docking apparatus being thus 
unlimited. The first cost, whok 1s not more than 








to resign their scheme, and recover the deposit money, 8 per 
cent. on some 1,000,0007. : 





pile driving and carpentry is presented. On the oppo- 
site shore, somewhat rae. down, the Telegraph Con- 


that of a dry dock on the ordinary construction, being 
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once incurred, extension with the increase of require- INDIA. none now exist. . In the Meath Western Provinces 
ments is readily provided for by additional pontoons or ae it is true some grand hydraulic works mark the energy 


floats, and these, being simply large cat botiamen nee, 
yey ompnge yd inexpensive matters. For a single ship 
at a time, an old-fashioned dry dock, excavated in the 
ground, and with lock gates, might possibly have some 
slight advantage on the score of economy, but for a 
large part Mr. Clark’s device possesses parentage 
pe slowly Pe surel = lead to its om ed 

option, and we now. hear-of projects for utilising it 
at Malta, Brindisi, and Jamaica, pa. ape er 
places likely to follow suit, Pg ty no 
means new, being an iti of the years that must 
elapse before many a invention can be brought 
into successful and operation. The pumping 


drauli 
apparatus and hydraulic 


cylinders of the dock 
at present -under notice. are ying, manafeotared 
at Stockport: by Messrs. Emmerson Murgatroyd, 
but the first pontoon, which was, ject of the 
official inspection,. has struc the works 


of the Victoria Graving Docks Company. We have 
examined it ourselves, and can compliment Mr. Jones 
on the character of its execution, and the beauty of 
its finish, for a neater piece of work we never had the 
pleasure of seeing. The plating is admirable, the 
platesthemselves testifying tothe perfection of manufac- 
_ ture to which Messrs. Fox and Head, of Middlesboro’ 
have brought this branch of the Cleveland iron trade, 
whilst the angles and tees are from Bleenavon, and quite 
maintain the character of that ancient firm. But with 
good materials to work upon the best use has been 
made of them; the butts and joints of the plates are 
all planed, and the punching has been executed by a 
simple Jacquard apparatus, adopted at a few pounds’ 
expense to an ordinary punching machine, and done 
with such accuracy that even through seven thicknesses 
of half-inch iron, though the work is simply cottered 
together to admit of its being taken''to ‘pieces for 
export, we failed to detect ansingle place where a 
three-quarter inch rod could not be easily dropped 
through a seven-eighths rivet hole; aud those of our 
readers accustomed to girder-work can appreciate the 
significance of this simple faet.. To any mechanical 
eye a piece of good work is ever pleasant to look upon, 
and it is by such excellence as this thatvour Thames 
workshops can alone hope to hold*theiriown against 
the keen competition of the provinees, and particularly 
of firms in the North), «: ‘ 

In striking contrast to the vast flat float or‘pontoon 
just described, there ‘Tises on the foreshore of Camp- 

ell Johnson’s yard, close ty the colossal form of 
another floating dock on a di t plan which he is 
constructing for Bermuda. Its proportions are some- 
what similar to Messrs. Jones’s, so far as relates to 
length, breadth, and capacity; but being on the old- 
fashioned plan of a double skin, with high .sides, it 
rises as it lays on its launching ways some 60 ft. above 
the ground, and makes a show that cannot fail to have 
attracted the attention of any time this two 

ears past. We said it was on the old-fashioned plan ; 

ut though this may do to give a general idea of its 
appearance, we ought to add that it combines 80 many 
features of novelty, ‘es cially in the ingenious ar- 
rangement of Mr. Campbell,"by which the raising and 
lowering is made almost self-acting, that we cannot do 
justice, or properly describe it in a hasty sketch, and 
we purpose, with Mr. Campbell’s assent, giving a full 
description of it to our readers in & special article at 
a future time. 

It will be ready for launching in September ; and as 
its dead weight is somewhere about 8000 tons, and it 
is to be let go with a run down its launching ways, 
broadside on, the spectacle canndt fail to be one of 
great interest. When afloat, and the necessary ex- 
periments to test its powers have been completed, it is 
to be partially rigged, sailed, and towed out to its 
destination—a strange customer to meet in the 
Channel, especially in a gale! With such a carrying 
capacity could it not be employed to lay the new 
Atlantie cable ex route? 

With which suggestion, as the steamboat brings us 
alongside the Woolwich pier, we will conclude this 
hasty sketch of a few of the most striking objects in 
an engineering point of view with the ideas that 
sprang therefrom during our half hour’s trip down 
seven miles of the broad highway of good old 
Father Thames. 








Tue Drarnace or FarsHxam.+The local Board of Health 
of Farnham have just awarded to Mr, ard Hassard and 
Mr. John Anstie, of Devizes, the first premium. of 100/., for 
their plans for the drainage and utilisation of the sewage of 
that town. There were, we believe, twelve or thirteen other 
competitors, 


Ir is impossible to contemplate, at the present day, 
a civilised country possessing an area of 1,553,988 
square miles, and with a population of close upon two 
hundred millions, without having presented to one’s 
mind a thought on the t public works with which 
it probably abounds, the immense occupation which 


they must afford to an almost countless army of engi- | }, 


neers, and the wonderful wealth which such a country, 
if fully developed in its resources, must 5 
India 1s such @ country, though perhaps it may be 
somewhat of an exaggeration to call it civilised, if its 
civilisation be measured with an European standard. 
Close upon two-thirds of its enormous area (955,238 
square miles) is comprised in British India, and is 
under British administration, whilst—with the excep- 
tion of a small extent of only 1254 square miles, whiich 
makes up the sum of the French and Portuguese 
possessions in India—the remaining 596,790 square 
miles belong to native states, the government, of which 
is largely influenced by our own administrators: The 
whole of India is rich in natural resources ; the ground 
is fertile wherever it is properly cultivated; and it 
delights in every variety of climate. Mineral wealth 
has also not been denied it, although it must be ad- 
mitted that the important products of coal and iron 
exist only to a comparatively limited extent, and 
whilst the former is only partially worked, the latter 
may be said to be wholly neglected, although spasmodic 
efforts have from time to time been made to turn the 
ores of the country to account. 

The productive wealth of a country may, as a 
general rule, be said to increase in proportion to the 
entension of its public works; for, in India, irriga- 
tion is required in order to ensure the produce of the 
soil ; oe bridges, railways, and navigable canals 
and rivers must also be available for the conveyance 
of such produce to different parts of the country, and 
to the coasts for export ; hehont also are neded for 
the accommodation of shipping employed in the ex- 
ternal trade of the country. After these come works 
which may be considered to belong more to the refine- 
ments of civilisation, such as water supply, drai 
&c., of large towns, together with such as come pred 
the heading, generally, of municipal works; public build- 
ings, also, have in occupied a conspicuous part 
in the administration of all countries freed from the 
yoke of barbarism. i 

Let us pause for a moment to consider how all 
= duties have been fulfilled as regards British 

ndia. 

For all practical purposes it may be assumed that 
the British ocoupatiaas of India was contemporaneous 
with the independence of America. In comparing 
what has since been effected by the two countries in 


the construction of public works, it must be remem- }, 


bered that whilst the Americans had to overcome the 
enmity of, and practically to replace, the former wild 
inhabitants of the country, the British in India were 
for many years occupied by wars, which resulted.in 
constant fresh acquisitions of territory, and, the prin- 
ciple of annexation appears to have formed one,of the 
chief features of their rule ; up to the, annexa- 
tion of Oude prior to the great mutiny of 1857. ». 

We will not now occupy space by 
to the extent of the public works 
which have made that country what she is; it is our 
intention merely to offer a few brief comparisons of 
the present state of India in that respect, and to 
endeavour to trace out the cause of its backwardness. 

It can scarcely be said that the Indian Government 
ever really commenced upon the great work of pro- 
viding public ‘works for the ‘country even twenty years 
ago, and, although works were to a certain extent 
undertaken prior to that date, some few of them being 
works of great magnitude, the first systematic attempt 
to provide the demands of the country in this respect 
must date from the establishment of a Public Works 
Department in 1853. Although the country has been 
tolerably well provided with roads, the greater portion 
of them are not passable for wheel traffic, except 
during the dry seasons, and these are called fair- 
weather roads. Many districts may be said scarcely 
to possess any roads at all, whilst others are but ill 
provided with them. Navigation on some rivers is 
not at the present day carried on to tle extent that 
was formerly the case, whilst the navigability of others 
has been improved. Four thousand miles of railway 
is all that. the country can as: yet boast of, and only 
1600 miles further are even sanctioned. It is very 
doubtful whether, in some parts, at any rate, irriga- 
tion is now so general as was once ‘the case, many 








remains of ancient works still being visible where 


referring further | 
of America, and 


of our engineers ; but in the peninsula, with very few 
exceptions, their labours have been spent on the re- 
storation of canals and tanks, which were constructed 
under the direction of native rulers. In harbours 
scarcely anything worthy of notice exists to mark the 
change from native to British rule, beyond the light- 
jouses. with which the natural harbours of the coasts 
bave been furnished. “Although we occasionally hear 
4 flourish of trumpets about some new public build- 
ing in India, the best of modern productions are for 
the most part but.anglieised imitations of second rate 
native art ; and conservancy operations may be said to 
have only just been commenced upon. 

“ Quo plus habent, es plus cupiunt,” may, with some 
truth, be stated of: countries in respect to their public 
works,-for. the conveniences provided by those first 


constructed ~~ naturally leads to the requirement of 
others. Thus is it with India; but how, it may be 


" is the want of further works to be supplied 
when so.much difficulty has always hitherto been ex- 
perienced in spending even the comparatively small 
sunis annually allotted for their construction? The 
answer is, by considerably increasing the present mise- 
rably small engineering staff at the disposal of Govern- 
ment. The whole of the existing engineer establish- 
ment of the Public Works Department throughout 
India numbers less than 750, all told, which, suppos- 
ing no temporary casualties existed in their ranks, 
would give just upon 1275 square miles as the avera 
extent of charge for each member of the establish. 
ment, supposing the ranges to be equally distributed ; 
but as a large number are only assistant engineers, it 
is probable that the average extent of executive ranges is 
more nearly equal to 3000 square miles! The absolute 
impossibility of any officer being equal to such a charge 
is so clear that no further comment seems needful. 

Yet we hear of a still more vigorous prosecution of 
public works being determined upon for the future, 
and larger sums are annually allotted for the purpose. 
Several large irrigation projects from the Sutlej and 
Jumna have been sanctioned, in addition to 
the work yet required on those in progress. 

It will be remembered that.at the commencement of 
the present year thirty engineers for temporary service 
in India were engaged and sent out from this country, 
and news has just reached us that the Indian Govern- 
ment has already sent home a requisition for a still 
larger number of experienced engineers to be seit— 
out, in order to fill some of the higher grades of the 
department, 








} Tue Towse Susway Scuemx.—A company has been in- 


troduced called the Tower Subway Company, with a proposed 
capital of 12,000/.,.in shares of 1Ul. each, to i r 
the Thamesasubway between Tower-hill and Southwark 


of passengers. and parcels. It is incorpo- 
fated by Act of Parliament, and the mode of communication 
J ee eerie eae eng pale aademe 
will travel each way, and be brought 'to the surface by hy: c 
lifts, the journey, from the 


occu i 
work can be com: in eight months, and that “the 
small. am of estimates attracted the attention of 
the Cor of the House of Lords, *who examined 


witnesses closely’ ) BU 1 
that ih sowie: be acer ea ond ogre and 
bor mowing powers ‘the eompany, D sd Accor -d- 
ing to the statements of the engineer, Mr. P. W. Barlow, jun., 
numerous borings have been made in and near the line of 
the tunnel, all of which indicate that it will be everywhere 
deep in the solid London clay, and that no water is at all 
likely to be met with. Moreover, it is said that any injury 
from the river will be prevented by the subway being le 
in cast iron and air-tight, so that the air = — 
applied, making it practically into a diving-bell, as has 
done with perfect success in sinking river cylinders to a depth 
of 90 ft. requisite omnibus carriage will be constructed 
of steel plates, and the rails will likewise be of steel, “ great 
attention being paid in each case to extreme accuracy, in 
order that a smoothness of motion, hitherto unattained, may 
be arrived at.” J 

Rartway Farrs.—An indignation meeting has been held 
at Penge, under the ar wiper ip of mer sto Hood, to take 
steps towards shaping, the grievances 0 way passengers 
dale the saseidaieebe of fares a. pound 
action. Resolutions were passed pledgin meeting to 
use the southern railways as little as possible, to travel third. 
class only, to encourage and assist in the establishment of 
omnibuses, the formation of a local committee to act in con- 
cert with the local committee now forming, and then to have 
a series of aggregate meetings. A copy of the proceedings 
was ordered to be sent to each of the southern railway com~- 
panies. The meeting was numerously attended by some of 
the most influential inhabitants, a md been ns 
classes, and the meeti ledged ii not to support any 
candidate for the dee Patianens unless he was prepared to 
deal.with the question of the railways, and to support-an in- 
dependent line from London to Brighton. One gentlemen 
offered 10007. as start in the taking up of shares. The 





meeting was characterised by much earnestness. 
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DUPLEX WINCH AT THE ST. PANCRAS STATION; MIDLAND RAILWAY. 


CONSTRUCTED BY MESSRS. APPLEBY BROTHERS, ENGINEERS, LONDON. 


Fic.2 J Fit.s. 
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Tx above is an illustration of the steam winch used at Each chain barrel is fitted with separate break strap and The engine power may be used for driving vs a punch 
the St. Pancras station of the Midland Railway for hoisting | foot lever, and all levers are so placed as to be within the | ing and shearing- ine, and drilling-machine, which are 
the ironwork and other materials for the large roof. It has | immediate control of the driver. also fixed on the travelling truck or platform. 
to fulfil similar conditions to those winches which were used This winch is constructed to lift a maximum load of three 








for the erection of the columns and roofs of the exhibition | tons direct from the barrel with a single chain. For heavy Brith yor « Mayeny ep teers mem agen 


buildings of 1851 and 1862, and also the Amsterdam Crystal | joads blocks rally used. The speed of lifting direct : ss : - 

Palace, and many other large buildings. From the practical em the « desta Conde 4 cinglo mvchaes is at the "sate of wees bag: oa Meryem pte pm Pag oe : sey 
experience gained in erecting the above-mentioned buildings, | ahout 64 ft. per minute, and in double purchase 25 ft. per je eens ae te * ‘En hall.” g on Gia toatl Gatnitiner 
this winch has been specially designed for its present pur- | minute. And the speed of lifting direct from the warping corps, on Wednesday the 19th lau, ‘when the. Dube of 


pose, and it certainly does its work admirably. The winch | q in si ; t 94 ft. minute, and in £ 4 , 0 
used in erecting the exhibition building of 1862 was driven pens ody es hg - : Beaelonsh will the chair, and Dr. Hooker, the presi- 
by a strap from a portable engine, and was not movable on “4 t of the year, will assume the p and deliver an 


: lifti : The warping drums have ves on their circumference e sectional meetings will be held on Thursday, 
a empl pereee od gth. the ropes im Many | in which the z or chain Aw in two or three or more August 20; Friday, Au on. Saturday, August rf ; 
. ow roe P turns round both drums at once, depending upon the amount | Monday, A 24; and Ruesday, Au . The various 
_ This apparatus is self contained, and has two outside warp- | of nip, or bite, required. As these drums are upon the | sections will hold their meetings as —. Mathematical 
ing drums running at the same speed, and when these drums cuudde and overhang the frame the lifting rope can be | and physical science, Lady-lane lecture-room (president, 
are not in use, either one or both of the two inside chain put on or taken off in a few seconds, which is a very great | Professor ) ; chemical science, Chapel-in-the-tield 
barrels between the frames, either in single or double pur- advantage when there is more than one lift to be worked. | School (president, Professor Frankland); geology, Mr. 
chase, may be used, one lowe and the other lifting, and | 4 number of lifts or tackles may be worked by having a | Noverre’s room ident, R. A. C. Ay So ; 
are thrown into and out of gear by means of friction clutches. rope to each passing over guide pulleys, and the ends lying | biology, the Friends’ Meeting (president, the Rev. J. M. 
There are two steam cylinders on the outside of one of the | on the platform ready to be passed round the warping drums | Berkeley) ; geography and ethnology, St. Peter’s-hall 
frames, placed at a right angle with each other ; both the con- | at a moment’s notice ; in the present case there are six tackles | (president, Captain Richards); economic science and 
necting rods are coupled to one crank pin in the balanced | or lifts. When at work a man or boy simply keeps the free | statistics, in the Museum (Mr. 8. Brown, president of the 
disc plate on the engine shaft. One pair of eccentrics work | end of the rope tight as the drums revolve. ‘ iety of Actuaries) ; and mechanical science, Free Li 
the two link motions. Two flanged pinions on the engine | The steam is supplied from a vertical boiler as will be ident, Mr. G. P. Bidder, C.E.). On Thursday evening, 
shaft are always in gear with the large spur wheels, and are | seen in the perspective sketch, and which has, in addition to | August 20, a soirée will be held in St. Andrew’s-hall, and on 
made fast or loose by friction clutches, worked by serews and | the usual fittings, a steam-feed pump, and is fixed on a | the eta fh ing a di will be delivered in the 
hand wheels. The double purchase is taken through two | wrought-iron feed water tank. The whale is mounted on a | drill hall Rev. J. Ferguson, F.R.S., on “the Archwology 
separate shafts, one to each chain barrel. barrels are | travelling platform, or truck, with flanged wheels to run on | of Early Buddhist Monuments.” On the Monday evening a 
inside the frames, and their shafts are long enough to take | rails. en the scaffold travellers for the roof are moved | discourse will be delivered in the drill hall by Mr. W. Odling 
the two warping drums on the outside of the frame. There | onwards, and are farther away from the winch than necessary, “Reverse Chemical Actions ;” and on the 
is a connecting bar, or link, on the outside ends of these | a rope is made fast ahead to some fixed point, the other end | there will be another soirée in St. Andrew’s-hall. The con- 
shafts, with suitable bearings, which distribute the strain | passed two or three times over the warping drums, and then | cluding general meeting will be held in the drill-hall on 
from the warping drums equally on both shafts. the whole apparatus works itself along after the scaffolding. ' Wednesday, August 26. 
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THE ST. LOUIS BRIDGE. 
(Continued from page 122.) 
. 8) comes from the weights 
the dotted lines, FG; hence, 
and L 4 PR 


F 


sustain the entire co ive force exerted by the weight of 
the whole structure. members may be made with less 
material by curving them in the form of an arch, as in Fig. 6. 
This constitutes the bowstring girder. It will be observed 
that as the compressive and tensile strains are about equal, 
the truss requires about the same quantity of material in the 
lower member for tension that it does in the upper or com- 
‘pression member, when the material is the same in both, 
while the latter is really the sole supporting member of the 
structure. 

The illustration of the lever shows that the strain on the 
compression and tension members is increased by diminish- 
ing the height or depth of the truss. For instance: if the 

FIG. 4. 
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question the propriety of using the arch in 
i Theokalee tn 5: Cther form of trace with the 





load, even in theory, can the braces be omitted. (In 
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short arm of the. lever is only one-twelfth of| the le of 
the other arm, i of one-sixth, as in Fig. 2, the same 
weight would create twice as much strain at A as before. 
The truss, in that case, would be twenty-four times its 
height in length, instead of twelve times, as in the illustra- 
tion at Fig. 3. Thus, making the height less, requires more 
materia] in the upper and lower members, and making it 
greater requires more in the braces, N N, and in the tension 
rods, O O, as they must then be ee The proportions 
that insure the greatest economy are found to be about one- 
tenth of the length of span for the height, =e however, 
in different systems from one-eighth to one-twelfth. 

The bow-string girder (Fig. 6) requires theoretically pro- 
bably as little material in its construction, in proportion to 
the weight to be sustained, as any form of truss known. If 
we —— the compression member or arch of this truss 
(Fig. 7) between stone abutments strong enough to bear six 
tons of horizontal thrust, or exactly ged ~ " 
must sustain, we can then dispense wi tter altogether, 
for it must be evident that its only purpose is to keep the 
bow or arch from spreading at its ends. If the truss must 
be su on piers, it at once become an interesting 

uestion, what will be the difference between the cost of the 
light piers needed to py wr rahe ce the heavier ones 
required to sustain the horizontal thrust of the arch. By the 
horizontal thrust of the arch we mean the strain thrown by 
it upon the tension member in the truss. Of course if this 
member be di with the abutments must sustain this 
thrust; and their ability to sustain pag enh my ete| 
weight and arrangement of stone. The force of thrust 
is easily known by calculation, and when we know that one 





By referri Bets hee ing be- 
tween the and the chord, as well as almost the whole of 





tubular girder the vertical plates forming the sides of the 
truss constitute the bracing between the upper and lower 


members.) 
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secondly, 
the iy pl 
material in the arch—for it is plain 
must sustain, in either case, the entire 
bridge, it must have more material put in it when it 

heavy a su 
. or tl The 516 ft. fo "this bridge 
presen wn. span for ‘ 
with the arch, made of cast steel, weighs about 1400 tons, 
exclusive of timber; with the timber it weighs about 
2000 tons. If the arch were held by a tension member, instead 
of abutments, that member would weigh about 450 tons, 
supposing the steel used in it to bear a strain of 20,000 


in its dimensions by the addition of about 50 tons of steel, 
making 500 tons in all for one span. At 350 dollars per ton 
for’ the. steel, this would increase the cost of the span 
175,000 dollars. The three bow-string gi spans, if made 
of cast steel, would, therefore, cost over a million dollars 
more than the three ribbed arches. would then weigh 
1500 tons more than the arches, while saving in the cost 
SSeS peat hee Gaal eaggens could not exceed 250,000 
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It matters not what truss be used, a proportionate excess of 
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cost over the arch will be found to prevail in every one of 
betervedipe belie Sates fe Say Nenad fsa ol 
peculiar features of location excluding the arch, there can be 
argument in favour of the truss for ey Sree 

By the word truss I include every known method of bridging 
except the arch. In all of them there must be both a com- 
. In the arch, but one of 
required ; i 


eatenary or, suspended 
aoa db cag traf oa the span in trusses by 
rapidly i ing their cost, so that we seldom see them 


i “re moving load, is by me por bae thd Be nerace tod X Healy — 
ere is a member extending | suspended ma: almost unlimi it can wn 
ier. Gad. ths cocks Wall bo 60 cals Gnd Gentle the enlicn 
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structure can be made at less cost, and that its form is suited 
for the location, then there can be no reason why it should 
not be adopted were a long is desirable. 

This clenafien otll vil any one to understand, if he 
he will trouble carefully to consider it, why an arch 
for the superstructure is cheaper than a truss. 

Capacity of the ty consulting your Board as to 
Sosy ead ridge should possess, I found it was 

'y in favour of the erection of one that should be 
pable of acco ing the local trade and travel now 
existing, or likely to exist for many years to come, between 
this city and those immediately opposite in Illinois, and at 
the same time serve for crossing all the trains required by the 
ten railways radiating in every direction from St. Louis. To 
accomplish this it was deemed necessary to provide a carriage 
way of sufficient width to admit of four wagons abreast, two 
footways, each 8ft. wide, for pedestrians, and a double rail- 
way track for steam trains. ; 

accommodation of steain railway traffic and ordinary 
travel on the same structure, and at the same time, is not an 
untried iment. Fe ee ee eee 
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and abutments, and thus increase the cost of the entire 
fabric. 

The + number of steam trains to be accommodated by 
the bridge makes it absolutely necessary that each track shall 
be at all times open for their transit, and precludes the pos- 
sibility of having the rails occupy a roadway to be used, even 
at stated intervals, by ordinary traffic, as is done on some 
railway bridges where the steam trains cross less frequently. 
In like manner the great tides of local travel that must con- 
stantly occupy the eumngoennt, throughout the day and 
part of the night, preclude its being used in common for 
steam trains. Hence there would be no alternative if they 
were allon the same level, but to widen the superstructure to 
accommodate them. In placing the railways alongside of the 
carriage-road, it would be absolutely necessary that the 
tracks should be separated from the latter by close partition 
walls or fences, to prevent the frightening of animals on the 
bridge. These walis would increase the weight of the struc- 
ture, expose a much greater surface to be acted upon by 
winds, and destroy the attractiveness which the bridge would 

ssess if it afforded an uninterrupted view of the river and 

arbour. For these reasons, it was decided not to place the 
railways on the same level with the carriage-road. 

The Federal law requiring the lowest part of the bridge to 
be 50 ft. in the clear, “measured at the centre of the span,” 
above the city directrix (or ordinary high water), and the 
level of the railways on the Illinois shore being but a few 
feet above the directrix, it is plain that if the railways of the 
bridge were placed above the carriage-ways, it would greatly 
increase the length of the necessary railway approaches in 
Illinois. Instead of their being 52 ft. above the directrix 
at the centre of the bridge, they would have to be at léast 
70 ft. if they were placed over the carriage-way. This would 
involve difficulties at the western end of the bridge also, as 
the grade would be too great to run the trains am Wash- 
ington-avenue. To have these trains leave or enter upon the 
bridge through this crowded avenue would not be desirable, 
even if the citizens of St. Louis would permit it. To substi- 
tute horse power for steam in moving the trains through the 
avenue would cause extra expense, and would not remedy 
the difficulty, for the street does not possess the capacity to 
accommodate the railway business as well as the local traffic 
of the bridge; and if used for the former, it would be liable 
to be blocked up at times from the effect of snow storms, 
accumulation of trade or other causes, and would so interfere 
with the business of the city and the convenience of the 
people as to become an unbearable nuisance. The accom- 
modation of railway traffic by the bridge therefore, if located 
at Washington-avenue, involves the necessity of a tunnel 
under that street, and the railroad grades on both sides of the 
river fix the position of the railway tracks on the bridge, 
below the carriage-way. 

By this arrangement, it was found that the carriage-wa 
would be on the same level with Washington-avenue at poe 
end of the bridge, and it would thus form a continuation of 
that avenue eastward from Third-street 2700 ft. long, entirely 
level except the slight rise that will be given to the bridge 
between the two abutments, to obtain the requisite height 
over the channel at the centre of the middle span. 

The width of the structure and the position of the road- 
ways being thus determined, the next important step was to 
decide upon the system that should be adopted on which to 
construct the bridge. 

The determination to accommodate railway and local 
traffic on the bridge, involving as it does the necessity of an 
upper and lower roadway, increases the magnitude of the 
structure to such a degree as to render a drawbridge out of 
the question, even if 1t were not an absurdity to think of 
opening and closing, thirty or forty times a day, a highway 
that must be as constantly and as densely thronged as any 
street in the whole city. As a drawbridge at this city has 
been, I think very wisely, prohibited by law, I only allude to 
it to record my disapprobation of such a structure, if it were 
considered desirable to obtain a repeal of the restriction. The 
ebjections to the use of one at this location are so numerous, 
and I think so well understood, that I will not occupy your 
time in detailing them. 

In deciding upon the method of superstructure to be 
adopted, so much depends upon the difficulties presented in 
securing proper foundations that it becomes necessary to 
explain something of the magnitude and character of those 
difficulties in this case, to enable you to understand fully the 
reasons which impelled me to the adoption of the arch in 
spans of about 500 ft. 

Action of Under Currents.—Examinations made by myself 
and other engineers have revealed the fact that the bed-rock 
of the river, which is limestone, is overlaid with a deposit of 
sand about 16 ft. deep near this shore, and perhaps 100 ft. at 
the other; the increase in depth being very regular as we 
proceed towards the Illinois shore. The borings, as far as 
made, indicate a regular slope of the rock from this shore, 
which has been traced as far as the- location of the eastern 
channel pier, where it is about 79 ft. below the deposit. Near 
the Illinois shore, 90 ft. of boring has failed to reach the rock. 
The sandy bed of the river in low water is nearly level. 

Soundings made by me prove that this deposit is scoured 
out to a great depth in time of floods and freshets. Although 
I have not had any extreme stage of water in which to make 
my observations, I found that a rise 13 ft. less than high 
water mark caused a scour of 18 ft. The greatest variation 
in the height of the river known at this place is about 41 ft. 
An average depth of about 8ft., with a width of 1600 ft., 
represents the volume of the river at extreme low water at 
the location selected. Extreme high water covers an immense 
area of bottom lands above and opposite the city, and the 
construction of numerous railway dykes. across these from 
East St. Louis, reduces the water-way at Washi avenue 
to about 2200 ft. in width at high water mark. On this 
shore and on the other, this water-way is thoroughly revetted 
below tha low water line with rubble stone and protected by 
the wharf pavements above that line. The concentration 
into this narrow channel of the vast volumes that are some- 
times poured out of the gigantic network of streams above 





St. Louis, the main artery alone of which is navigable over a 
thousand leagues above this city, assures me that in time of 
floods it is not improbable that this deposit is removed to 
twice or thrice the depth shown by my soundings, and per- 
haps to the rock itself. 

had occasion to examine the bottom of the Mississippi, 
below Cairo, during the flood of 1851, and at 65 ft. below the 
surface, I found the bed of the river, for at least 3 ft.in depth, 
a moving mass, and so unstable that, in endeavouring to find 
footing on it beneath the bell, my feet penetrated through it 
until I could feel, although standing erect, the sand ing 
past my hands, driven by a current apparently as rapid as 
that at the surface. I could discover the sand in motion at 
least 2 ft. below the surface of the bottom, and moving with 
a velocity diminishing in proportion to the depth at which I 
thrust my hands into it. 

It is a fact well known to those who were engaged in navi- 
gating the Mississippi twelve years ago, that the cargo and 
engine of the steamboat America, s 100 miles below the 
mouth of the Ohio, was recovered, after being submerged 
twenty years, during which time an island was formed over 
it and a farm established upon if. Cottonwood trees that 
grew upon the island attained such size that they were cut 
into cord wood and supplied as fuel to the passing steamers. 
Two floods sufficed to remove every vestige of the island, 
leaving the wreck of the America uncovered by sand and 
40 ft. below low-water mark, where, in 1856, the property 
was recovered. Pilots are still navigating the river who saw 
this wreck lying near the Arkansas shore, with her main 
deck scarcely below low-water mark at the time she was lost. 
When the wreck was recovered the main channel of the 
Mississippi was over it, and the hull of the vessel had been 
cut down by the action of the current at the bottom, nearly 
40 ft. below the level at which it first rested; and the shore 
had receded from it by the abrasion of the stream nearly half 
a mile. 

These remarkable but well attested facts came under my 
own observation, and occurred at Plumb Point, 100 miles 
below Cairo, where the Mississippi is more than one mile 
wide, and where the lateral action of the current is not con- 
fined as it is here by stone, and where the depth of the action 
of the under currents must be much less than at this narrow 
passage. 

Singularly enough, the fact is almost certain that at seasons 
of lowest water, this deposit is also liable to be removed to an 
extent probably sufficient to lay bare the rock in mid channel. 
The current being much less when the water is low, the sand 
accumulates to its greatest depth. When the river freezes 
over, which only occurs when it is quite low, a strong crust 
of ice, from 10 in. to 15in. thick, is formed in this narrow 
gorge, while there are frequently great stretches of the river 
above unelosed. The floating ice formed in these open spaces 
is cartied down in large thasses, which accumulate in this and 
other narrow passages of the river, and form what are termed 
ice gorges. These accumulations sometimes extend several 
miles above the contracted channels of the river, and cause 
the water to rise, or, in river parlance, “back up,” 10 ft. and 
even 20 ft. in some instances above its former level. The 
firmly frozen crust serves to hold the masses that are accu- 
mulated beneath it, and the great height attained by the 
“backing up” of the water akote the gorge increases the 
currents that are sweeping below the ice to a degree probably 
greatly exceeding that of the floods, if we may take the water 
levels above the gorge asan index to the current created by 
this hydrostatic pressure. These currents, I believe, would 
prove too great to be resisted by any ordinary rip-rap (or 
loose stone) usually used to protect foundations not resting 
on the rock. The ice being lighter than the water, it follows 
that these currents will be constantly acting beneath the 
gorged ice, and in direct contact with the sand. As rapidly 
as the latter is cut away, fresh supplies of ice are driven 
under, and thus the mass continues to grow in depth, and 
the current to be directed nearer the rock. After a few weeks 
the pressure of the back water becomes so enormous as to 
sweep the gorge away, and on such occasions the open space 
of water below the gorge is at once filled for miles with the 
submerged ice thus liberated. This ice can readily be distin- 
guished from the crust or surface ice by its scarcely floating, 
and by the quantities of sand and mud with which it has 
been saturated during its imprisonment. 

On two occasions I undertook to cut a channel in the ice 
through which to remove from gorges two valuable diving- 
bell boats to places of safety. The undertaking was only suc- 
cessful in one case. The surface ice being removed from the 
canal and hauled off on its sides, I found the quantity of 
submerged ice which continually arose, when that in sight 
was removed, was so great that the supply seemed inex- 
haustible. In the ease where I was successful I was able to 
cut the channel from an open part of the river up to the 
vessel, and through it the submerged ice was floated out and 
the channel thus cleared. 

In the winter of 1855 the steamer Garden City, of about 
800 tons burden, was enclosed in the ice gorge which formed 
in this harbour. Many of our citizens will remember that a 
partial movement of the gorge caused her sides to be crushed, 
im consequence of which the vessel filled with water. She 
was lying at the upper part of the city, in front of a large 
stone quarry, the débris from which been for several 
years thrown into the river by the quarrymen, and had 
formed a steep rugged shore of such slope as the broken 
stone naturally assumed. The water where the vessel sunk 
was 25 ft. deep, but she was sustained upon the gorged ice 
beneath her, so that her deck was scarcely under the surface. 
She was in this condition when I was called upon to save her. 
Her hull being about 9 ft. in depth, it is evident that the ice 
which sustained her must have been to the bottom, 
and 16 ft. deep. This ice sup her with her engines and 
boilers, and a cabin over them about 150 ft. long, until the 
bank was removed, ways placed on the ice under the steamer, 

werful purchases secured ashore, and the vessel hauled 

roadside in to, and upon, the bank in safety, before the 
gorge gave way. The time occupied in doing this was about 
ten days, nearly all which time the steamer was resting on 


. 


ice that had been driven under the surface by the action of 
the current. 

The establishment of piers in the channel of the river must 
facilitate the formation of an ice at the bridge in the 
winter, and they will certainl, to its retention until the 
<-> scoured out about between them to an unknown 

‘or these reasons I have maintained and urged that there 
is no safety short of resting the piers for your bridge 
upon the rock itself. On no other question involved in its 
construction does my judgment more fully assure me that I 
am correct, although the Convention of Engineers assembled 
here last summer announced in their report that they did not 
consider it essential to go to the rock with all the channel 
piers of Mr. Boomer’s bridge. . The convention assumed that 
the greatest ible scour would not exceed 30 ft. below low- 
water mark uivalent to the removal of 22 ft. of deposit). 
I am supported in my opinion upon this matter by many 
eminent engineers with whom I haye exchanged views upon 
the subject. 

The recent destruction of many of the bri in British 
India, by having their foundations un ined by the action 
of floods upon the sandy bottoms of the streams in that 
country, furnishes a warning that we should not neglect. 

Magnitude and Number of Foundations.—The necessity 
for basing the channel foundations upon the rock being con- 
sidered imperative, the next question was to determine-the 
most judicious number of piers. 

By shortening the spans the cost of the superstructure 
would be lessened, and a reduction in the size of the piers be 
possible. This would, in ordinary cases, result in a propor- 
tionate lessening ofthe cost of the entire structure. The 
law, however, requires that at least two spans shall each be 
not less than 350 ft., and the remaining spans 200 ft. in the 
clear. Therefore, the reduction in cost of the structure by 
lessening the length of spans is limited to a certain extent 
by this provision. There are reasons, however, involving the 
safety of the bridge, which make it ne to provide, by 
an increase of masonry in the piers, the ability to resist the 
extraordinary casualties to which they will be liable at this 
location. When we take into account the great height re- 
quired for the piers, from the rock to the lower roadway of 
the bridge (145 ft. in one, and 174 ft. in the other), and 
remember that by the scour of the current they will be, at 
times, without the supporting pressure of the sand to resist 
the strains to which they will be subjected, we have an im- 
perative reason for increasing the size of the piers to a degree 
sufficient to insure their stability, without reference to any 
other question whatever. 

In another-part of this report I have explained why an 
arch is a cheaper method of superstructure than a truss ; 
and that the advantage which the truss has to recommend it, 
is that it créates no thrust, but simply a vertical pressure 
upon the piers, thus enabling the latter to be built with less 
material than when the arch is used. But here we have an 
absolute necessity for using massive piers, and hence are 
unable to avail ourselves of the chief feature of economy that 
might otherwise make the truss available, and the smallest 
spans permitted by the law desirable. Ifwe bear in mind 
that the bed rock + he ms as we approach the Illinois shore, 
it will be seen that by adopting shorter spans it becomes 
necessary to erect piers nearer to that shore, and these must 
be put down through a greater depth of deposit than ithe 
two contemplated in the plan. The deepest foundation we 
have to put down will be 79 ft. below the bottom of the 
stream, and we shall probably have an average depth of 20 ft. 
of water during the season that is occupied in placing’it in 
position, making in all 99 ft. below the surface of the river. 
It is certainly not desirable to undertake a deeper one, except 
for more potent reasons than I can discover in the premises. 
Shorter spans would make it absolutely necessary to do this 
if the piers were placed on the rock. It has been asserted 
that the erection of 500ft. spans is more hazardous than 
3650 ft. ones. This is admitted; but with ordinary care and 
judgment the danger of casualties in the erection of either 
cannot be great. It is certainly more hazardous to erect a 
structure at this location whose channel piers are not placed 
upon the bed rock below the river bottom ; and if this be 
done, and shorter spans adopted, the difficulties attendant 
upon putting down the foundations must necessarily be in- 
creased, not only by increasing their number, but also because 
of the greater depth required for one or more of them. The 
hazard avoided in erecting the superstructure would simply 
- added with interest to that attending the construction of 
the piers, 

The magnitude and height of the piers required is so great, 
even if the spans were lessened and four arches substituted, 
and the season favourable for their economic erection is so 
short, extending only from the middle of August to the 
middle of December, that it would not be advisable to attempt 
the erection of more than one of them in one year. Hence 
an additional one would delay the completion of the bridge, 
and absorb in interest on capital as much as could be saved 
by shortening the spans. It is possible to use the same false 
works and machinery for each pier unless we undertake to 
put in two of them in one season. “This would involve the 
additional expense of duplicating’ these works and machinery. 
But little could be saved in the masonry of the piers by sub- 
stituting three for the two contemplated, sis the three would 
contain nearly as much as the two.’ There would be more 
saved in the abutments, but it would ’be'chiefly in that class , 
of masonry (the backing) which is least expensive. The cost 
of putting down the necessary falsé works, removing the de- 
posit, aot erecting the three piérs, would be eonsiderably 
greater than for two. + Meal 

The masonry of your bridge being so massive in character, 
has been contracted for at a price greatly under that paid for 
other large bridges now éonstructed in the west. The 
reason for this is that the i used’ in the latter 
require that every stone in them cut to an exact size. 
This is only necessary with the exterior work in yours, and 
hence it can be, and is being, executed for about 30 per cent. 
less than the masonry of those bridges. 
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The question of relative economy of shorter spans has not 
been determined by guess work, or decided by judgment 
alone, but the conclusions arrived at in favour of the spans 
adopted have been confirmed by careful estimate and calcula- 
tion to be not only the most judicious, but also the most 
ec ical, ar t compatible with the safety of the 
structure. 

It is not considered advisable to place the abutment at the 
Illinois shore upon the rock. The cost of doing this would be 
very great, and as the piles, upon which the masonry will be 
erected, can be thoroughly protected at the shore from the 
action of the current, it will not be necessary to do it. The 
sand on the side of the abutment will be excavated to a point 
about 25 ft. below the bottom of the river, and piles will then 
be driven to the greatest depth possible, and sawed off a few 
feet above the sand. The spaces between the piles will be 
carefully filled, and the masonry laid upon a timber platform 
on the bed thus formed. The face of this abutment below 
water will then be thoroughly revetted with stone. 

The rock has been laid bare I3 ft. below low-water mark 
on the Missouri shore, and the western abutment commenced 
upon it within the cofferdam built for the purpose. 

(To be continued.) 











THE INDO-EUROPEAN TELEGRAPH. 

Tue following extract from the report of the engineer of 
the Indo-European Telegraph Company gives some interest- 
ing information respecting the prospects of the undertaking : 

“The whole of the materials of the line in Persia, com- 
prising 11,000 iron posts, 33,400 insulaters, and 900 miles of 
wire of large section, have already been shipped at St. 
Petersburg, and are in course of being transported on the 
Neva and the Volga to Astracan, where they will be trans- 
shipped again into the steamers of the Caspian designed for 
the three northern ports of Persia—Lincoran, Astora, and 
Resht—where they are expected to arrive in the month of 
September next. Each cargo of stores is accompanied by a 
trustworthy person to prevent loss and delay, and a staff of 
working engineers has already left for Persia, vid Tiflis, to 
receive them at the ports and convey them, by relays of 
mules, to their final destination. The Persian Government 
have given their good offices to facilitate the work. The line 
of Persia will pass over a high plateau of comparatively level 
ground, which is cold in winter, fertile, and inhabited by a 
settled population. It is expected that this portion of the 
work will be finished in May, 1869. Her Majesty’s Govern- 
ment for India have taken advantage of these organised 
transports by instructing the contracting firms to furnish 
them with iron posts and insulators of the same description 
for reconstructing the present lines in Persia (between Teheran 
and Bushire) in a thoroughly substantial manner, agreeing 
at the same time to add another line wire, —- to the 
consent of the Persian Government, for the special accommo- 
dation of the Indo-European Telegraph Company. The 
materials for the remaining portion of the land lines are also 
in course of manufacture, and several cargoes of iron posts, in- 
sulators, and wires will be despatched to-Poti and Kertch in 
the course of August and September. The lines along the 
southern slope of the Caucasian range, and thence to ‘liflis, 
Tabris, and Djulfa, will be constructed during the winter 
months by a staff of engineers who are now engaged _ 
soundings in the Black Sea, and who will be recruited by 
others. The climate in these parts is warm and genial, but 
the country is intersected by mountain ranges of moderate 
height. The high range of the Caucasian mountains, and 
the unsettled population of these districts, will be avoided by 
the submarine cable in the Black Sea, which will be nearly 
100 nautical miles in length, and will contain three well 
insulated conductors. This cable will not be made before 
the early spring of next year, to be submerged during the 
summer of] 869, The materials for constructing the lines 
from the Caucasian mountains, through the Crimea to 
Odessa, will be manufactured and shipped during the winter, 
and will consist of the heaviest description of iron posts and 
extra powerful insulators placed at frequent intervals, in 
order to resist heavy deposits of hoar frost which occasion- 
ally settle upon the telegraph wires in those regions. The 
lines extended from Balta northward to the Prusso-Russian 
frontier, will pass through vast plains rich in timber, and 
will therefore be constructed of wooden posts (oak and pine) 
of extraordinary dimensions, which are sufficiently durable 
in these northern climates. The timber for these lines will 
be felled and transported upon sledges to its final destination 
during the winter months, to be in readiness for the erection 
of the line during the summer of 1869. Having thus pre- 
pared for the active execution of different sections of their 
important work, the contracting firms entertain a confident 
hope that they will be able to deliver the whole line in good 
vonmnesone over to the company before the end of next 
year, which is the time stipulated for its completion in their 
contract.” . 








Tue Ancio-MEDITERRANEAN TELEGRAPH CoMPANY.— 
The report of the Anglo-Mediterranean Telegraph Company 
to be nted on the 18th inst., states that 250,000/. of the 
260,0007. capital of the company has been subscribed, bein: 
all that is at present required; and that the cable is bei 
rapidly sdeanslinatured, and is expected to be finished and lai 
by the contract time, which will expire in the middle of next 
month. The board, after having given much consideration 
to the —_ of the existing ta and Alexandria Tele- 
graph Cable, belonging to Her Majesty’s Government, which 
was intended to have been discontinued on the completion of 
the company’s line, have made an arrangement with the 
Treasury for a lease of it for 15 years, determinable at the 
end of seven years by either party, the company Paying a 
minimum rent of 2000/. per annum, and taking the of 
the receipts for local and traffic, bat not binding. 
themselves to repair damages to the line in the winter season, 
while they stipulate for the option of putting an end to the 

ent at any time if the cable is broken and they de- 


€ | gineer, who reached Roorkee in the month of August, 


ROORKEE WORKSHOPS. 


At page 123 of the fifth volume of EncrneERine 
we gave a history and account of Roorkee College, 
accompanied by an illustration of the building in 
which it is held. It was there stated that there were 
workshops attached to the college, which it is our 
present intention to describe. 

Establishments for workshop purposes were neces- 
sarily leading considerations in commencing the 
Ganges Canal works, and buildings for the accommo- 
dation of smiths and carpenters were amongst the 
first to which the attention of officers was directed. 
The site of the dam and regulating bridge, where the 
canal channel leaves the bed of the Ganges river, is 
on the estate of Myapoor, in which there was then 
neither village nor population, the land being farmed 
by the people of Kunkhul, a town of considerable 
importance in the neighbourhood. Close by the 
alignement of the canal right boundary, a serai, or 
enclosure, built partly of brick and partly of cut 
sandstone, with a pukka well near it, and at some 
distance an unfiaished mundul, or Hindoo building, 
were the only marks of habitable settlement. The 
former was used for cattle ; the latter was deserted. 
The serai, which in its external measurement was 
130 ft. x 98.5 ft., was readily-miade over by the pro- 
prietors on an annual rent of 50 rupees, and it was 
immediately converted into a workshop. Its interior 
was conveniently adapted to the purpose. On two 
sides were covered rooms with verandahs in front, ex- 
tending the full width of the quadrangle. On the 
other two were gateways; that on the north sufficient 
for the entrance of men and cattle, and having some 
pretensions to architectural character; the south, or 
opposite side, being 11 ft. in width, and capable of 
admitting carts. With the additions of rooms for 
forges, &c., which were arranged on the flanks of the 
entrance, this enclosure became of the greatest use, 
and, while the lreadquarter station remained at 
Myapoor, was the leading workshop. Subsequently 
it was used as a lock-up store room, forming an useful 
appendage to the works in the neighbourhood. 

As early as 1843, and shortly after the Munglour 
division of the works had been established, the pre- 
paration of workshops on a more extended scale in 
the neighbourhood of the Solani river, and near the 
site of the aqueduct, was undertaken. The town of 
Roorkee, situated onthe edge of the high land which 
skirts the Khadir,; or low tract through which the 
Solani passes, was the point on which the aqueduct 
was directed. Its neighbourhood was marked by un- 
dulating ground, with knolls, many of which bore the 
marks of having been the sites of ancient villages,’ 
These were separated by raving hollows, acting as 
drains or watercourses from the higher to the lower 
levels. The spot selected for the Roorkee workshops 
was on the highest of the knolls above described, and 
lying immediately on the left of the canal on its reach- 
ing the Bangor, or high land ofthe Doab. This situa- 
tion was well adapted to the purpose, and in its then 
uneven and irregular surface was capable of giving 
accommodation to an enclosure of 250 ft. square. 
This enclosure was completed previously to Sir Proby 
Cautley’s proceeding to England in 1845. Indepen- 
dently of the mere enclosure, the quadrangle was pro- 
vided in its interior with accommodation for smiths 
and carpenters, in lines of arcaded rooms, extendin 
on its whole length on the east and west sides, an 
on the former, offices of different descriptions, includ- 
ing an instrument and model room, were constructed. 
This Lagoons ge and the accommodation above de- 
scribed, served its time, and became the nucleus of 
future, buildings to meet the constantly increasing 
wants’ of the works. In the year 1848, in conse- 
quence of tlre necessity for extending workshop ac- 
commodation, designs for additional workshops were 
submitted, and an application was made by the Govern- 
ment to the Court of Directors for the despatch from 
England of machinery. Whilst in England, Sir Proby 
Cautley had engaged the services of a practical en- 


1848, about the time when the alterations above referred 
to were about to be commenced. In the preceding 
month, Lieutenant Augustine Allen was appointed as 
a a = the ener engineer bn the northern 

ivision, for the especia ose of taking ch of 
the workshops, the "deiigiation under which i we 
appointed being “engineer of the timber yard.” The 
Tove workshops, therefore, began at this time to 
assume a more defined shape than they had done pre- 
viously, and a system of order and method, with im- 
proved habits of conducting the manufacture of iron, 
and of carrying on the duties of the timber yard, 





cline to repair it. 


In 1851 the machinery, which had been ordered and 
sent out by the Court of Ditectors, arrived at Roorkee. 
It consisted of the following : 

1 Ten horse-power ing steam engine, with boilers. 

1 Large planing-machine. 

1 Drillin and boring-machine. 

1 Pesahly aul shashageiilies 

unc -machine, 

1 Toth, ft. 

1 Screw-cutting lathe, 8 ft. 

1 ” ” 7 ft. 

1 Steam-arm. 
1 Screwing-machine. 
1 Blowing fan. 
2 Grindstones. 


1 Baulk-frame. 

1 Deal-frame. 

1 3-ft. circular saw. 

12-ft. ,, - 

The greater part of the machinery was fixed and 
ready for work in the month of May, 1852. Other 
machinery and engines were subsequently added, and 
a brass foundry, on a small scale, was established. 

The shops, up to the year 1851, wereemployedentirely 
on the manufacture of articles required for the Ganges 
Canal works, which kept them fully occupied. Earl 
in 1851 the demand for both surveying and mathemati- 
cal instruments at the Roorkee Civil Engineers’ College 
raised a question as to the advisability of taking ad- 
vantage of the Roorkee workshops in forming, in con- 
nexion with it, a department for their manufacture 
and repair. The extensive works in the North-West 
Provinces, and the demand that these works occasioned 
for instruments of all descriptions, appeared to point 
out the Roorkee College as an institution in which 
a depét of instruments might be well maintained for 
the purpose of distribution. Roorkee, with its Civil 
Engineers’ College, workshops, model department, and 
in the immediate neighbourhood of the most interest- 
ing portion of the Ganges Canal works, appeared to 
be in many ways more appropriate to the purposes of a 
depét, than the different ordnance magazines scattered 
over the country; whilst for repair it was beyond all 
question more convenient than Calcutta. 

From the lst November, 1852, the Roorkee work- 
shops were separated from their immediate connexion 
with the Ganges Canal works, and placed under the 
superintendence of Lieutenant Allen, subject, how- 
ever, to the control of the director of the Ganges 
Canal works, as an institution for the use of the 
North-Western Provinces. It was further newly 
organised, and ordered to be equipped with a mathe- 
matical instrument shop and department forthe suppl 
of all instruments to the provinces north of Allahabad ; 
with an iron and timber yard for the purpose of 
supplying all articles required in the public depart- 
ments, including instruments for ordnance purposes, 
fire-engines, forge and gun implements, weights, 
gauges, moulds for rockets and portfires, lathes, &c., 
and for the supply to the country of good serviceable 
articles at fair rates, on private purchase for private 
purposes. And a foundry was to be established in 
connexion with it for the purpose of supplying cast- 
ings to the provinces north of Allahabad, and of being 
of general service on emergency. On the lst Novem- 
ber, 1852, therefore, the workshops at Roorkee com- 
menced a hew series of independent duties, although 
their connexion with the Ganges Canal works then in 
progress, and their occupation on wood and iron 
work solely for canal purposes greatly curtailed their 
general usefulness. The enormous demand for bricks, 
not only for the Solani Aqueduct, and the work 
directly appertaining to the Ganges Canal, but also 
for the college buildings and numerous bungalows 
under construction for students, rendered it quite im- 
practicable at that period to make any active move- 
ment in the building which was called for by the newly 
organised institution. At that time, therefore, the 
shops were necessarily limited to their engagements 
and to the accommodation that they previously had. 
The designs for the new buildings, however, were 
placed in the hands of the executive engineer, so that 
when opportunity offered he might carry them on, if 
only by slow and gradual means. 

in the Administration Report of the North-Western 
Provinces for 1855-56 we find it stated that the 
workshops at Roorkee were at that time provided 
with the requisite machinery for the performance of 
every description of engineers’ work. A small high- 
pressure steam engine had been constructed on the 
spot, which was employed in working the blast for 
the foundry, where castings up to 2tons weight were 
being produced. A proposal had been laid before the 
supreme Government for the working up of iron 
smelted at Kunkul, near Roorkee, from ore procured 
at Kote Dwara, at the outer foot of the Gurhwal 


Saw Machinery. 





began to exhibit themselves in a very marked degree. 
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In October, 1852, it appears from the report for 
1859-60, the value of the articles manufactured was 
11,361 rupees, and the only one among these which 
required skill and appliances superior to those of the 
native workmen was an iron shaft for a saw-mill; 
while the report of progress of work done in March, 
1859, showed a total of 25,740 rupees, of which more 
than 15,000 rupees was for the higher class of work. 
The out-turn of work was then gradually increasing ; 
the monthly average before the mutinies was 19,745 
rupees, whilst that for the first six months of 1859 
was 21,771 rupees; and this p s also was made 
in the face of many difficulties caused by the non- 
arrival and loss of stores in 1857-58, and the great 
and continually increasing demand elsewhere for 
labourers. The workpeople had been altogether 
trained in the shops, and some of its best moulders 
were originally unskilled day labourers. 

The financial results of the workshops from Novem- 
ber, 1852, to March, 1859, showed a deficit of 3263 
rupees. The whole amount of work executed durin 
that period was valued at 13} lacs; but the deman 
for work had always been greater than the superinten- 
dent had, for various causes, been able to meet. Con- 
sidering the workshops as an educational establish- 
ment, their influence had been very considerable with 
artisans ; but as regards the students of the Thomason 
College, the principals held that, when the time for 
study was not sufficient for a sound theoretical train- 
ing, it was inexpedient to waste any of it on a super- 
ficial and delusive practical one. It was, therefore, 
resolved to form workshop classes where a series of 
explanatory lessons would be given on the various 
workshop operations. 

The report for the year 1865-66 shows that the 
gross income from the Roorkee workshops during that 
year was 92,734 rupees, and the expenditure 63,463 
rupees, showing a nett profit of 29,271 rupees, equal to 
a return of little more than 3 per cent. on the capital 
of 9,73,084 rupees. The results of the year were not 
so favourable as those of the preceding twelve months, 
chiefly in consequence of the difficulty experienced in 
procuring fuel, and also from the necessity of pur- 
chasing materials at high rates in local markets, owing 
to delay in arrival of London supplies, in consequence 
of which also some work, for which the proper mate- 
rials were not procurable m India, had to be held over. 

The orders received during the year amounted to 
3,30,167 rupees against 3,42,708 rupees of the previous 
year, while the value of the work turned out was 
2,80,523 rupees against 2,94,554 rupees. Finished 
work to the value of 2,16,082 rupees was despatched 
during the year, and at its close the value of work on 
hand was 2,10,885 rupees. 

We have now before us an “ Illustrated Price List 
of Tools and Machinery Manufactured at the Canal 
Foundry and Workshops, Roorkee,” for the year 
1867. It would he impossible to enumerate here all 
the articles specified. They are arranged in alpha- 
betical order, being in some instances accompanied by 
illustrations, and they range from “ Augers” to “ yard 
measures,” including bells, pulley blocks, iron bridges 
of various descriptions, compasses, cranes, gearing, 
girders, ornamental iron railings, lathes and other 
tools, printing and other presses, pumps, surveying 
instruments, weighing machines, &c., &c. To each 
item is added a list of prices, an examination of which 
shows that, notwithstanding the great distance which 
much of the material employed has to be conveyed 
(the greater part of the pig iron used being sent out 
from this country) they can be supplied there at rates 
but little, and in many cases not at all, in excess of 
what would be charged for similar articles in England. 
The value of this establishment, not only to Govern- 
ment, but also to private individuals within reach of 
its manufacturers, has been almost beyond estimate, 
and the wonder is that many similar establishments, 
of equally comprehensive usefulness, have not, long 
ere this, been scattered over the country. As com- 
mercial ee only they could not be expected 
to pay, but back Government, and possessing 
an almost exclusive right to manufacture for the wants 
of the Public Works Department within a certain 
range, their success could not for one moment be 
matter of doubt. 








PeTrotevM In Swepen.—Shafts are sunk on the Osmund 
Mountain in Sweden for the working of certain petroleum 
springs which have been discove A depth has ben 
reached of 263 ft. The materials dug out are impregnated 
with that species of petroleum known in America as surface 
oil, and which is of a deeper colour than that eesomye d used 
in Europe. It has been determined that the boring be 
carried to 600 ft., where the real petroleum is presumed to lie 
in great a . . 
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SEVERAL arrangements of reversing gear have from time 
to time been designed to combine the quickness obtained by 
the use of the lever with the power and accuracy of adjust- 
ment given by the screw. In one of these, which has been 
cgpliel teaeme extent to Belgian locomotives, the lever is 
fitted with a half nut, which is pressed laterally against a 
horizontal screw, this half nut pr 4 capable of rising and fall- 
ing in the lever to the extent of the versed gine of the are 
described by it. When it is required to reverse by the lever 
alone, the half nut is thrown out of gear with the screw by 
moving it laterally by means of adetent. A neater plan than 
this is that designed by Mr. Vitall de Michele, of which we 
give engravings above. In this arrangement the worm 
wheel into which the worm gears forms the catch-plate, 
the lever being held by means of a detent which fits 
the teeth of the wheel and which can be raised out of 
gear in the ordinary way. This arrangement is a very 
neat and convenient one; but it is scarcely so simple as 
that applied by Messrs. R. Stephenson and Co., to the loco- 
motive exhibited by them at Paris last year. In this arrange- 
ment, which we described in our third volume, the screw was 
placed horizontally, and its diameter was increased gradually 
towards the middle of its length, so that its outline was an 
are of a circle having a radius equal to the distance from the 
top of the screw to the centre on which the reversing lever 
vibrated. The lever had an eye in it, which encircled the 
screw, and it was fitted with a detent which took into the 
threads of the latter, the screw thus acting the part of a 
catch-plate. 


Tue Pewysytvania Rattr0ap.—The trial of English steel 
rails on this t line, whose traffic is an excellent test of 
their merits, having proved entirely satisfactory, the —— 
have contracted for tons, of which about 1000 tons have 
already arrived, and the remainder is expected at an earl 
day. is will make, with what has been heretofore Taid, 
nearly 10,000 tons purchased by this company. Of the rails 
tho Fesnpivatic Retest lner'hnd Gas onpess nd least 

vania Rai e longest an 

experience with them of any road in the country, seems to 
demonstrate their durability. The number of local 

carried on this road and branches on July 4th, Sth, and 6th, 
amounted to 63,004, an bee oe over 21,000 day, one 
of the days being Sunday. were in addition to the 
regular h travel on coupon tickets issued by other 
lines.— Western Railroad Gazette. 

















COMBINED SCREW AND LEVER REVERSING GEAR. 


DESIGNED BY MR. VITALL DE MICHELE. 
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ow Dears 7 rapt mire or Rattwayrs.—The Act 
to ww relating to railways (30 and 31 Victoria, 
cap. 119) has just been printed. hows ano 46 sections, and 
several forms to be yg out the provisions re- 
lating to accounts, audits, &c. ilway companies are liable 
peer» Sc a elie Mee see gy Se required to 
furnish particulars of ¢! for goods. After the 1st of 
April next communication een the passengers and the 
company’s servants to be provided under the followi 

section : “ After the 1st of April, 1869, every company 
provide and maintain in good working order in every train 


u 


worked by it which carries and travels more than 
20 miles without stopping, such t means of communi- 
cation between the and the servants of the com- 


passengers and, 
pany in charge of the train as the Board of Trade ma 
—_— If any a a in complying wi 
section it sha]l be liable to a penalty not exceeding 10/. 
for each case of default. Any who makes use of 
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APPARATUS FOR LOADING HEAVY GUNS. 
. DESIGNED BY CAPTAIN JAMES B. EADS, ST. LOUIS, U.S. 
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Ws illustrate a design, elaborated by Captain James B. 
nts ee new St. Louis Bridge, for loading 
heavy guns by mechanical means with the assistance of but 


. This arrangement, which is now in 
ess being practically tested at the United States 
avy yard, consists of a platform on which a bed is fitted to 
receive the shot, so arranged and combined with a steam 
cylinder, that it may be raised or lowered to lift the proj 
to the muzzle of the piece, and then introduce it within the 
bore. Two cylinders can be used, one being placed on either 
side of the carriage, and directly below the trunnions, with 
the piston-rods extending forward in a horizontal plane, and 
attached to the lower ends of the vertical arms of two bent 
levers, one of which is placed on either side of the piece with 
i laced in about ‘the same horizontal plane as 


means of the steam applied to pistons within the cylinders 
it follows that the forward ends of the arms of the levers, and 
pe cee inp payday aye ag ile, can be elevated 
with ease to such a plane, that it may be readily rolled, if 
round, or caused to slide, if elongated, izito the muzzle of the 
piece. The arrangement illustrated consists of a seri 


telescopic cylinders, with their axes in a vertical or nearl 
vertical plane, and placed directly beneath the shot platform. 


As steam is introduced into these cylinders they are raised 
up one out of the other, until the shot platform is of the 
proper height to introduce the ball into its p! Bos Cag | 
the shot platform hinged at its back end or side to the top of 


the upper cylinder of the series, and a guard connected there- 
with so as to extend under the gun when the platform i 
raised, so as to bring the into contact with the gun; 
when a little more steam is applied, the front end of the plat- 
form is raised up while the and hinge holds the back 
end of it down on a level with the bore of the thus 
tipping the platform so as to allow the shot to roll into the 
piece, 80 soon as a spring which holds it in place upon the 


platform releases it. Fig. 1 isa side elevation of a hea 
with its carriage and gun lifter; Fig. 2 a plan; Fi Be front 
end elevation ; Fig. 4 is a vertical section of the lifter ; 


Fig. 5 is a sectional elevation of the top end of the ‘shot lifter, 
showing the shot platform in its inclined position as it 
a the moment before the shot is rolled or i 

)gun. Fig. 6 is a plan of the shot pi i 


innermost cylinder. Steam is admitted from the valve chest, 
d, through the ipe, d'; by moving the lever, d*, to one side, 
and it is shut reverse operation. The shot plat- 
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cylinder, D*, and a movable or tipping p 
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It is proposed to er st furnaces 
construction shops to a company, with a capital of 140,0007. 
has been a great improvement in the state of the i 
in the Essen (Prussian) district; several local firms 
Sgpemnest, 9s, evenee of &. 5 
The Belgian rolling-mi ucing rails are pretty 
gépriied With work, end 0 file amoust of cadets ales 
iced in Belgium for merchants’ iron. It is that 
activity with which the work of railway development is 
prosecuted in Russia will involve shortly fester lene 
for rails for that country. Contracts for coal 
Belgian State Railways have been let on 
than were last the basi 
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new contracts entered 
into, but they are not sufficient to make up for the work 
h is now turned out. In the following Table there 
are given the numbers and tonnage of the vessels launched 
during the last month and seven months, as compared with 
Bata seitaeies T 
ons. 
Launched in July, 1868 .. 18 .. 20,000 
io = Ie «a we 4 
* 9 ABOO- ace 1B ee 5,590 
” » 1865 ove 24 ee 12,633 
Seven monthsending, 1868 ... 110 -- 88,000 
” ” » 1867 eo ©6100 ose 69,900 
a a » 1866 .. 1384 ... 69,800 
” ” » 1865 «- 160 100,200 
Launches during July, 1868: 
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Glasgow Pig Iron Market.—Very little animation has 
been manife in the pig iron market during the past week. 


rices in 
owever, 


Quietness has been the prevailing feature. The 


been rather better, and the prices have been from 52s. 7d. to 
No. 1 Coltness, and No, 1 Gartsherrie are 
same prices as were re last week— 





7s. 6d. and 56s. ively. The following is the statement 
of the imports of Middlesbro’ pig iron into yess org 
isi ha tame pat ¢-— Diereeniade lh 
Ta eee ane ise Saas 
Total increase for 1868 ... 0»  . 87,664 


State of Trade in Lanarkshire-—The state of trade is 
steadier in this county than it has been for some time back, 


but still in many branches no animation is yet appa- 
rent. In the Glasgow, Parkhead, Coatbridge, Meueet. 
Motherwell, and Wishaw districts, the population in con- 


nexion with the malleable ironworks have been tolerably well 
em: since the Glasgow Fair holidays; and for plates, 
angle -and merchant irons, the rates are ing a little 
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the Airdrie, and G i Some of the 
foundries are ied with orders, and of the 
lighter branches of the metal trade a favourable report cannot 


new pits 
are in course of sinking ut the count wail the weal 
was “won” last week in the new and v coal field at 


and harbour. In order that the grounds might be utilised 
to the test advantage, the trustees advertised for plans, 
and offered premiums of 3007. and 100/. for the best and 
second best plans, respectively. No fewer than 170 plans 
were in course of time entered for competition, and for several 
months they were exposed to public view in the saloon of the 
Town Hall. Of the whole number of competing plans sent in 
some eleven or twelve were speciall selected by a com- 
mittee of the trustees, and on Friday last a meeting of the 
Trust was held for the purpose of selecting the two plans 
best entitled to the premiums offered. Plans No. 73, No. 38, 
and No. 11 were proposed and seconded and put to the vote, 
with the following result: No. 73 first prize, and No. 38 
second prize. The letters equates these plans were 
afterwards opened, when it was found that the premium of 
3002. had been gained by Mr. T. C. Fidler, Sea Lawn, 
Ventnor, Isle of Wight, he B= motto is “ I’se mak’ siccar ;” 
and the 1007. premium by Mr. Walter Robert Kinipple, C.E., 
Westminster-chambers, Victoria-street, London, 8.W., whose 
motto is “ Alpha.” The plan deemed third in the order of 
merit bears the motto “ Without pains no gains,” and is the 
roduction of Mr. Charles H. Beloe, Lord-street, Liverpool. 
This petition has elicited a large amount of engineering 
talent, and the trustees only did their duty in awarding a 
ial vote of thanks to the unsuccessful competitors. It is 
highly probable that the names of the other competitors on 
the reduced list will be announced at the next meeting of 
the Harbour Trustees. 
North British Raihoay.—The report by the board of 





directors of the North British Railway Company, which is to 9 


be read at the special meeting of shareholders, to be held at 


Edinburgh on Thursday the 20th inst., has just been issued. 


It states that this special meeting has been summoned for the | ® 


urpose of considering the relations of the com to the 
it of G w Union Railway Company, and the Glas w 
and Coatbridge Railway, as a separate undertaking. Te. 
garding the former matter, the report of the directors recom- 
mends the agreement lately come to between the represen- 
tatives of the North British and the Glasgow and South- 
Western Companies for the purpose of extricating the Union 
Company from the difficulties with which it is at present 
surrounded. Under this agreement the City Union Kailway 
undertaking will be vested in the two companies, and the 
only additional obligations it will impose on the North 
British Railway Company are, first, to become bound with 
the Glasgow and South-Western Company to antee, in 
equal proportions, the interest on City Union Debentures to 
the amount of 200,000/.; and, second, to hold, in addition 
to the one-half of the Glasgow College (cage y already ap- 
propriated to them, one-half of the residue at a yearly rent 
of 12560%. or so. Regarding the latter undertaking, the 
directors speak with confidence, and intimate that the neces- 
sary negotiations having now been brought to a successful 
issue, they anticipate from it an annual surplus of 12,705/., 
the whole of which will accrue to the North British Company. 


Of the Glasgow and Coatbridge direet line the | the 


directors of the North British Company state that all the 
capital of 200,000. has been provided for. Considering that 
i i ict where the mineral traffic 


also contracted the construction 
have it finished by the 1st of March, 1870, The total 


is eight 
One and Kiimarnock Extension Railway.—The 
ion stone of the last arch of the viaduct, by means of 
which this railway will cross the ick water at Lainshaw, 
near Stewarton, was laid last week with full masonic honours, 
by Colonel Mure, of Caldwell, Provincial Grand Master for 


Ayrshire, and the eminent historian of Greece. The central | the 





The China vt gh A received in Greenock 
ve on ‘00- 
ome ALS = tha 
Left Anjer 
: “a June -_— 
. ose eee eee 22 one 
Sir eee 28 eee 2 eee 25 
Ariel... ow wt eee oe 
Tahiee sc.’ ae OO as ee 
ye ae ) # days the 
former, and the Lahloo has gained 


ships named were built by Messrs. R. Steele and Company, 
Greenock, and all except the Ariel i 
owners. Such a race as the one now im progress has no 
parallel in the records of pest voreee. 
29th J ay ail 7th haan upwards of rr — 
uly -laden 

1000 eono salle ARE nearegic te 

00 tons an im ion within 
that time of over 20,000 tons. Even in 


Greenock this enormous ee is wt of “The dex 


new dock at Garvel Park a moment too soon. For want 

sufficient graving dock accommodation a vessel of 1400 tons 

—— and 205 ft. long, has just been sent round to South 
elds. 

Steam Locomotion on the Streets of Edinburgh. — On 
Saturday last one of Thomson’s road steamers was employed 
to draw a train of coal-laden wagons through the streets of 
Edinburgh, from Newbattle collieries—eight miles from the 
city—to Bowershall Engineering Works, Leith. They were 
four coal wagons in tow, each of them weighing—with its 
load of 5} tons of coal—8 tons. The road s 
weighs 8 tons, so that there would be a total of 40 tons in 
motion. Some very crooked thoroughfares had to be 
through and acute i made, and rising and falli 
gradients of 1 in 16 and 1 in 12 had to be traversed, and man: 
of the streets were much crowded by on-lookers and others, 
still the feat was accomplished, for feat it must be called. 


The traction em was to draw 
seu bien we = sy 





LIVERPOOL NOTES. 

Lrverroon, Wednesday. 
Ship Launches on the M. .—On Saturday Messrs. Roy- 
don and Sons launched from their b ildi 

street an iron ship of 780 tons b 
Deva, for Mr. J. Walmsley, offthe firm of Ashley 
Brothers, and intended for the west coast trade. A novelty 
in ship launches was introduced by Messrs. Royden, when on 
they launched a vessel of large 


Friday night at midni 
proportions for Mone Fen worth and Jardine. This vessel, | ° 


which received the name of the Lady Lawrence, is 1455 tons 
burthen, and is intended for the East India trade. Messrs. 
Sas 5 have now launched ships si the 
ginning 0 present year, and have at present 
on the stocks in course pod ast gh Dg 2 
i On 
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without change, but are in a tolerably healthy state, all things 
being considered. The coal and coke cp etiigee 
ecedingly dull, and there is but little employment at the 
Sasa aad tas eas Are 
is lao 3. nied to London by rail 
rom Trades.—In Birmingham 
is very little change to report in the state of trade, There i 
Sis thoy are fee call eet ens eee ss 
average amount is being done in the metal trade, and for tin- 
emer Sere ic » tcleenbly quantity of orders in 
ee the tecign tuade badnen & brisk; but 
the orders for. the Continent are onl An average 
yma ape done on count of the United States, 
: olverham; 
th ton scp sole rea 
the home 


The Steel and Ironworks.—The ordinary “ops 
— shareholders in this company will be held on 
the 18th inst., when a statement of the company’s affairs will 
be submitted. The shares have been reduced in amount, and 


it is thought that the change in the t 

the retirement of Colonel Clay will have # good effect on the 
business. Iam not sanguine about this; and though 
I should regret the suspension, or tof 
these fine works, I fear it will end in this, some very 
marked improvement takes plses ie the iron tenda. But my 
io happily removed by the report of the directors 


pool, Hall, chairman of the board of directors 
The report presented was sf satis- 

, and stated, amongst that 
year had been enabled to off 52,1007. of the 


"ay ane tyes pd inoue (ox, See ing to 

tion fund, carryin ‘orward to . 

half yea fur amount : ~ of thie currems 
» Lancashire and Yorkshire The report of 

the directors has been issued, and states the balance of 


Western Railway Company to 7 l, Manchester, &c., 
promises t already secured 
— ible amount of trafic. It is i Pegg 
are com hich wi bring 
with North- Western system, a large amount 
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WATER HEATING TANK* AT THRELFALL’S BREWERY, SALFORD. 


CONSTRUCTED BY MESSRS HAMILTON WOODS AND CO., ENGINEERS, SALFORD. 
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BREWING AND BREWERIES.—No. XXL. 


Borne tHE Wort; Corrers anp Boriine 
Bacxs—( Continued). 

WE may now proceed to consider some of the ex- 
periments which have at different times been made to 
determine the condensing power of a certain area of 
pipe surface under different conditions. M. Peclet, in 
his excellent treatise on heat, states that a sheet of 
copper 1 metre thick will, with a difference of tem- 
perature of 1° centigrade on the two sides of it, trans- 
mit sufficient heat per square metre of surface to 
elevate the temperature of 69 kilogrammes of water 
1° centigrade. Considering that the transmitting 
power of the copper ns would increase in the same 
proportion as its thickness is decreased, he calculates 
that a plate 1 millimetre, or Jin. thick, would, with 
a difference of temperature of 1° centigrade (or 1.8° 
Fabr.) on the two sides, have a transmitting power 
sufficient to condense 103 kilogrammes of steam per 
ined square metre of surface. This would corre- 
spond to the condensation of 11.639 lb. of steam per 


Add abd bia 





* This heating tank and some other arrangements of steam 
heating apparatus will be described in our next number. 
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square foot of surface per hour, with a difference of 
temperature on the two sides of the plate of 1° Fahr. ; 
an amount, we need scarcely say, far in excess of the 
results obtainable in practice. In fact, Peclet himself 
states that the condensing power of a certain area of 
plate surface thus calculated is of no practical 
value. It is therefore necessary that we should 
confine ourselves to the results of direct experi- 
ments. Several such experiments were conducted 
some time ago by MM. Laurens and Thomas, and to 
one of these we shall first direct our attention. In 
this instance the coil of pipe used was 42 metres or 
137 ft. 9} in. in length, and 0.034 metres, or 1.34 in., 
in diameter outside; and its surface amounted to 
484 square feet. This pipe was supplied with steam 
at a pressure of 30 lb. per square inch (above the at- 
— ere), atid it was immersed in a vessel containing 
880 lb., or 88 gallons, of water at a temperature of 
8° cent., or 44.4° Fahr. In four minutes from the 
commencement of the experiments the water in 
the vessel boiled, and in eleven minutes more, or 
fifteen-minutes in all, 550 Ib. of water had been 
evaporated. In this case the condensing power 
of the surface of the coil, as estimated by the work 
done, differed considerably during the two intervals of 


time we have mentioned, as will be seen by the follow- 
ing calculations : ing the first four minutes 880 lb. 
of water were heated from 44.4° to 212° Fabr., and 
they consequently had (212—44.4) x 880 = 167.6 x 880 
= rob 3 prec degrees of heat imparted to them. 
As the total heat of steam of 30 Ib. pressure is 1197.6° 
Fabr., it would be necessary to abstract from it 
1197.6 -212=985.6", in order to reduce it to water at 
bo point; and the abstraction of the above men- 
tioned 147488 pound-degrees of heat would thus cor- 


respond to the condensation of Te =149.64 lb., 

or, say, 150lb. of steam into water at a tempera- 

ture of 212°. ‘his would give a condensing 

p 15060 
4 





power o = 2250 lb. per hour, with an average 


difference os Sempenstnns within and without the coil 
of 274.4— set s+ 974.4198. = 146.2°, the 


temperature of 274.4°, just mentioned, being that of 
steam at 30 lb. pressure. Assuming, as is done by 
Peclet, that the transmitting power varies directly as 
the difference of temperature on the two sides of a 
plate, this would correspond to the condensation into 


water at a temperature of 212° of las = 15.39 lb. of 
steam per hour by 484 square feet of surface with a 
Ye ape of temperatureon the two sides of 1° Fabr., or 
48.25 
In all probability, however, the average temperature 
of the water of condensation would, under the above 
circumstances, be less than 212°, and the quantity 
of steam condensed per square foot of surface 
per hour would consequently be less than above esti- 
mated. In fact Peclet calculates from the above data 
that the total amount of steam condensed was 
56.6 kilogrammes, or 124.5 lb. during the 4 minutes, 
or 1817.5lb. per hour, or .2631b. per hour, per 
square foot of otlae surface, for a difference of tem- 
perature of 1° Fahr.; but this estimate appears to us 
to be too low. 

In the succeeding eleven minutes 250 kilogrammes, 
or 5501b., of water were evaporated from a tempera- 
ture of 212°, and as the total heat of steam at atmo- 
spheric pressure is 1178.6°, there were thus (1178.6 — 
212) x 550=966.6 x 550=531,630 pound-degrees of 
heat absorbed from the steam inthe pipes. Assuming, 
as before, that the steam was condensed into water at 
a temperature of 212° (an assumption which in this 
case is most probably a correct one) this would cor- 


respond to the condensation of _ = 539.397 lb. of 


= .318]b. per hour per square foot of surface. 





steam in 11 minutes equal to 2942.2 lb. per hour. 

In this case the difference of temperature was through- 

out the whole time 274.4°— 212°=62.4°, and the 

condensing _— of the surface per square foot per 
a di 


hour, for fference of temperature of 1° Fahr., was 
thus 2048.3 ___ .977 |b.—a result apparently more 
62.4 x 48.25 


than three times as great as that obtained during the 
first four minutes of the experiment. This difference 
in the two results is very easily explained. During 
the first portion of the experiment not only had the 
water to be heated, but also the steam pipe itself, the 
boiler, and its connexions. The consequence was 
that the heat absorbed by the water was far from being 
the whole heat given off by the steam, and hence the 
difference in the calculated results. Under these 
circumstances the result last given must be taken as 
representing most accurately the condensing power of 
the pipe surface. 

In another experiment made by MM. Laurens and 
Thomas, the coil employed consisted of two pipes each 
15 metres, or 49 ft. 2 in., long by .034 metres, or 
1.34 in. in diameter externally ; and the total surface 
exposed by them was 39} square feet. The pipes were 
supplied with steam at a pressure of 15 lb. per square 
inch (above the atmosphere), and 132 lb. of water were 
evaporated from a temperature of 212° in five minutes. 
In this case the water received (1178.6—212) x 132= 
966.6 x 132=127591.2 pound-d s of heat in five 
minutes, and at the total heat of steam of 15 lb. pres- 
sure is 1190.3°, this corresponded to the condensation 
of 127591.2__ _ 127591. 13 41b. of steam. As 

(1190.4—212) 978.4 : s 
the temperature of steam of 15 lb. pressure is 250.4°, 
the difference of the temperatures within and without 
the coils was 250.4°—212°=38.4°, and the quantity 
of steam condensed per square foot of s per 








hour and per degree of difference of temperature 
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130.4x60 
$x884x89. 7 Oo a result agreeing pretty 
closely with that obtained during the second part of 


the first experiment. 
In a paper entitled-Expériences sur le chauffage de | 
Peau par le contact de la vapeur, communicated by M. | 
P. Havrez to the Revue Universelle in January last, an 
account is given of some experiments which afforded re- | 
sults differing considerably from those obtained by MM. | 
Laurens and Thomas. M. Havrez’s experiments on the 
heating power of steam pipes were made with a copper 
coil 4.332 metres, or 14 ft. 24in., long by 1.57 in. in | 
diameter fitted to a cast-iron boiler. . It is not stated | 
definitely whether both ends of the coil were connected | 
to the boiler; but from the tenour of M. Havrez’s 
remarks in some parts of his paper we are led to con- 
clude that this was not the case, but that ar- 
rangements were provided for maintaining the full 
pressure of the steam throughout the length of the 
coil, The coil is stated by M. Havrez to have been 
coated with incrustation internally to some extent, and | 
it is quite possible that it is tothe presence of this in- 
crustation that the low condensing power shown | 
during the experiments is due. The surface exposed | 
by the coil was 544 square metres or 5.85 square feet, 
and the results of M. Havrez’s first series of expéri- | 
ments are given in Table I. annexed.. The number of | 
pounds of steam condensed, we may remark, was ob- | 
tained by actual weighing and not by calculation. 


TABLE I., snowrne Toe Resvtts or ExPeRIMENTS 
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TABLE III. Comparison or RESULTS OBTAINED DURING EXPERIMENTS oN HeaTINe By Sream Pres, 
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» 2 pe 15 250.4 | 212 212 38.4; 39.63 | 1.032 
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ja ue 74 306 104 212 | 148 39 27 crustation inside. 
i ; : 62 | 300 | 912 | 212 | 88° | 10.15 | 115 | Water boiling gently. 
» 8 nm 74 306 212 212 94 16.35 174 |Water boiling violently. 
» 9 | 9 74 306 212 1 212 | 94 7.89 | .084 |Water boiling very gently. 
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On contiiuing his experiments and maintaining 
ebullition in the boiler, M. Havrez obtained the results 
recorded in Table IT. subjoined. 

TABLE I[1.—Snowine tue Resutts or Bomine WATER 
BY A STEAM-PIPE, EXPOSING A SuRFACE oF 5.85 SquaRy 
Feer. 
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52 | 300° | 2325 | 99 10.15} Soft. 
74 | 306° | 232.56 | 15.95 | 16.35} Violent. 
74 | 306° | 217.8 77 7.89. | Very soft. 





~ In order to enable a comparison of the experiments 
above described to be e .more readily, we have 
collected the results together in Table No. II, By 
an inspection of this Table it will be seen that whilst 
there is a wide range of total difference in the results, 
yet there is a close agreemént between the results 
obtained in each group of experiments, Thus omitting 
experiment No. I, in ‘which the apparent result was 
rendered inaccurate by a portion of the. heat of the 
steam having been bsozbed by the cold vessel 
and pipés, MM. Laurens and Thomas’s experiments 
showed, a condensing powet (of .977 lb. and 1,032 Ib, 

r square foot of surface, per hour, per degree of 
ifférence. of temperature, results which differ 
but very slightly. fn M. Havrez’s first ‘group of 
experiments, also, the results agree closely, the con- 
densing power shown per square foot Of surface per 


hour, per. degree, being .264lb., 271 1b. and .270 lb.; 


8, and 9) made-on boiling by M. Havrez, it seems ve. 
doubtful whether the coil was, worked up to its fi 


densing power.of an unit of surface ahoyld 3 less per | 
degree of difference of temperature during ebulliti than 
during the time which the water was Gael. from 
its initial temperature to boiling point. 
been found by otlier experimenters that for a certain 
difference of temperature the condensing power of the | 
surface becomes greater when ebullition takes place, a 


Haren PI 


co Be EAT Pome Diy : 

Tt is somewhat difficult to account for the great 
difference between the results of MM. Laurens and 
Thomas’s experiments, and those of M. Havrez, the 
former showing a condensing power, per square foot 
of surface per degree of difference of temperature, 
nearly four times as great as the latter, even if experi- 
ments Nos. 7, 8, and 9 are excluded. M. Havrez, 
in his paper already mentioned, alludes to this 
difference of results, and explains it.by the supposition 
that the transmitting power of the substance of a 
tube does not increase regularly in proportion to the 
difference between the temperatures on the two sides 
of it. In M. Havrez’s expetiments this difference of 
temperature ° was greater than in those of MM. 
Laurens’ and Thomas''(a higher pressure of steam 
being used in the former than the latter instance) ; 
and it is supposed by M. Havrez that this increased 
difference in the temperatures did not produce a 
corresponding increase in the conducting power. In 
the absence of precise information as to the relative 
thickness of the pipes employed by MM. Laurens and 
Thomas and M. Havrez, it ‘is impossible to say 
from the data above given how far this explanation 
may be correct ; ‘but it may be remarked that it is not 


respectively. Inthe case of the experiments (Nos. 7, | pon0q: 


power, as thére seems to be no reason why the con- . 
fact it has |. 


apparently due to the circulation of the water be-] ‘ 
between soft and eee: for. drink, it les 


and 6, with Nos. 7, 8, and 9; and, moreover, it must 


‘}be,temembered that the pipes used by M. Havrez 
*pwere.incrusted on their inner surfaces—a state of 


affairs which would materially diminish their conduct- 


power. 

We shall postpone our further remarks on this sub- 
ject until after we have described some further experi- 
ments on steam pipes and on some.coppers with double 
bottoms heated by steam. 

Harp versus Sorr Warrr.—aAs regards the subject of 
soft and hard water it is to be observed that for all purposes 
of ablution, for tea-making, for washing, for manufacturing 
purposes, for steam boilers, and for every conceivable use, 
except one, it is uni i ‘ the soft is ‘er- 
able to hard water. Soft water gives a silken softness fo the 
skin, while hard water hardens and roughens the epidegmis. 
Professor Frankland shows that 212 lb. of good hard are 








destro: 100,000 Ib. of the -best a 
: pebbe ) st Than yer 






Don eek, Gai, 


the 
Thames or the Lea water, carefully filtered by the existing 
companies, and fresh soft water. 

Tue Forzrey Coat anv Inox Teapes,—There is not much 
change to report in the Belgian coal or iron trades. The ex- 
traction of coal, although reduced, is for the present in ex- 
cess of the requirements of the trade, and deliveries show 
little activity, although a. revival in business. is anticipated 
next month,, There were some apreaneaniors recently of a 
strike in the Conchant de Mons, but they have subsi 
The French iron trade remains without material change. 


at 16/..12s. per ton ; 
bolts te permanent Way 
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supported by a comparison of experiments—Nos. 4, 5, 


of i ; in ; 
about 1 "700 tons in the first five months of this year, as Comh- 
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LITERATURE, 


[FIRST NOTICE. ] 
wt to the Government of the United States on the 
unitions of War, exhibited at the Paris Universal 

Evhibition, 1867, by Cuartes B. Norron and W. 4. 

Vatentine, United States’ Commissioners, Army and 

Navy Journal, New York: E. and F. N. Spon, Charing- 

cross. 

Tuts volume, prepared by order of the War De- 
partment at Washington, and published by authority, 
comprises not only a lengthy, well considered, and 
handsomely illustrated report upon the war exhibits of 
the Paris Exhibition, but also upon such munitions of 
war as came under the notice of the commissioners, 
and were considered by them to he of sufficient im- 
portance to be brought before the War Department of 
their Government. The work is, indeed, a treatise on 

_the progress in the construction of small arms and 
heavy ordnance, with their projectiles, in England and 
the Continent, and a review of the improvements that 
have been effected in the construction of defensive 
armour for land batteries and vessels of war. 

The Report may be divided into four parts, in the 
first of which is considered the-question of breech- 
loading small arms, with their cartridges; the second 
treats of field and heavy ordnance and projectiies ; 
the third is devoted to a review of some of the chief 
improvements which have been effected in army 
accoutrements and sanitary equipment ; and the fourth 
section consists of a report upon the past and pre- 
sent condition of defensive ‘works for land fortresses, 
and the various systems of iron defences that have been 
adopted for fighting ships. 

In the first chapter the standard cartridges of the 
American, English, French, and Prussian armies are 
described, and the authors are of opinion that the 
balance of advantages remain with that of the first- 
named power, on account of its simplicity, cheapness, 
and the durability of the case, which can be refilled and 
used repeatedly. The cartridge is made of four parts— 
the shell, the fulminate, the charge, and the bullet. The 
shell is of copper, stamped from the solid in one piece, 
and is deapioee gas-tight ; it is of the same thickness 
throughout, to ensure uniform expansion. The ful- 
minate is placed around the rim at the base of the 
shell, and, when loaded, this shell is made to grip the 
projectile fast, so as to unite it with the fulminate and 
the powder in one compact body. The shape of this 
cartridge case was originally cylindrical; but recently 
it has been made slightly tapering, the rear being a 
little larger than the bore of the rifle, and fitting into 
a chamber enlarged to receive it; this modification 
facilitates the extraction of the cartridge, ensures a 
more even expansion, and enables a somewhat in- 
creased charge to be employed. 

The Boxer is also a metallic cartridge,-consisting 
of fourteen parts, including the wood and clay plugs, 
in the projectile. The case is formed of two turns of 
thin sheet brass, which, it is assumed, uncoil slightly 
on being fired, and lessen the liability to fracture and 
to gas escape. The base is of iron, of greater thick- 
ness than the body, and is not soldered to it, but is 
secured by a pasteboard cap, which surrounds both, 
and prevents leakage; a wad of cotton wool is inter- 
posed between the powder and the bullet. The fire is 
central in this cartridge, and consists of a cap placed 
in the middle of the base, and impinging upon an anvil. 
The cartridge is covered with paper, attached to it by 
gum, to make it impervious to damp. The charge of 
powder is seventy-five grains. 

The Daw cartridge is a modification of the Boxer, 
witha short brass case formed from a little more than 
one turn of the metal, and soldered at the edges. It 
is of very trifling weight, and possesses great flexibility 
and toughness—advantages under fire which enables 
the cartridge to accommodate itself to the form of the 
chamber in which it is exploded. In this cartridge 
the weight of the bullet is 465 grains, that of the shell 
and fulminate, 105 grains, and the charge of gun- 
powder is 65 grains. The Chassepot is not a metallic 
cartridge.. It is in six parts—the priming, the 
powder-case, the powder, the pasteboard wad, the ball 
case, and the ball. In this arrangement the panies 
is formed’ by a small percussion oy Seton wit. 
holes in the sides, to ims of the passage of fire 
to the charge. It is covered witha wax plug and thin 
brass washer, and is pasted the paper ball of the 
cartridge. The powder case is'rolled around a cylin- 
drical mandril, and pasted at the edges. After it is 


charged the powder is covered with a wad perforated 
in the centre, through which the ends of the powder 
case are inserted. Upon this is d the pas ball 
case, which is attached to the bullet and the powder 
case by thread. The projectile is of an elongated 








less for a that they give in their introductory 
have had to depend ‘to a pre extent upon feraation 


tapering form, with a flange upon the base. The 


cartridge of the Prussian needle gun consists of five | cular 


arts, the paper case, the powder, the cap, the carry- 
fe wad, or sabot, and the Prullet ; this latter is ellip- 
tical in section, weighing an ounce, and propelled by a 
charge of 76 grains of powder. The bullet is smaller 
than the bore of the gun, and rests in a papier-maché 
sabot, moulded to fit the ball exactly, and carrying in 
its base, the cap, which is reached by the needle, 
through the powder, and fires the charge in the front, 
instead of the rear. The end of the cartridge is occu- 
pied by the powder case, of the same diameter as the 
sabot, which accompanies the projectile in the first 
part of its flight, with sufficient force to be fatal at a 
distance of 20 or 30 yards. 

Considering the small number of its parts, its secu- 
rity against damp and non-liability to accidental ex- 
plosion, the authors of this report seem justified in 
giving to the American cartridge a pre-eminence over 
those in use in England and on the Continent. The 
abrwe? weight of case is a disadvantage more than 

alanced by the fact that it is reliably gas tight, and 
can be made serviceable for many rounds, and it.is 


especially suitable for magazine arms in which central 
fire is unadvisable, owing te the risk of explosion. 


The chapter devoted to~breechi- small arms 
possesses comparatively little interest or value. With 
the construction of the Prussian needle gun, the Eng- 
lish army Snider, and the American cer magazine 
rifle, which did so much service during the rebel- 
lion, most readers have been made familiar through 
our columns, and the details of the official Austrian 
competition between the Remington and Peabody 
rifles, appeared in a previous volume of ENGINEERING. 
It will be remembered that these trials resulted at 
first in favour of the former, but the decision was sub- 
sequently rescinded, in consequence of accidents with 
the piece, and difficulties in the manufacture of the 
cartridge. Considerable space is devoted uselessly to 
a minute account of the breech-loading rifle competi- 
tion, which at that time was but very little advanced, 
and which even at present has been conducted only so 
far as to show that none of the rifles submitted pos- 
sessed the necessary qualifications. 

The section devoted to the consideration of field 
guns and heavy ordnance, commences with an extended 
abstract of the reports of the Ordnance Select Com- 
mittee upon the competitive trials between the Arm- 
strong and Whitworth systems of ordnance construc- 
tion, which trials extended over a period of twenty-one 
months, and were conducted at a cost of 33,500/. 

The principal light guns noticed in the report are 
the field battery of Mr. R. J. Gatling, described and 
illustrated in EnGrIngERInNe, vol. iii., page 270, and 
the Ferris gun, which in its construction bears some 
resemblance to that of Mr. Horatio Ames, which was 
received with much favour some two years ago by the 
United States’ Government. Mr. Ferris’s object is to 
impose upon the various parts of thegun their proper 
proportion of work, and to do this he employs different 

ualities of iron from the breech to the muzzle, and 

rom the bore to the circumference. It is made up of 
various rings of iron or steel forged around a central 
mandril, which is afterwards bored out. Each ring is 
driven over a tapering mandril which enlarges the outer 
circumference. The breech is of wrought iron bolted 
to the gun, and through it the breech screw is worked. 
The end of the breech screw is of ve diameter, 
and screwed to fit the breech chamber of the gun.. The 
upper end is fitted with detachable steel plates, so 
arranged as to fit exactly the chamber of the. barrel, 
and being bevelled at the end, these cut away all the 
fouling in the chamber. The system does not threaten 
to prove a very formidable adversary to that followed 
in the construction of our own guns; besides being 
weak and ineflicient in its breech-loading arrangement, 
the superimposed rings would lend no strength longi- 
tudinally to the piece, and would shake loose, despite 
the ingenious arrangements devised for keeping them 
in place. Our own experience with ordnance proves 
that the welded coils laid around the inner or “A” 
tube of guns, open at the joints from the action of 
continuous firing. ‘The Ferris gun involves moreover 
a weight of metal greatly disproportioned to its 
calibre. The inventor claims for it that such agun 
with a capacity for a 100 1b. shot, actuated by 50 lb, 
of powder, would penetrate a 12in. armour plate, or 
would be projected for 10 miles, if elevated’ to an 
angle of 35°. The weight of such a gun would be 
20 tons. 

The ‘‘ Mackay gun” obtains considerable space, and 
some admiration in the Commissioners’ Report, doubt- 


Standard in parti- 
') as well as upon the er-parte statements of inven- 
tors themselves. And so, not influenced by their own 
judgment, they give out to the world that this gun 
“has done enough to entitle it to a full and fair con- 
sideration from all those who are interested in the 
improvement of field or heavy ordnance.” Mr, 
Mackay has done no more than fire an ordinary smooth 
projectile, though he prefers “a square’ one, with 
semicircular oa” from an ordivary rifled 
with a saw-dust wad behind it. But Mr. Mac 
maintains that the gases from explosion rushing wit. 
great velocity through the grooves against the shot 
impart to the latter the rotary motion which is other- 
wise given to the projectiles by studs in contact with 
the grooves in muzzle-loading guns, and bya lead 
covering in breech-loaders. Mr. Mackay ignores the 
sawdust wad converted by the force of ion into 
a sabot, which he places at the rear of the shot, and 
upon which it is dependent for its “spin ;” and such 
wads have been designed before his:time by Major 
Timmerhans, of Belgium, who employed, however, 
poceenee (to say nothing of the late Captain 
ely’s copper saucers), for which Mr, Mackay, by a 


‘happy thought” rby.a-tour round his timber 
yard stated bin be 


published in the daily journals (the 


authors of the report 
us felt themselves bound, however, to register 
one: query in reprinting the details of some of the. ex- 
periments with this gun, which were made with a 70 Ib. 
6 in. shot, fired with 22 lb. of powder at75 yards range. 
Passing ay oF a Sin. armour plate, ahd leaving a. 
circular hole — it spot Rag with unabated ©. 
, carrying a piece -target (the piece: 
i out, we presume) “before it, till it dropped 
roken and: exhausted a thousand yards beyond. 
This has apparently been a little too much for Messrs. 
wike (). Valentine, who record their incredulity 
with a (?). 








LONDON AND WESTMINSTER IMPROVED. 
To THe Epitor or ENGINEERING. 

S1z,—As you propose to republish “ Gwynn’s London and 
Westminster Improved,” it may perhaps interest you to 
know that the dedication of the work was written . the 
celebrated Doctor Johnson, of whom Gwynn was an intimate 
friend. Gwynn was also one of the founders and fellows of the 

resent Royal Academy, and many of the improvements which 
ve pa been carried out were proposed by him, such, 
for instance, as Waterloo-bridge (called by him St. George’s- 
bridge), Wellington-street, connecting the bridge to Bow- 
street, the straightening of Oxford-street (until lately called 
New Oxford-street), and the site for a new palace, hear 
which Buckingham Palace now stands. He also proposed 
the removal of Holywell-street, and a new street to connect 
Holborn and the Strand, both of which improvements must 
shortly be effected. To the foregoing may be added his 
suggestion of the site for a new bank, which, with only a 
trifling deviation, was adopted, the new street in Southwark 
and many others, which an examination of his plans will not 
fail to show. The embankment of the Thames on both sides, 
and the approaches on the north side, also formed a part of 
his scheme. 
We are, Sir, yours respectfully, 
GWYNNE AND Co. 
Essex-street Works, Strand, W.C., London, Aug. 16, 1868. 








Minrye in THE Cotony or Victorta.—Mr. Kerferd, 
Minister of Mines, reports that the goldfields now extend 
westward from Stawell to the river Bendoc, on the eastern 
confines of the colony, a distance of 350 miles, and from north 
to south nearly 180 miles. In 1859 125,764 miners were em- 

loy ed on the goldfields; in 1860 the number had fallen to 
Tos 582, and it has continued to decrease until in 1867 it was 
only 108,562, and it has continued to decrease-until in 1867 
it was only 63,053 (49,036 of them alluvial miners), little 
more than half the number in 1859, and not quite a tithe of the 
population. Many have been drawn off to public works and 
employments of a less uncertain nature than minin ng: The 
average earnings per man per annum at.the goldfields, with- 
out distinction of classes, has been increasing for the last six 
years, arid in 1867 reached 87/. 1s. 7d., viz., 671. 10s. 7d. for 
the alluvial miners and 158/. 11s. 9d. for the quartz miners. 
The estimated value of the mining machinery in the 
colony is 2,079,1951., or nearly twice as much as in 1859, 
when'a r amount of human labour was employed. The 
estimated value of all the “ claims” in the colony is 7,4t1,2122. 
The gold raised in the colony to the end of 1867 was 
88,910,953 oz., of the value of 135,643,8111. ; the gold exported 
in 1867 was‘l 433,687 02., of which 560,527 oz. were obtained 
from quartz-veins and 873,160 oz. from alluvial workin gs. 
The tin raised’in the colony to the end of 1867 was of 
yalue of 199,045/.; the silver, 3462/.; copper, 4673/.; anti- 
mony, 30,4267.; coal, 1938 tons, 2899/.; kaolin, 70287. ; 
flagging, 18,6637. ; slates, 5087. ; sapphires, 1507.; diamonds, 
about Pf carats, 807. : ; het ; 
Rariway FArxgs.—The impolicy of raising fares upon rail- 
ways, especially upon those on which a. large part of the 
traffic is pleasure traffic, has just been shown in the returns 
of the South-Eastern and Brighton lines for the se week. 
The former presents an increase of little more 1001., 
and the latter an actual decrease of nearly 300/. And this 
has happened in spite of the so-termed “natural growth of 
traffic” on which cag OTE i pe IE 
i -malt 


‘so. much -reliance in their official speeches.—Pa. 





Gazette. 





inde asa RCSB eS RE: eS eS P< eaa pte ninareen eee 


no ABO ai ALCO mip ane NE os ht ia sete bo 


ENGINEERING, [AucustT 21, 1868. 








THE CROYDON COMMERCIAL GASWORKS. 
MR. HORATIO BROTHERS, ENGINEER. 
(For Description, see the opposite Page.) 
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THE CROYDON COMMERCIAL GASWORKS, 


VHHHHH@M!“t. 


WM 


In 1846 a private company was formed to erect works 


and to lay mains and services to supply Croydon with gas. 
In the following year this company was incorporated, and 
having bought a tract of ground in the centre of the town, 
works were erected, sufficiently extensive to meet the require- 
ments of the district at that time. 

But after a few years the local Board of Health, which was es- 
tablished in 1848, objected, on sanitary grounds, to the position 
of the gasworks; and wes partly by compulsion, and 
partly from the fact that Croydon had outgrown the capacity 
of the works, the company petitioned for a Bill, which would 
give them power to construct fresh works on a larger scale, 
and without the town. The Biil was sanctioned in 1855, 
and seven acres of ground were selected as a site for the new 
works, about one mile from Croydon, in the ish of 
Waddon. Upon this land a gasholder, 100ft. in diameter, 
was erected by Mr. Robert Christie, and was connected with 
the then existing gasworks by a 20in. main, which served as 
a charging main for filling the gasholder, and also as a supply 
for the town services. is was the first step taken in the 
alterations which have since been wire fewer out. It was 
intended by the company that Mr. Christie should be entrusted 
with the design and construction of the whole work, but on 
finding that difficulties arose which were likely to cause delay 
in their construction, it was resblved ata meeting of the 
board of directors to advertise for competitive designs. This 
resolution was, however, not carried out, for as the local 
Board of Health was urging on the company the necessity 
of removing their old establishment from*the heart of the 
pron it was found necessary to adopt’the most speedy means 
of so doing. 

Mr. Horatio Brothers, who for the last nine years has been 
the engineer to the Equitable Gas Company, ; 
to supply plans and estimates for the construction of the 
new Cr Works. These were atcepted and have been 

ically adhered to throughout by Mr. Brothers, in whose 
the erection of the whole works was entrusted. 


, Was requested. 





MR. HORATIO BROTHERS, ENGINEER. 





bed xe tn this design it was n in the first place 
to e the un fe pre use of the land ‘purchased. and, 
secondly, so to scheme the plan that the plant could be in- 
creased, as the necessity arose, without interfering with the 
existing work, and at the same time it was advisable to 
duce a design which should not appear unfinished, which 
should be complete in itself, and to which other buildings 
could be added in the future. 

The ground purchased by the Croydon Commercial Gas 
Company, under the powers of their new act, is a triangular 
of seven acres lying in the angle formed by the Wimble- 

on and Croydon Railway, and the. high road Mitcham 
to Croydon. Just beyond the boundary of the land two 
sidings are led out from the railway into the works ; the one, 
with a rising gradient, runs at a higher level into the coal 
store on one side of the retort-house; the other forms a low- 
level line into a second coal store the other side of the retort- 
house ; the coal wagons brought from the main line run upon 
these sidings, and are. tipped within the building, and,. if 
desired, the coke can be cleared away from the works in the 
wagons of the low-level line (see plan, p. 160). The build- 


ings drawn in the plan in heavy lines, show that part of the 
which has been carried out; the duplicate, 
drawn in light lines, indicates the second part of the plan as 


it will be erected when the increased growth of 
warrants the outlay. But only one- of the benches in 
the retort-house have been their production of 500,000 
cubic feet per day of twenty-four hours being sufficient to 
meet the gn uirements ; condensers, scrubbers, 
-y are 

the full production of the retort-! 
benches . 


step up to four times their t capacity, or to 2,000,00' 
che eet daily. The quhaller shaded in Bom is the onl: 
was 


one at in existence on the 
as stated by Mr, Christie before new works were com- 
menced. second gasholder, 80 ft. in diameter, and about 
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which was aaty the only holder owned 
_the company, is with the works by an Sin. 
main, and is used as an auxiliary holder when the large one 
is full. The service main from it makes a junction with the 
20 in. main that originally connected the old works with the 
100 ft. holder, and a branch between the filling andj service 
mains, a short distance from the holder, completes a circle of 
communication through the system of arterial mains, and 
renders it ible to send gas to the town through the 8 in. 
main, if 20in. one should be out of repair; by this 
means all temporary inconvenience to consumers is avoided. 
By reference to the plan, the general arrangement of the 
whole works will be readily comprehended, and the perspec- 
tive sketch above shows the design which has been carried 
out in red and white bricks. ‘lhe purifier house stands in 
front of the retort benches and coal stores, and has on one 
side of it the boiler and engine houses, on the other the 
workshops and meter house. The governor house, 
through which all the gas passes to the distribution main 
from the holder, stands by itself. With the exception of the 
100 ft. diameter gasholder, and some of the ironwork in the 
gas scrubbers, &c., which were on the ground before 

. Brothers assumed the charge of the construction, and 
which were worked into the new design, the whole ofthe 
material has been made specially for the works. The old 
manufactory contributed nothing to the plant of the new one 
except the purifiers, and the buildings are now being pulled 

and the materials sold. 

The drawings shown in the two-page engraving are a 
longitudinal section through the purifying house, &c., and a 
section through the retort house, showing the arrangement 
of the benches of retorts, and the mode of connecting them 
with the hydraulic main. Over the boiler house has been 
constru: a water tank of sufficient capacity to supply, not 
only the works, but also the cottages of the workmen em- 
ployed. Itis pumped up by the engine, and gravitates 
through the various services. The purifiers are grouped to- 
gether in two rows (see plan), and are supported upon brick 
walls carried down to the same level as the rest of the founda- 
tion. Over head lattice girders span the distance between 
the walls supported at an intermediate point, and carrying 
on their upper members rails on which runs a l carriage, 
provided with a screwed rod and hand-wheel, by which the 
covers of the purifier are lifted when n . ‘Above the 
girders is a second storey, supported on columns and floored 
with cast-iron plates, upon which is spread the purifying 
material when it requires revivifying. The gas on passin 
through the purifiers is brought through a system o 
pipes,to a Cockey’s valve, whence it is led away througha 
single main into the meter house, and from thence to the 
quaider. 

The retort-house, shown in longitudinal section, is built 
with 14 benches, each bench equal to holding a group of 7 
retorts, 5 of which are D shaped, and 2 are circular. Most 
of these are double-ended, extending from front to back of 
the bench; the rest are only single mouthed retorts of less 
than half the length. All the retorts are of clay, and the 
capacity of each of the large ones is equal to 500cwt. The 
coal employed at the works for the gas production is New- 
castle, with a mixture.of 10 per cent. of cannel; from this 











an average of 9500 cubic feet of 16 candle gas per ton is ob- 
tained. We have alluded thus generally to the several ar- 
rangements of the Croydon Commercial Gasworks, as we 

ropose next week to deal at length with all the details of the 
plant, and the process of manufacture as followed there under 


the general supervision of Mr. Brothers. 








Tue Ancio-Inp1aN TELEGRAPH Many “sana the meet- 
i of the Anglo-Mediterranean Telegraph Company 
(Limited), held oni Tuceday last, it was stated that the ships 
will sail with the cable on the Ist of September, that the com- 
y will a duplicate line in consequence of having 
aw Fy that of the Government, that they will be earning a 
revenue within four months of the day the contract was 
signed, and that so.soon as this portion of the undertaking 
shall have been completed they will commence the construc- 
tion of the Anglo-Indian. 
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THE BRITISH ASSOCIATION. 
RECOMMENDATIONS ADOPTED BY THE GENERAL ComMITTEE 
aT THE DunpEE MEETING In SEPTEMBER, 1867. 

_ [When committees are appointed, the member first named 
the aces, except there is a specific nomi- 
g. Grants of M 






















tions ; ada 
nt) be at their d 
or That a leaniiia 1 
Astronomer Royal, the Pr 
mical Sogieties, Lord W, 
fessor Stokes, Professor Ad 
Fuller, Professor . Kelland sip 
Fischer, Mr. bier i Depts 
J. Oldham, MroBV¥. 
Admiral Sir f 
(with Labs ane to 
urpose of promotin, 
rmonic rey af Tie 
. 


Fuller yee sworst Br ar bat 

sum of 1 be a pose, res 
“Awd hee eng basin py Rare 

Principal Forbes, Mri: Clerk Maxwell; ; 

Phillipe, Mr. G, J. , Mr. Balfour Stewart, Fodians 

Ramsay, Mr. Geikie, Mi.” Gah 

E. W. Binney, Mr, 

committee for they 

of underground 

of dry land and under water 

tary; and that the mee 


the " 
That the the commii 
consisting of Mr. 









That Sir Charles 
Lubbock, Bart., Mr. 
William Pengelly, vad 


the purpose of ; 
Torquay; that Mr. ae 








posal for the p' a 

That Dr. ard be re- 

uested to re; that the 
sum of 501. be " 

That Mr. C Rev. H. 
H. Winwood estigating 
the veins in the 
monet limestone lof t Mr: fot 
Moore be the secretary ; laced at 
their disposal for thé’ inte- 
rest found shall be d to the 


Fauna by means of the on a Sat Mr. f 
the m7 bee that the ar of 1007. be p “the 
or t. 4 “eos 


Sir Joba ubbock, Dest, Mer H. T. Stainton; and 
the Rev. H. B. Tristram be ttee for the purpose of 


preparing a record of the progress logy i y 

; that Sir John Lubbock be the secretary, and that the 

sum of 1002. be placed at their di for the purpose. 
That Mr. C. Spence Bate, Mr. Couch, Sir John Lubbock, 

























disposal for som of 1001. be placed at their disposal for the 
- } Mr. Tait, for continuing ex 







ota. Gyn Jefrey, and Mr Cornish be a commi! 

the purpose of the Fauna’ Oy Hennes 
-Deyon and Cornwall; that Mr. C. §; Bate be the secre- 
try, and that the sum of 801. be placed at their disposal for 


a) a Mr. G. Busk and Mr. w. mr sane tae amt 
for the purpose of carrying on investigations on ora ; 
that Mi Carruthers be the secre >and th that the sum of 
a agg Se Bay Toakiiger, 2 

pee hey s Charles Sy Stewart, Dr. 


ry: 
i Ba. lAvthet bea Bee in aukn: 
that | © ee aah that the nam 9€ ABE: ve |e 









Mr. Genet orn ae Ww wart, M.P.. Dry 
Dr.Barr, Mr. Frank P. Fellows, Professor F 
‘Hennessy, Mr. James Heywood, Sir Robert 
r Leone Levi, Professor W. A. Miller; 
Mr. C. W. Siemens, Colonel Sykes, MP., 
m, Lord Wrottesley, Mr. James Yates, 
Glover, Mr. Joseph Whitworth, Mr. J. BR. Napier, 
. Direks, Mr. J. V. N. Bazalgette, Mr. W. Smith, Mr. 
,and Mr. John. Robinson ; that Professér Leone 


eS 


I ek-diaposal for the purpose. 
That the committee, consisting of Mr. J. Scott Russélly 


Mr. T, peavisley, Mr. J. R. Napier, Mr. William Fairbairn, 
and Professor W. J. M. Rankine, to analyse and eondenise 
the information contained in the reports of the “ Steamship 
Performance” Committee, and other sources of information 
on 'the;same subject, with power to employ paid calculators 
oF assistants, if necessary, be re-appointed; and that the 


Phat the committee, consisting of Mr. W. Paitbaih and 


; and that the sum of 100/. be placed at their disposal 


5 I 


go for Reports and Researches not involving . 
Grants of Money. 

That the committee on Electrical Standards, consists 
r Williamson, Professor Wheatstone, Professor Sir 
mson, Professor W. A. Miller, Dr. A. Matthiessen, }; 

hal Hpening Jenkin, Sir Charles Bright, Professor Max- 
well, Mr. C. W. Siemens, Mr. Balfour Stewart, Dr. Joule, 
Mr. GF. Varley, Mr. G. C. Foster, and Mr. C. Hockin, bd 
ted ; and that Mr. Fleeming Jenkin be the secretary. 
Professor Stokes be requested to continue his Re- 
sare: on a a Optics. 
J. Lowe, Mr. Glaisher, Dr. Moffat, Mr. C. 
Biots, De Andrews, and Dr. B. Ward Richardson be a 
committee for the purpose of promoting accurate Meteoro- 
logiéal Observations of Ozone; and that Mr. Lowe be the'|! 


That Dr. Tyndall, Dr. Lyon Playfair, Dr..Odling, Rey: ©. 
Professor Kelland, W. A. ler, and 
Foster be a committee for the ing 
into the ‘present methods of teaching’ the 
tnies,| Experimental Physics, and Chemistry 
various classes, and of su; Sie Maca ommend poss 
apr ithis object in with “ee tions 
Pen Of the committee ‘a ted by the council ; 
tnd th that fessor Foster-and Dr. be the sperehations 
That Dr. Matthiessen be fogtertah Br! continue his re- 
oo on the Chemical Constitution of Cast Iron. t 
That Mr. Thomas Fairley be requested to continue hisire- | 
ddindien on Polycyanides of the Radicals. 


of in 
ts of 
in sch 


lawve consisting of the Rev. W. V. Harcourt, Professor Wil- 
ht Hon. J. Napier, Mr. W. Tite, Professor 
arpmael, Dr. Tyndall, Mr. James Hi 


m be the secre 
the Patent Law Committee be re-appointed anal 
ittee to consist of Mr. Thomas Webster, Q.0.): “Sir | 
WwW. Armstrong, Mr. J. F. Bateman, Mr. W. Fairbairn, }, 
Mr. Jbhn Hawshaw, Mr. J. Scott Russell, ~ H. Diteks, | 
. J. V. N. Bazalgette, Professor Rankine, and Mr, Pike 
e Foster, with power to add to their number. SEA he 
She committee, consisting of the Duke of Buccleneh, the | 
Rev. Patrick Bell, Mr. David Greig, Mr. J. Oldham, Pro- 
fessor Rankine, Mr. William Smith, Mr. Harold Littfedale, 
my Earl of Caithness, and Mr. Robert Neilson, be appointed 
= ee a report on Agricultural Machinery ; and that 
Messrs. J. P. Smith and P. % Neve Foster be the secretaries. 
That a committee, consisting of Admiral Sir Edward 
Belcher, Mr. J. Oldham, Mr. J. R. Napier, Mr. George 
Faweus, Mr. William Smith, and Mr. J. Sissons, be appointed 


.J3, F >” Bateman, Mr. Thomas Webster, Sir Benj jamin 
, Bart., and Professor W. A. Miller (with ad 
‘3 to their’ number) be re-appointed; and that 





to report on the Regulations affecting the safety of Merchant 
Ships and their Passengers. 


163° 
Involving A ication to Government. 
| That the ident of the association be requested to com- 
municate report of the committee appointed the b 





council to consider the best means for promoting Scientific 
Education in Schools, to the president of the Privy Co’ 
and to the heey Committee on the part of the 
association ; and that the general officers be authorised to 
take ae ae to give —- to the report. 
Frere, Sir Arthur Pha Colonel R. 
sara Colonel Yule, Sir Proby Cautley, Mr. W. Spottis- 
code, Dr. J. Hooker, aed bir John Lubbock be a com- 





i be the secretary, and that the sum of 50/. be placed at | printed at 


riments with a view to test the | 
ements in the manufacture of iron and steel, be reap- | 


That fhe’ Committee on Scientific Evidence in Courts of 1 











representing to the Secretary of 
pe niles t indie ip great ama urgent importance of adopting 
active measures to obtain reports on the physical form, 
ike., of the indigenous population of India, 
4 mittee ee cba which are still in the habit of 
ing @ fine “| cg Maple onset and that Dr. J. D. Hooker 
Dr. : i * : ; thet Gener That General Sir Andrew S. ag Sir Arthur Phayre, 
be placed at their for thi er ES irs CH mse 4G» Balfour, General Sir Vincent Eyre, Captain 
| That Dre BW. mn, *Hamphrey, and’|' » Osborn, Mr. George Campbell, and Dr. Thomas 
Dr. be a committee for the purpo oft ontinui be.a@.committee for the purpose of waiting on the 
‘the Sedidesiey en tho sie action of the Me Seeretary of State for India to represent the desirability of 
| series and allied organic ‘compounds; and that the sum* of ‘an exploration being made of the district between the Bur- 
‘261. be placetl at their sal for the p ree , the Upper Irrawaddy, and the Yang-tze-Kiang, 
That Sir R. I. Murchison; Bart., Dr. J. D. Hooker, Captain ‘withia view to a route being established between the naviga- 
Sherard Osborn, and Mr. C.R. Markham be‘a committee for fide pacts of Sipe vivers 5 and that Dm:Thomas Thomson be 

the purpose of promoting the exploration of the imtefior of | the bs far torn 
Greenland, now in prosecution by Mr. Edward’ Whymper; |: j Barb». Admiral Erasmus 
‘that Mr, C. R. Markham be the seeretary, and that the sim | Omn ; mirab.Sir E. Belcher, 
of 1002. be placed at their disposal for the ws a jen Young; and Mr. C. 
“dining knowledge of the relations amo the ose’ | BR. ‘purpose of representing 
of knowledge of the re 8 of | to he desirability of their endear 
eights, and 1 such ittee to consist |; ee e ration of tho re —_ around the North Pole, and 

of Sit John ht Hom. C, B. Adderley, M:P:,'| that that MeO, 


the secretary. 
Communications to fore eriniet in extenso in the Annual 
aaa. Resort of the Association. 

‘That Mr. ©. Meldrum’s paper “ On the Meteorology of the 
‘Mauritius’ be printed in extenso among the reports. 

That Mr, J E teedien Bell’s paper “ On the present state 
‘of the Manufacture of Iron in Britain, and its position as com- 
seryeemearee of some other countries” be printed in full in 

of the association. 

othet Mr. Mitehell’s new th On the Highland Railways” be 
lerigth amongst t ee 
a) ete that on ov. lt ma i 

Relating to quaticunkion: of Storm Signals. 
fs The introduction of the knowledge of the Metric 
System into Government schools. 

(3.) Natural History ‘Collections in the British Museum. 

(4) ‘The*poltution of rivers and the preservation of Salmon 

Fisheries be referred to the Council of the Association. 
Synopsis of Grants of Money appropriated to Scientific 
Purposes by the General Committee at the Dundee Meet- 
i er, 1867. The names of the Members who 
would be entitled to call on the General Treasurer for 
the Peapective Grants are prefixed. 
Kew Observatory. 


| Maintaining the Establishment of Kew Obser- 
‘vatory” 





° 600 0 
Mathematics and Physics. 
*Glaisher, Mr.—Lunar Committee ... 120 0 0 
Joule, Dr—-Remeasurement of the Dynamical 
ac Bguivalent of Heat... ove 50 0 0 
laisher, Mr.—British Rainfall 50 0 0 
- eng, —Balloon Committee (renewed) 50 0 0 
, Professor Sir W.—Tidal Observa- 
100 0 0 
Precast Professor Sir “W.—Underground aH 
ee eve 0 
'*Glaisher, Mr—Luminous Meteors. 50 0 0 
Chemistry. 
"Anderson, Dr. i amon of Organic Acids .. 60 0 0 
*Lyell Sir C., Bart.—Kent’s ate acorn Investi- 
150 0 0 
tchell, Mr. w. ‘Si—Leaf-beds of the Lower 
Bagshot seri - 600 0 
Duncan, Dr. P. M.—British Fossil Corals 50 0 0 
Moore, Mr. C.—Veins containing Organic Re- 
mains in the Mountain Limestone 40 0 0 
Woodard, Mr H.—Fos uakes 35 0 0 
dodward, Mr. F = (re- 
newed) 25 0 0 
*Phillips, essor.—Secondary Reptiles 
"Prarolaciyies, and Bind b 50 0 0 
oo a 
My. J. _ e Inver- 
- tebrate Fauna . 100 0 0 
H ‘Lubbock, Sir J., “Bart—The Record of the 
hie ‘of Zoo a 100 0 0 
) Bate, Mz.'C. Spence. —Feune t 
* . Coast of:Devon and Cornwall _ ... w 3 00 
Busk, Mr. G. —Fossil Flora 25 0 0 
Reap oro Mr. E. Ra _—Investigation ‘of e 
Asimal Substances with the Spectroscope 15 0 0 
Dr.—Action of Mercury on the Secre- Se aa 
oe. 5 
nidrlon, De—Pysiologiea Action of the 3 
* Methyl Ser 25 0 0 
t Mage regly oot Bicol E 
te —Green x- 
¥ 100 0 0 
i a Statistics and "Eeonomie Soience. 
« ing, Sir J. —NMetrical Committee aot 50 0 
7 Mechanics. 
hae, = J. Seott.—Analysis of Reports on 
—, “a. ae 100 0 0 
W.—Manufacture o! m an 
waa Pits Ss Sie «» 100 0 0 
Total ... eco «. 2200 0 0 
* Reappointed. 
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LOCOMOTIVE COTTON PRESS. 


CONSTRUCTED BY MESSRS. APPLEBY, BROTHERS, ENGINERS, LONDON. 
(For Description, see the opposite Page.) 
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sree 1 i ato 79 a 
LOWE’S MARINE PROPELLER. a a ec er Ot ge 
' Mean pitch of curved blades ... 7 ft. Lin. 
MESSRS. WIMSHURST AND CO., ENGINEERS, LONDON. Slip per cent. at that pitch Rest 26.12 


Fic 1 





OO 
—_——— 


Fic. 2 


—_——— 


: 





Ys 7 A ee eee eee, 


a 











. 








Or the orame A —_— of i pro, which have been 
brought forw: uring past thirty years or so, there are 
but very few which have been proved to possess any special 
advantages, and, as an co uence, a new invention 
of this kind is manly saguilel with but doubtful favour, 
until it has undergone a thorough trial. In the case of the 
form of marine propeller, which forms the subject of the 

+ notice, such trials have been passed through, and the 
results have been so successful as to be well worthy of record. 
The propeller referred to is one invented by the late Mr. 
James lows, a gentleman who, it may be remembered by 
some of our ers, first proposed, in 1838, the emplo: t 
of ents — a screw, in place hd mone convo va 
previousl . The peculiarity o' . Lowe’s new pro} 
is that the blades = curved a 80 -* ‘hatead of 
forming portions of the t of a true screw present, 
when viewed endwise, a pair of reverse curves, the curva- 
ture increasing from the centre towards each of each 
blade. Since the death of Mr. Lowe,. Messrs. Wimshurst 
and Co., engineers, of London-street, Commercial-road, have 
taken up the construction of these ligrs, and have carried 
out numerous experiments upon in order to determine 
practically the variations of curvature which it is necessary 
to give to the blades under different conditions. 

earlier experiments were carried out on the steamtug 
Jackal, which was fitted with a screw of. the form shown in 
Fig. 2—a form which is adapted for use on vessels of shallow 
draught, where a propeller of small diameter, and with a 
i pitch, has to be employed. After satisfactory results 
hel tems obtained on the Jackal, the invention was intro- 











To return, however, to Mr. Lowe's propeller. Several 
trials under different circumstances were made with the 
sen, ft ated, highins results obtained wae as we 

ve already sta ighly satisfactory. From reports 
of these teiale wo have Sslexted that which we subjoim, ta the 
speed and immersed midship section were the same as on the 
occasion of a trial of the same vessel with an ordinary screw 
in August 1867, the details of which we also subjoin, and by 
a comparison of the two results, a good idea of the relative 
value of the two forms of screw may be formed. The parti- 
culars of the two trials are as follows: 


The Common True Admi 


metal, by Penn and Son, i . Standard Trial 
the a Steam Department on H.M.S. Fancy, 
._ August 19, 1867. 
Draught of water... oo = ove_-s« 6 ft. Sin. & 7 ft. Lin. 
ip section ove +. 134 square feet 
Steam pressurein boilers ... ... 40Ib. 
Mean -.9»  ¢ylinders ... «. 36.39 
x, Revolutions per minute +. 180.19 
Indicated horse =e ose ow. 1943 
Speed on M. mile(mean ofsixruns)... 7.9 
Duty performed ove ove = 340.02 
Diameter of serew (two blades) ... 6 ft. 
Rte daa tae eee ae 
ROIs is ee ce ts: SD 


Norz.—This is a good example of the common screw as 
used in the Navy, and by the leading marine engineers. The 
driving side flat and true, the backing side rounded and much 
inferior in to the driving side; its action caused con- 
eiderablo vibration, a tumblorfail of water placed over it, lost, 
during the run, nearly half its contents. 

Lowe's Patent Improved ller, Experimental Two- 
SS ee 
Steam Department on S. 


6 ft. Sin. & 7 ft. Lin. 
134 sq. ft. 





Norg.—There was an entire absence of vibration from the 
action of this propeller. A tumbler brimful of water placed 
Seon. ks thdaa ef die eee ee es a 
drop. The blades of this propeller were of less area 
those of the standard screw, against which it was tried. 
ing the percentage of slip given in the report of the 
tial tt Lowe's sew, a word of ion is y 
pi a straight line extending from 
one af tao Mladen tas tales hy tho eral. yer nape 
I at et al 2 ee 
eee alin fgg that the serenity Aeaee - 
cen o is due, a percentage which i i 
the result obtained. The d od 


screw fitted to the Fan was similar to that shown in Fig. 1, 
except that it had two blades only. 

Messrs. Wimshurst are now applying one of Lowe’s pro- 
llers to a fast vessel, and we hope soon to be able to lay 
ull particulars of further trials before our readers. 





APPLEBY’S LOCOMOTIVE COTTON PRESS. 


Messrs. APPLEBY BrorueERs have just completed a loco- 
motive cotton press, which we illustrate on the opposite page, 
pers ya wpe nth pe yg i 4 
tricts. . It will be almost. invaluable in India, where many of 
the cotton growers have no presses, or such indifferent ones 
Gat. So.owen te aes com half as much as it might 
. Its great advantage is its great power and portability. 
The press and steam sonme tat waliiien tt.ens Pot yom 
frame, and carried on four wheels—two driving and two 
steering wheels. It has a vertical multi-tubular boiler to 
supply steam to a pair of steam cylinders fixed ona s 
vertical frame. On the crank-shaft there isa pinion whi 
drives a spur-wheel on an intermediate shaft; on each end 
of this shaft is a chain pinion, each of which can be thrown 
into.and out of gear by means of clutches worked from the 
footplate. From these chain pinions, a wrought iron pitched 
chain passes over a chain wheel fixed on the inside of each 
driving-wheel. The driving-wheels can be driven separately 
or together, as may be required. When . turning 
curves, only one wheel is driven, the other being free to re- 
volve or stand still. The steering wheels, the centre and 
axle of which are under the box of the press, are steered 
from the footplate. The box of the press is arranged hori- 
zontally, and when filled the cotton is com a given 
distance by means of two screws, which work rapidly with 
the first and light pressure. The finishing and heavy 
sure is done by the hydraulic ram at the other end of the 
box, and this ram is supplied with water under pressure from 
a small pump worked ty the engines. 

a an ewe 8 oe pe pmol boxes are 
c wil required weight of cotton : the 
follower is released, and, by its weight, the cotton in stop 
box is pressed into the long horizontal box, the top follower 
now forming part of the top of the bottom box, and being held 
in oe by the lifting cranks which are now on their 
screws are then set to work, and compress the 
— the follower of the hydraulic ram. 
When the screws have worked their distance the hydraulic 
double-acting pump on working, and the ram gives the 
final compression, ending at a pressure of about 2 tons per 
are inch on the area of the ram. The area of the ram is 
6 square inches, giving a total pressure on the bale of 100 
tons. The bale is then hooped and rivetted in the usual 
manner, after which the doors at top and bottom of the hori- 
zontal box are released, and when the ram and screws have been 
run back a short distance the bale is pressed out by a lever, 
and is ready for transit. This machine.can make one bale in 
seven minutes. 

The two screws and the ram of the hydraulic press are set 
to work at the same time ; but as the screws compress 
cotton 4 ft. in 30 seconds, and the ram takes 24 minutes to 
travel 1 ft. 1jin., the result is the ram has travelled a very 
short distance during the time the screws have made their 
whole stroke of 4 ft., and the ram then has to compress the 
bale 10.8in. under the heaviest pressure. J 

The lids of the horizontal box, where the cotton is when 
fully compressed, are balanced, that is, the top lids, which 
open upwards, balance the bottom lids, which fall downwards 
by means of a pair of spur segments on the ends of the 
spindles projecting on the outside of the frame. 

The capacity of the box to contain the given bulk of cotton 

ut in by hand is equal to 7, and when the screws and ram 
co made as creas the. bulk of the bale is only 1, the 
loose cotton being compressed to }th of its original bulk. 
But when the is bound and taken out of the press it 
Sees ae g the finished bale 4 ft. x 1 ft. 9 in.x 
1 ft. 9 in 


The hydraulic cylinder and cross girder are cast in one 
Piece, and are of ]—an illustration and description of this 
casting has already been given in our journal. The side 
plates of the framing, and various other parts, are also of 
steel, it being most ee ae whole machine as 
strong as necessary Wi weight. 

Arran ts aro made to drive with a strap © second 
press, whi fae: Ne denon Belint Se ereeee Se 
time is saved in packing a given quantity of cotton. 
two presses ‘can (arn out two bales in ten minutes, in place 
of two bales with one press in fourteen minutes. In fact, 

ts are made in the locomotive to drive two presses 


besides its own press, making a total of three at work 
fas ome » time—the cotton of one or the other being com- 
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in it of sufficient area to allow the hydraulic pressure to force 
it back after each bale is hooped. " f 

Messrs. Appleby Brothers are thinking of making a modifi- 
cation in their ; they consider it will be more convenient 
and better to mane, we be r -_ engine as a locomotive or 
traction engi y; each press on te carriages, 
with its con peeien &e., complete, and om 4 to be driven by 
straps from pulleys in the locomotive, or traction, ¢ 2, 
ine gine bane i to draw the presses after it along 
common roads, like so many trucks. 

The whole arrangement of the machinery is very effective 
and simple. When being ee ae along common roads, 
only one driver and assistant will be required to it, and when 
packing the cotton the native labour in the neighbourhood is 
quite sufficient in addition to the driver. 

This press has been designed to let out on hire to the cotton 

wers while the packing is being done. ' In fact, it will be 
‘© the cotton farmer what the t ing machine and port- 
able engine ate to the English farmer. Itcan be taken on a 
truck on any railway from station to station in the cotton 
district to pack the cotton at each depdt or store, and can by 
its own tractive power proceed along ordinary roads to the 
depdts in the cotton fields, where it will pack the cotton 
while it is clean and before it be adulterated. 

There is immense waste and deterioration in the quality of 
the cotton from the present mode of conveying unwieldy and 
loosely packed bales from many parts of the interior to the 
railway stations and ports. All railway officials object to 
carry unwieldy and loosely packed cotton. The bridges and 
tunnels along the Indian Tinos were constructed for ordin 
loads, and will not admit of the of the great ‘bul 
that a railway truck could carry of loosely packed cotton. It 
is costly carriage running a truck with a light load some 
hun of miles, and then running the truck back mete. 
In fact, if the cotton was compressed to only the half, half 
the number of trucks only would be requi The saving 
there would be in iage is self-evident. een tiie 

The chance of taking is not nearly so t when 
cotton is compressed to, say, }th of its orginal bulk, for two 
reasons: first, there is far less surface ex to chance 
sparks, and, seeondly, if a's does fall on a compressed 
bale it will probably die out before any damage can be done. 








H.M.S. Guatroy.—On Friday last the shipwrights at 
Chatham dockyard commenced laying the blocks and ways 
in No. 3 dock for the new armour clad turret ship Glatton, 
which is ordered to be forthwith built at that establishment. 
It was originally intended by the Admiralty that the Glatton 
should be built by contract at the yard of one the private 
shipbuilding firms, and the drawings and plans for the vessel 
were accordingly ‘prepared that intention, the 
Admiralty having decided that a second armour clad broad- 
side vessel, of the Audacious class, but with a single lifting 
screw, should be laid down at Chatham. i i 
have, however, thought it expedient to reverse the original 
plan, and it is now decided that the Triumph shall be con- 
structed at one of the northern private shipbuilding yards, 
and the turret ship Glatton built at Chatham, on the same 
dock as that from which the double turret armour clad shi 
Monarch was very recently launched. The drawings an: 
plans received at Chatham from the Adwiralty 
show the Glatton to be a vessel of 2700 tons burden, with a 
length of 245 ft., and a breadth of beam of 49 ft. It is, how- 
ever, in her armour plating that she will in defensive 

wers every ship yet constructed, it being intended to plate 
on with armour 12 in. in thickness along her most exposed 

, while on her turrets the Glatton will carry armour of 
4in. in thickness, laid on a 10in. backing of teak, with the 
usual inner “skin” plating. Unlike the Monarch—the deck 
of which is encumbered with a topgallant forecastle—the 
single turret of the Glatton will have an all round fire, and 
this will, in some degree, counteract the disadvan under 
which she will labour in having but one ‘turret. Her offen- 
sive will, at the same time, be on a par with her defensive 
powers, it being intended to arm her with a couple of 26-ton 
guns—the most formidable armanent 7. given to a vessel of 
war. Her engine power will be of 500 horse (nominal); 
which seems inadequate for a vessel of her formidable class, 
as, under the best estimate, she can, with such engines, be 
driven through the water at a speed little, if at all, exceeding 
nine or ten knots an hour. As, however, the Glatton is in- 
tended for coast defence, although possibly she might be re- 
quired to make an ‘occasional cruise as far asthe Mediter- 
ranean, it is not deemed desirable to insist on a much higher 
rate of , which ‘would, of course, necessitate her being 
fitted with engines of a far more powerful class. Considering 
that the Glatton will have a mean draught of water of 19 ft., 
it is doubtful whether she will ever be able to operate with 
any advan along the coast, there being but few harbours 
or channels she will be able to enter save under exceptional 
circumstances. She is to be built from the designs of the 
Chief Constructor. 

Frevcn Raitways.—French railway traffic has been 
declining considerably during the last two months by reason 
of the absence this year of the special Exhibition business 
which so Jargely swelled the receipts of the corresponding 
period of 1867. Thus the aggregate revenue of the six great 
e hich, virt represent the railway network of 

ce flugtuated as follows week by week during June and 

July, Tn the week June 2 was an increase of 
13,1837. ; whilst in the week e June 9 there was a de- 
erease of 30,4061,; June 16, 18,3517.; June 23, 21,6087. ; 
June 30, 13,621. ; July 7, 15,2437,; July 14, 5,0567,; July 21, 

16,071 aaly s AMES This decrease = wer) 
to.continue all thr ugust, September, part o 
; the railway revenue of France will 

i ing that some 400 addi- 





THE SOCIETY OF ENGINEERS. 
To THe Eprror or ENGINEERING. 

Sriz,—I beg to enclose you copy of a letter I have received 
from the chairman of the committee of the Society of German 
~~ (des Vereius Deutscher Ingenieure), and shall be 
glad if you will kindly insert the same in your next number. 

I have placed the invitations at the disposal of the secretary 
of the Society of Engineers, 6, Westminster-chambers, who 
will be glad to receive on or before Tuesday, the 25th 
the names of any members desirous of attending. 

A committee will probably be formed tomake the necessary 
arrangements. Yours trul 


Bedford-gardens, Kensington, W., August 19, 1868... 


Dear Sir,—I have the pleasure to announce to you that the 
annual meeting of the Society of German Engineers will be 
held on the 31st of August, 1st and 2nd of September at Diissel- 
dorf. The feeling of good fellowship which your society 
evinced by naming our Director Hofrath Dr. Grashof a 
honorary member, emboldens me to cherish the hope that 

rhaps some of you gentlemen might be our guests on those 

ays. For that purpose I have sent by to-day’s post a 
number of invitations, which you will have the kindness to 
distribute among the members of your society. We shall be 
but too happy, if the op ay | will be thus afforded to us, 
to prove that we sincerely wish for a tie which might draw 
the two societies closer together. Tendering you my best 
regards, I am, dear Sir, your obedient Servant, 

C. Drerzsz, 
Chairm: - an to the Committee for the 
estival Arrangements. 
Diisseldorf, August 5, 1868. “ 


W. H. Le Feuvre, President 
of the Society of f 


.. 





wi 
inst., 





DEODORISING TOWN SEWAGE BY LENK’S 
PROCESS. 


To tue Eprror or Exerverrine. 
Srr,—In furtherance of the.useful purposes of 


and purification of town me to err d 
space in EnGrngERiNné with the followi information eR 
55 pe 


I was lately instructed by, 
Lincoln to experment with on the mver 
Witham between the} gates and jocks whi through 
the city, for alength of about 1000 yards, the ua dering 
varying depths and widths, and containing about 4,600) 
ons in the above at the commencement of my opéta- 
tions. The river having been most foul and stagnant for the 
past six weeks, partly in consequence of the water from the 
river Trent being too low to dilute it in the usual way, and by 
the erection of new sluice gates, the water surface was ly 
covered with a floating mass of disgusting filth, emitting 
a most nauscating stench, and often leaving the surface of the 
pent-up river free to vapourise from its foul and “inky” 
water such poisonous influences among the inhabitants as to 
alarmingly increase the death rate. is evil must exist so 
long as the city is without a proper system of drainage ; at 
present it has five sewers dischargi 
the slaughter houses, three from the principal streets and houses, 
and the other from the lunatic and county hospitals, and 
from the last mentioned the most revolting, but unmentionable 
discharges have been observed. The discharge from the 


of the city of 


sewers mentioned, and from not less than 200 water closets | i 
emptying themselves into the river, operations were com- | i 


menced at 3 o’clock on Friday morning, and continued 


through Saturday. On Monday they were again recom- | Bu 


menced, and finished on Wednesday; during all these 
days, Sunday included, when no operations were carried 
on, there was a continuous outflow from the sewers, 


&c., which had to be acted upon and purified, in addi- | “ 


tion to mass ly in the river, thereby increas- 
ing the estimated cost of material in proportion to the 
extra quantity acted upon. On the completion of the work, 
4 tons of chemicals been used, and during the five days 
the river was rendered so clear that many workmen drank 
the water, which was colourless and free smell, whilst 
the inhabitants crowded us with thankful expressions, and 
resented us with two testimonials, numerously signed, testi- 
ying to the efficiency of the process and its practical appli- 
cability. The corporation were pleased to express its approval 
by a vote of thanks to Mr Lenk, the patentee, and to my- 
self, for my services as engineer on the occasion. I am, 


into the river, one from | i 


INDIAN PUBLIC WORKS APPOINTMENTS. 


London, 
[As the appointments now 


| department low that to 


penn a : Se can aie 
pose that younger men will be: to apply for them, 
nd that tho like will be diesmn-dieeiiaaiii Lroer than on 
that occasion. It must also be remembered that while it 
would be unwise to send anyone, say, above forty years of 
to India as an engineer who had mever been in a tropical 
, the same objection would not exist in the case of an 
ly been outthere and become ac- 


fie PEG 


To rus Epiror or Bat 
Srz,—When I attempted to 4 


ties, 
ridge. 
principals, it 
girders, when the 


sciall in roof 
the load onthe 
larger 


structures, more 
‘must be remembered that 
home hn be altered. is a much 
than 


or is likely to be solved. Indeed, I believe, Mr. 
Ree Se et when referring to “ i 
* eters of @ theoretical 
experimental inv ex 
ever, the ea tag He i 

hether i 


therefore, enabled to testify that a quick, ready, and cheap | the 


means for rendering sewerage innocuous, without cumbrous 
and useless addition of materials, has been practised, tried, 
and is available, and there is every reason to believe the 
ee made a valuable manure for agriculturists by Lenk’s 
solution. . 

I am, Sir, your obedient Servant, 

ve ‘Cmas. M. Barxer, C.E., M.S.E. 
12, Kennington Park-road, 8.E. - 


Tue Moxt Cexis TuyweL.—During the month of Ji 
made at the Mont Cenis Tunnel has heen 138 
} 60 the driven on the 
Freneh side at Modane, and 63° metres at Bardonnéche, on 
the Italian. The position of these works up to the 31st July 
was as follows :— 
Metres, 


Length driven at Modane 8,528 
s 1” Bardonnéche. 5,119 


Seen 








Total length of tunnel driven .,, 
Length remaining to be driven... 
Total length of tunnel .. 4. 12 


220 
The boring is now on more rapidly than before, as the 
—— isn, rock thro ea the tunnel is being 


8,647 
3,573 
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MERCIAL GASWORKS. 


OTHERS, ENGINEER. 
ion, see Page 161.) 
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MR. HORATIO BROTHERS, ENGINEER. 


see Page 161.) 
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- PUBLISHER’S ANNOUNCEMENT. fathomable, and the other unattainable upom the | accommodate the Punjab Railway they had consented 

ss —- evidence yet revealed'to mian.” rigs to carry as much coal-as their limited supply of rolling 

« The circulation of ENGINEERING exceeds that,| ‘The section of Mechanical Science met yesterday | stock would admit of, at  of.a pie per mile. “This 

collectively, of all the other weekly engi aud ‘wie. ee ee under the presidency of Tp make 9 ig Fed ore © | a 
‘aainal inadails’ ; _| Mr. G. P. Bidder, who delivered an-extempore address | 34 ru rton. To this sho ru 

chanical journals, of the same or a higher price, now pub of considerable deuigth: and ; raid which pees n pees 


lished in London, and’ it i constantly ‘and rapiilly 
increasing, ; | peta 


Advertisements cannot be received for insertion in the cur- 
rent week later than 5 P.m. on Thursday. \The charge for 
advertisements is three shillings for the first four lines or 
under, and eightpence for each additional line. 

FAL ploy ENGUSREMING to cached oibiebibere; ro. 
ceiving stamped copies at places three miles away from the 
General Post Office, is 11. 1s: 8d.  If-eredit be given, the 
charge is 2s. 6d. extra, subscriptions being payable in 


advance. 
Cheques and money orders to be made payable to Mr. 

Charles Gilbert. ibe 

. = Sor Publication and Advertisements, No. 37, 
Bedford-street, Strand, W.C, 


ENGINEERING is registered for transmission abroad. 


Le bureau d ENGINEERING vr la France est 15, 
Quai Malaquais, Paris, chez E. , Directeur des 
Annales du Génie Civil. 

Subscriptions for the ANNaLEs DU GENIE CIVIL are received 
by Mr. Charles Gilbert, the publisher of ENGINEERING, 
of whom also the Nouveau PoRTEFEUILLE DE 1’ INGENIEUR 
prs CHEMINS DE FER may be obtained, price 91. 
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THE BRITISH ASSOCIATION. 

Tue thirty-eighth meeting of the British Associa- 
tion was opened, on Wednesday last; in the Volunteer 
Drilling Hall, Norwich, by a lengthy address from Dr. 
Hooker, the president of the year. This is the first 
time that Norwich has been so visited, although the 
association has, in previous years, met in the neigh- 
bouring towns of Ipswich and Cambridge: 

The speech of the president was such a ‘one as 
might have been expected from so learned a man as 
Dr. Hooker, but as it touched upon’ no, subjects of 
professional interest, we have not reprinted it. Com- 
mencing with the announcement that he intended to 
introduce to the members of .the association those 
of the International Congress of' Pre-historic: Arche- 
ology, = aes ie ing their-session in Nor- 
wich, he sketched their proceedings in the pre- 
vious years, and Ataevibed: at length the weed? 
mens of primeval architecture which they had dis- 
covered and recorded all over the world. Passin 
then to some observationsupon the British Museum, an 
especially upon the collection ‘of subjects ‘in natural 
history, he strongly suggested the necéssity of better 
classification, that the museum may ‘really fulfil the 
fanction for ‘which it is designed—one of instruc- 
tion. He gave valuable hints as to the’ formation, 
arrangement, and general management of provincial 
museums. He dwelt strongly upon’ the necessity of 
such institutions, when properly ofganised, as being 
essential to. popular education, atid: pointed out the 
fact that too often in provincial towns museums were 
buried in obscure and unfrequented portions of the 
town instead of being brought proutinently forward ; 
the Botanical Museum at Kew, the’ Geological 
Museum, and that of the College of Surgeons, were 
cited as models after which provineial museums should 
be modelled. Sketching rapidly the tise and develop- 
trent of geological science, the president on to 
consider that of botany, and afterwards of astronomy. 
In a lengthened argument he‘sought to -reconcile the 
discoveries of science with divine revelations, and 
pointed out that the two may be reednciled, and brought 
each one 'to'keep the other, and not to oppose it. 
“Science, it is true, may never sound’the depths of 


at sea, may never buoy its shallows, nor span. its 
narrowest creeks, but she will'still build on every tide- 
washed rock, nor will she ever deem her mission ful- 
filled, till she has sounded its profoundest depths, and 
reached its furthest shore, or proved the one to be un- 


we intend to publish iz ‘extenso next.week. Com- 
mencing with the most enquesing question of the day 
(that of water supply for large towns), he gave some 
valuable information as to the general laws of water- 
sheds aud comparative rainfall. 

Turning to, the county in which he was delivering 
his address, he:dwelt at length upon the various Jand 
improvement, and reclamation sch completed, in 
hand, and projected. This subject naturally brought 
him to some consideration of the Suez and the 
probable difficulties that would be encountered in 
maintaining it. 

Referring then to another subject the president spoke 
of the F alggmed state of the navy, and laid much stress 
upon insufficient attention paid at present to the 
performance of ships at sea, as distinguished from 
their speed attained in their trial trips over the mea- 
sured mile, 

Regarding coast defences, he considered the inven- 
tion of Messrs. Whitworth and. Armstrong to have 
virtually overthrown the necessity of forts. Mr. 
Bidder then touched upon the state of telegraphy, and 
the enterprises now afloat regarding telegraph com- 
ec yet with India, - ‘3 

pon other pages we give some of the papers which 
have already been flu 4 the section bi hich Mr. 
G. P. Bidder presides. 


FUEL FOR INDIAN RAILWAYS. 

A reEceEnT publication of selections from the re- 
cords of the Government of the Punjab (Public Works 
Department) contains a series of reports on Forests 
and Fuel Plantations in the Punjab, amongst which 
we find that the subject of coal versus wood as fuel for 
the Punjab Railway has received the consideration of 
the officers of the Government. 

The consulting engineer to the Punjab Government 
points out, with a needless amount of argument, as 
though there could be any doubt on the subject, that 
“the price of fuel affects actually only that item of 
the working charges.” On the Punjab Railway at 
present it appears the consumption per mile of wood 
fuel is nearly a maund. With regard to the relative 
prices of wood and coal, the above-mentioned officer 
states that the cost of wood ou the Punjab Railway 
“is 22.8 rupees per 100°maunds; which price, being 
under a contract entered into in July 1866 for three 
years, will remain in force till July 1869. The price 
of coal from Pind Dadun Khan, in the Salt Range, 
delivered at Mooltan, is 100. rupees per 100 maunds. 
This coal is not of good quality, and it is liable to 
spontaneous combustion. The price of sea-borne 
coal consumed on the Sind Railway is 150 
rupees. per 100 maunds, and it probably could 
not be delivered on the line of the Punjab Rail- 
way under 140 rupees per 100 maunds, On the 
Delhi Railway, the price of wood fuel is 30 rupees per 
100 maunds, and the agent considers that coal from 
Bengal cannot be delivered under 45 rupees a ton, 
which is equivalent to nearly 160 rupees per 100 
maunds. On this point, however, viz., tlie costof coal 
from Bengal, I adhere to my former calculations, I 
believe that coal may be used on the whole length of 
the-line from Ghazeeabad to Umritsur at an average 
cost not exceeding 75 rupees per 100 maunds, after 
allowing a fair profit to the East Indian Railway for 
catriage up to Ghazeeabad. Assuming the above to 
be possible, let us see what the gain would be. Take, 
as before, 1 maund of wood fuel as the consumption 
per train mile; the cost at 30 rupees per 100 maunds 
would be for wood fuel 4 annas and 9 pie per mile. 
The ealorific power of coal being three times that of 
wood, the consumption of coal per mile would, be one- 
third of a maund, at 75 rupees per 100, equal to 
4 annas:per mile; the saving, therefore, by using coal, 











| would be 9 pie per mile; and if four trams ran daily 


each way,: the train mileage per annum would. be 
9,00,000 rupees, and the gain to.profits would be 
42,175 vupees.” According, however, to. the calcula- 
tions of the agent to the Delhi Railway, the cost of 
one-third of a maund of coal would be § annas 6 pie, 
at which rate the use of wood fuel would show nearly 
an equal balance in its favour. 

The. agent, Punjab. Railway, states, in a letter on 
this;subject, that the coal from the Pind Dadun 
in Salt , could not be used with any advantage on 
that line owing to its high cost. It ena test De 
ordinary rate for carrying coal on the East. Indian: 





Railway is $ of a pie per ton per mile, but in orderto, 








for the price at the pit’s mouth, and 15 per cent. or 
ing, and 


about 6 rupees for wastage, and cost of ne 


stacking, total 45, ra per. ton. Assumin 


Bengal coal produces t times the amount of steam 
power as the same quantity of wood, the latter article 
would have to cost 15 ru a ton or 55 rupees per 


100 maunds to make it advan’ us to substitute coal 
for wood at Ghazeeabad, but, after its arrival at Gha- 
zeeabad the coal would have to be carried at further 
expense to the different stations on the line,.and the 
orange cost before it reached Saharunpoor or Umballa 
would thus reach 60 rapees per 100. maunds. Now, 
from the tenders received, it. would appear that wood 
fuel of the. very best description could be obtained 
from experienced firms, and on good security, at an 
average of about 30 rupees per 100 maunds for the 
whole line. The employment of coal, therefore, so 
long as the fuel market remains at anything like the 
present rate, seems out of the question.” 

The Government of India, in summing up the re- 
sults of various references on this subject, express 
their concurrence in the views of the agent to the 
Punjab line, that for some time to come wood is likely 
to be the cheapest; but a fact is pointed out that the 
Great Indian Peninsula Railway worked at a large 
+e with coal at 39 rupees a ton, or 144 rupees per 

00 maunds, and hopes are entertained that the price 
of coalin the Punjab may yet be considerably reduced. 
If Colonel Drummond’s expectations in this respect 
were realised, and coal were available at 75 rupees to 
100 rupees per 100 maunds, that fuel would enter into 
fair competition with wood. No doubt it is to the ad- 
vantage of all parties that the price of fuel used on a 
railway. should be kept down as much as possible, 
and Government has accordingly directed that “as 
wood will probably be the cheapest fuel, every exer- 
tion should be made to afford an ample supply by in- 
creasing the fuel plantations within the limits of what 
is likely to be remunerative, and to place the manage- 
ment of the rukhs or fuel reserves on a satisfactory 


footing.” 


THE FRENCH ATLANTIC COMPANY. 

Ir is said that the French Atlantic Telegraph Com- 
pany are obtaining subscriptions rapidly. Every one 
connected with engineering works must naturally“be 
giad to see any sign of returning confidence in en- 
gineering enterprise, but we must confess that there 
are some points in connexion with this undertaking 
which prevent us from feeling such satisfaction at the 
successful appeal of the promoters for subscriptions 
as we should have felt, had the prospectus shown some 
desire on the part of the directors to approach more 
nearly to that legitimate mode of dealing with enter- 
prises of this nature, which we have so constantly ad- 
vocated, and which we still hope to see followed. 

We have often protested against the system of 
“provisional contracts” for the execution of works 
being entered into by the promoters before the capital 
is subscribed, and we stiil believe that..such proceed- 
ings are not likely as a rule to be beneficial to the share- 
holders of any undertaking, however much they may 
suit the interests of the promoters. It is quite evident 
that until a company is formally constituted, the 
capital subscribed, and a board of directors elected 
having the full support of the shareholders, that there 
can be no officer in that responsible and yet inde- 
péndent position which the engineer fully appointed by 
a board of directors should and generally can assume. 
It is true that the promoters may or may: not consult 
some professional men before taking any step, but as 
these will be to a great extent dependent on the pro- 
moters for their future connexion with the under- 
taking, they cannot act with the independence that 
they could if formally orgeiaten by. a fully consti- 
tuted board of directors. The consequence must be 
that the promoters can enter unchecked on contracts 
and Seeots and have thus an unbounded and 
irresponsible authority over the future capital of the 
company. . There can be no possible advantage to the 
satel in sng co 1 penn, no i 
originally, simply because, perhaps occasio the 
cost of a large and novel work has been eailienlis 
mated, and to assure the subscribers against the recur- 
rence of such an event, when a work of a totally novel 








Khan, | character is laid before the public, it has been—and it 


may still be—under such circumstances to 
state that a well-known contractor is prep to 
exeeute the work at a certain cost. Such a state- 








ment, duly authorised, should be sufficient without 
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an absolute contract. A telegraph cable, however» 
cannot even be consi as such a very novel work, 
and it ought not, and we believe would not, require 
the name of a contractor to endorse an engineer’s esti- 
mate on the subject. . 

It would be very easy to determine the approximate 
price of any given length of cable of a certain 
pattern, and so also to estimate the cost of attempting 
to lay it, and this is all that is, according to the pros- 
pectus of the French Atlantic Company, let by con- 
tract by the promoters. What security have the share- 
holders under this provisional contract system that the 
best—we will not say the lowest—terms have been 
obtained? What a door, in fact, is opened for 
favouritism and jobbery. 

The legitimate mo of p ing would be to 
select an engineer who should estimate the work and 
bring such evidence as he thought fit in —— of his 
figures. When the capital is su ibed, the Directors, 
with the advice of their responsible engineer, could 
issue proper specifications for the manufacture of the 
cables, and if it was thought advisable, also for the 
attempt to lay it. The tenders then received and 
opened before a full Board would give the real price 
at which the contract could be let. It is very ques- 
tionable, however, whether a contract for the mere 
attempt to lay a cable without complete responsibility 
as to the pecuniary result in case of failure is 
advisable. Tn the case of failure the company 
are certainly left in a more helpless condition 
than if they fit out their own ships and employ their 
own engineers to lay the cables. The case of the 
Atlantic Company and the cable of 1865 is an ex- 
ample. The cable was laid half across, and the con- 
tractors had fulfilled their obligations, so far as re- 
ceiving 700,000/. out of 837,140/. The Atlantic 
Company were thus left with their cable half laid, 
and without any staff or machinery to make the at- 
tempt to complete it, and were thus driven, as a last 
resource, to the agreements which resulted in their 
cable becoming virtually the almost entire property of 
the Anglo-American Company. 

But the point which we think should make the 
public most hesitate in subscribing to the French 
Atlantic Company is the exorbitant value set on the 
concessions. No doubt concessionaires should be 
liberally paid for their trouble and expense in obtaining 
concessions, for without some such security as that 
offered by a concession against competition we could 
scarcely expect capitalists to embark their capital. 
They have, of course, much trouble, they have to risk 
caution money, and they have no doubt to expend 
some thousands in douceurs. But concessionaires at 
least should be reasonable in their demands. Now the 
amount which will yearly accrue to MM. Erlanger and 
Reuter in the case of the French Atlantic cable being 
laid is easily calculated. If the nett receipts of the com- 
pany amount, as set forth in the prospectus, to 400,0002, 
the concessionaires’ income will be as follows : 








10 per cent. on 100,0002. -" onl £10,000 
Bonus of one-fifth of surplus after paying 
10 per cent. dividend and 5 per cent. 
reserve on 1,200,0007. 
or, £400,000 
—180,000 
£220,000 = 5 mT = 44,000 
Residue dividend on 100,0007., 
or £18,000 
— 8,600 
214,400 14,400 
£68,400 


This sum of nearly seventy thousand a year, which is 
to be given to the concessionaires in question, is really 
one which if capitalised would represent sufficient for 
the execution of important public works. When we 
consider that concessions are supposed to be simply a 
Jree grant of exclusive privileges for the purpose of 
encouraging capitaliststo construct certain works which 
will benefit the State granting these exclusive rights, 
it seems hard that the soe wee a so embarking their 
capital should have to pay the enormous charge of one- 
sixth of their total revenue to one or two individuals 
for the privilege of constructing these very works 
which the State is sup to be so desirous of seeing 
executed. Indeed, if the privilege of landing a cable 
in France is really worth 70,000/. a year, it seems a 
dead robbery of the nation on the part of the French 
Government to make such a valuable right a mere 
present to one or two individuals instead of simply 
advertising it for public sale, to be awarded to the 
highest tenders. e think, however, that the price 
| mene ap gga concession is more than it will be 
‘ound to be worth to the shareholders. Besides 
which, we have never seen any company yet, where 





matters were all settled by the concessionaires and 
contractors beforehand, that has not led afterwards to 


disppointment, eventuall back enterprise of 
this, sree: more than gow as we do not 


believe that the successful appeal of this company for 
the steady ad- 


subseriptions will in the end tend to 
vance of telegraphic enterprise. 





THE PENNSYLVANIA RAILROAD. 


E:cut hundred and twenty-three miles separate 
Philadelphia from the great inland port of Chicago, 
and nine h and ninety-eight lie between 
Pennsylvania capital and the core river town of 
St. Louis, with which it is connected by four different 
railways, whilst the great through route between the 
two former places is formed of two railroads—the 
Pennsylvania Central, and the Pittsburg, Fort Wayne, 
and Chicago, which has a joint tanaiaal station at the 
ay | place pes the first-named line; so ‘ling rd 
one change o i is necessary in travelling the 
entire distance ; teat ele being effected under one 
station roof. 

The Pennsylvania Central railroad is one of the 
best constructed, equipped, and organised lines in the 
States. Its formation presented formidable difficulties 
to the engineer, and its course lies through a region 
rich with the mineral wealth of iron and coal, which 
crop out upon the hill-sides, and show sectional seams 
in the deep cuttings, through which the railway in part 
takes its way. Speaking broadly, the line of route 
from Middletown, sixty-nine miles west of Philadel- 
phia, follows the course of the Susquehanna and its 
tributaries, the Juniata, and little Juniata rivers, to 
their source on the east side of the Alleghany 
of mountains, which the railway ascends to a height 
of 2176 ft., descending on the other side to follow for 
fifty miles the channel of the western watershed, which, 
under the title of the Conemaugh, effects a junction 
with the Alleghany river, and helps to swell the flood 
of the Ohio, fifty-five miles beyond, at the Pittsburg 
peninsula. 

The entire length of the Pennsylvania Central Rail- 
way is 355 miles; it was commenced thirty-seven 
years ago under the title of the Philadelphia and 
Columbia Railway, the terminus of which was on the 
east banks of the Susquehanna, and where the 

sengers and freight were received on board canal 

ts, and carried westward by the extensive canal 
—. which was at that time in active operation. 

is road crossed the Schuylkill river at Philadelphia, 
on a timber viaduct 984 ft. long, 50 ft. wide, and 38 ft. 
above the water level. It then ascended an inclined 
plane, with a grade of 1 in 15, worked by a statio 
engine of 60-horse power; this plane was 935 y 
long, with a rise of 187 ft. The nature of the country 
for the whole length of the line necessitated stee 
— and heavy works, for the first 69 miles, whi: 

—_ the railway to Lancaster; the inclinations 
varied between 1 in 110 and 1 in 150, which were heavy 
grades in that early period of railway construction. 
Some of the cuttings on the road were 40 ft. in depth, 
and one embankment was 80 ft. high. e road 
entered its terminal station at Columbia by an inclined 
plane 1800 ft. long, and rising 90 ft., also worked by 
a stationary engine. Another division from Hollidays- 
burg at the foot of the Alleghanies on the eastern 
side, to Johnstown, 37 miles distant, crossed the 
mountain summit, at an elevation of 2620 ft. above 
the sea level. Johnstown was originally the point of 
shipment for iron brought from the neighbouring 
mines in the Juniata district, and floated in flat boats 
down the Conemaugh. It lies at the junction of the 
Western Division of the Pennsylvania canal and the 
ep a Railway, at the peist Shue a tributary flows 
into the Conemaugh river. Both these streams pene- 
trate a country rich in coal and iron, and this mineral 
wealth has given to Johnstown extensive blast 
furnaces, ironworks, and other industrial manufac- 
tories. The Cambria Ironworks is one of the largest 
establishments in America. They occupy an area of 
about 25,000 acres, and are situated in a narrow 
valley, where the richest deposits of iron ore, bit- 
uminous coal, fire-clay, and limestone lie in strata 
contiguous to each other. The principal vein of 
carbonate of iron, adjoining the furnaces and: rolling- 
mills, lies over the coal measures, about 200 ft. above 
the bed of the Conemaugh, and 60 ft. above the top 
of the furnaces. 

The division of the road between Hollidaysburg and 
Johnstown was completed about 1836. Upon thi 
length was one fine viaduct built of stone, and with 
one semicircular arch of 80ft. The rail level was 
101 hme naar peraaataren constructed at a cost 





The mountain summit was reached by five inclined 
intermediate levels, a similar number 
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which was the stone viaduct before alluded to; this 


lane was 1760 ft. long, with a rise of about 1 in 13. 
third plane had a of 1480 ft., with a 
of nearly 1 in 11. The fourth plane was 2196 ft. in 


oo ing 188 ft. The fifth plane was 2629 ft., 
wit 2 rise of 200 ft. in its len . From J 
westward, the traffic was ucted by canals. This 
line was called the Portage Railroad. —_ 

But with the growth of western cities, the de- 
velopment of their trade, and the natural resources 

ing country, a far more rapid means of 
communication with the coast was necessary, i 
the Pennsylvania Central Railroad Company set them- 
selves to supply. : ; 

On the 1st of September, 1848, sixty-one miles of 
line were constructed from Harrisburg, the Capitol 
town of the State, westward, and a new line was con- 
structed from Lancaster to the former place, coii- 
mencing by a junction at Lancaster with the original 
Philadelphia and Columbia road, which was extended 


é 


beyond its original terminus, alo 
the Susquehanna, until it joined the Lancaster and 
Harrisburg Railway as a loop line, at Middletown. 
The delay incu in surmounting the Alleghany 
summit by means of the inclined 8 formed an 
impediment to the development of the line, which it 
was found necessary to overcome by ag the 
mountain by a more favourable route, and at a lower 
level, the highest gradient being laid through a tunnel 
of considerable length. To this end the new line was 
located, in 1849, from Altoona at the foot, to the sum- 
mit of the mountain—a distance of twelve miles and 
a quarter, with a maximum gradient of 84 ft. 6 in. to 
the mile. On the western side the ruling inclination 
is 50 ft. to the mile. This new line-is in the.immedi- 
ate vicinity. of the old. Portage Railroad, which it 
crosses five times by bridges, and once upon a level. 
The end of 1851 found the Pennsylvania 
in operation as far as Hollidaysburg, where it worked 
over the inclined planes of the then existing Portage 
road, and several of the westward sections to Pitts- 
burg were completed, forming ne links of a 
connexion between that place and Philadelphia. On 
the western side of the ‘lle hany ascent the construc- 
tion of the new line was so far advanced that the use 
of two of the stationary engine worked inclined 
planes were dispensed with, and the whole of the 
grading of the mountain division was in hand. The 
summit tunnel was commenced at each end, and at 
four shafts; this of the work was completed 
in 1853, and the through line opened for ic on 
the 15th of Feb , 1854. is tunnel was the 
most formidable work upon the line; its length is 
3570 ft.; its width, 24ft.; and the height, 22 ft. 
The level of rails are 210 ft. below the summit of the 
mountain. , Of the four shafts one was 13 ft. .in dia- 
meter, and the other three 10ft. wide. The deepest 
was 196ft., and the remainder 194, 154, and 150 ft. 
respectively. The rocks were found to be the nearly 
horizontal strata of the coal measures, the tunnel in 
great part lying along a bed of fire clay, which, 
though easily excavated, gave great ee trouble 
in properl ing the sides and roof, the whole of 
which are lined with brick. During the progress of the 
works great difficulty was encountered from the large 
quantities of water met with, which rendered inces- 
sant pumping necessary. At the middle shaft a 50 
horse power engine was stationed during the whole 
progress of the work. The tunnel was com leted in 
two years at a cost of 90,000/. ‘The unreliable nature 
of the material exposed, on opening out the eastern 
end of the tunnel, rendered it necessary to increase 
the gradient upon that side of the mountain from 
92 ft. per mile to 1 in 55, on straight lines, and 1 in 65 
on the curves of minimum radius. ment 
reduced the length of the tunnel to 3570 ft., and the 
maximum gradient to 9} miles in length, commencing 
eee te ae west of Altoona, and extending to the 
east side of the tunnel mouth, overcoming in that 
distance a rise of 896 ft., equal to an average gradient 
of 1 in 57.75 or 914% per mile. The maximum 
ient on the western side of the Alleghanies is 
the tunnel, as it was 
possible that it may, prove convenient to work that 
ascent with a stationary engine instead of auxiliary 


locomotives. 
(To be continued.) 
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THE PROPULSION OF SHIPS. 
On the Weary: fr Baer ipa ht Eve 

especti 7 Ships.* ' Citantes W, 
5 ns eg g of the ‘Royal Saoo of 
Marine Engineerin , and Honorary 

Secretary of the Institution of Naval “Arehitects. 
I appress the Association on this occasion for the first 
time, and I trust that I shall’ be-pardoned if, instead: of 


throwing light on any one of the various branches of know- | in ' i ft ae 
hich, : This bas not:yét been -1-wih the Atmaistion, fo go 
it done. I want to haye it done carefully and rately, | re 


ledge which pass before it, as it were in review, at its annual 
assemblies, I appeal to the Association for its aid in my own 
professional pursuits, and to its members for help im my 
individual necessities. 

The theory of the circumstances attending the motion of 
bodies in a resisting medium may be described as one in 
which we have a wy great deal of reasoning, founded upon 
a very small basis of experience. I am about to solicit the 
aid of the Association in the way both of advice and of pene 
tical assistance, in placing our knowledge on a different basis, 
as far as regards the exact character of some of the leading 
phenomena relating to propulsion. 2 

Up to the beginning of this century, all that can be said 
to have been generally received on this subject was embraced 
in the following laws : 

1. That, other things being alike, resistance varied as the 
square of the velocity. 

2. That the resistance of inclined surfaces varied as the 
sine squared of the inclination. 

It is clear from Euler’s writings that he was quite aware of 
the elements of uncertainty in the latter of these two 
laws. But he was wholly unable to supply the deficiency, 
and with regard to the power, it appears not to have had 
its accuracy seriously questioned, until quite modern times. 
Indeed, it has quite come by surprise on most men that 
the law of atmospheric resistance to projectiles has recently 
(since 1864) been shown to be more truly ———— by the 
cube than by the square of the velocity. It would not be 
fair to say, however, that the law of the squares had always 
been considered as exact, even for the resistance of water. 
As regards atmospheric resistance, Hutton had shown that 
it varied at a higher power than the square, but it was sup- 
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posed to be a little above the power of F of the velocity. 
The experiments of Bossut, Condorcet, and D’Alembert, at 
the close of the last century, had shown that while the square 
seemed to be the leading term in the formule, there was 
reason to doubt its being the only term. The experiments 
of Colonel Mark Beaufoy in England, and of Sir John 
MeNeill and Mr. Scott Russell in tland, had shown that 
there were limitations,to this law, due to the character of the 
wave motion always accompanying a ~ 4 I believe I am justl 
summarising all we at present know on the subject in the rough 
general statement, that, in giving increased velocity to a ship, 
we must, under the most favourable circumstances, expect to 
find the resistance increased at least in the ratio of the square 
of the velocity. That implies that a steamer consumes at 
least four times the quantity of coal per knot, and at least 
eight times the quantity of coal per hour, that she would do 
if driven at half s , su g her performance to be 
equally good in each case. But it is well known that a short 
ship cannot be driven at high — without a higher ex- 
penditure than this. Professor kine adds terms depend- 
ing on the theory of waves, and of stream lines. M. Dupuy 
de Léme uses a formula involving the square of the velocity, 
associated with other terms, one involving the cube, with a 
somewhat lower coefficient, and another involving a fractional 
power of the velocity. M. Dupuy de Léme’s formula is 
avowed ly tentative—empirical in its form. Professor Ran- 
kine’s are, in his own opinion, subject to great and imper- 
fectly known limitations. 

ost all the published experiments which have any pre- 
tensions to exactness, and at the same time minuteness of 
detail, have been performed upon small models. Now it un- 
fortunately happens that no trustworthy comparison can be 
drawn from small to large models, There is reason to believe 
that the best comparison would, be by giving to different 
models velocities varying as the square roots of their linear 
dimensions; this being the law of the accompanying wave 
lengths. We have enough experiehce to be certain that this 
is not accurate, and I bellows that that is really all we know 
on the subject. 

Such is the résumé of our experience on the mere power re- 
quired to drive a vessel through the water, a question which 
at first sight one might imagine would be settled easily by a 
dynamometer. 

Let us now go a little more into detail, and look to the cir- 
cumstances affecting screw propulsion and steerage. We 
must first consider ae a vessel stirs the water in which the 
screw and the rudder are to act. 

If a vessel be propelled by any power acting in a manner 
wholly extraneous to the water im which she turns, as by 
wind on her sails, or by warping, it is clear that the whole 
of the work thus applied must be expended in giving equiva- 
lent motion to certain particles of water which she disturbs— 
a motion whose creation or ification must in its aggre- 
gate absorb the whole of the work applied to the ship. A 

arge portion of the motion so im on the water will 
be an actual towing of the particles in the direction of the 
ship's motion. But some of it will be expended in the 
creation of waves, and also of lateral currents and eddies, 
Of these the following leading divisions are eusily recognised : 

1. The water actually displaced by the vessel's entrance. 

2. The water dragged along by the friction along the 
vessel’s surface and communicated to adjoining particles. 

3. The water which flows in to fill up the vacuity which 
would otherwise be left in wake of the vessel. 

None of these, however, are simple phenomena. Liquids 
press equally in all directions, and the water tends to flow 
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away from a high level in all directions, and fills » hollow 


from all directions. .. The ive pressure in the wake of a 


ship is met by water . ; 
which she would otherwise leave, more still by water 
Sich ence cerns 
are due in these: ev § anc 
im part to the far ofthe vessel. itis evident that before 
we can ¢aleulate the effect ofa rudder or @ sctew propeller 


- a 


and u a scale, not upon models. : 

Wehavs many theories on the subject. Ido not say 
this as sneering at , for my own knowledge o 
subjects consists “ a i 
theories express themselves as hly dissatisfied with 
the bases on which they rest. No one studied the sub- 
ject of waves on the surface of water more profoundly and 
successfully than Professor Rankine. It is with his express 
ecneurrence that I address you on the deficiency of our ex- 
perimental knowledge. 

We do not know at the present moment at what rate and 
in what manner the water which -follows an ordinary ship is 
travelling. Still less do we know the details of what <2 
ax when that following water is taken hold of and driven 

ackwards by a screw propeller, or diverted by.a rudder. I 
do not think it is too much to say that the science of pro- 

ulsion will henceforth be at a standstill until-we shall have 
earnt this. Fi tee o! 

I propose at time an , to ‘or a committee 
to advise on the best means of bringing about this object. 
At the same time | feel it is incumbent upon me, in mooting 
this subject, to propose something definite, both to the Asso- 
ciation to sanction and to the committee to settle. 

The subject is obviously a very wide one. It will not do 
to attempt too much, and it is evidently better to make good 
a ag portion of ground than to cover a great deal im- 
perfectly. ; 

What seems. to me the first thing is this, to take a vessel 
of considerable, although manageable, size, to have her care- 
fully measured in every possible detail, and then to have her 
drawn through the water in some such way as shal] not dis- 
turb the water otherwise than by her own passage through 
it, as by warping a screw corvette with her screw lifted. - I 
wish to have the accurate measures of the statical strain on 
the tow-rope—if that be the motive power—and a complete 
history of the power ex ed both in getting up and main- 
taining a given y ter then wish to measure with accuracy 
the velocity and direction of the currents of water at every 
point in the neighbourhood in which it may appear useful to 
observe them. How this is to be done, isa matter on which 
I have some crude ideas—notions upon which I should not 
desire to recommend, action without: the advice and amend- 
ments of a select committee. 

Well, this done, I pro: to drive the vessel by her own 
screw, to take most cme oy indicator di and a full 
account of the work of the engine, ‘with a self-recording 
dynamometer attached to the collars of the screw 
shaft. The direction and velocity of the currents to be now 





again measured as before. 
If your committee should with my views, I should 
be disposed to suggest that the jation should memorialise 


the Government, stating their opinion as to the value of such 
experiments, and as to the proper mode of carrying them 
out. It is obvious that no private body can carry out such 
experiments except at a ruinous cost in chartering vessels, 
while a Government, maintaining a fleet in time of peace, 
shi; 


we must measure these currents, in quantity, in direction, and | warmed 





heat to a:roora. 

In a room warmed by an ordinary fireplace, the heat is 
obtained from the direct radiation into the room of the heat 
from the fire, and from. the reflected heat from 
the sides and-back of the grate. Nearly seven-cighths of the 


heat generated by the coal passesinto the smoke up the 
chimney, and carries with it. out of the room a large quantity 
of air, , in even moderate sized rooms, when the 
chimney is hi to as much as from 14,000 to 20,000 cubic 
feet in an hour. : 
This air must be. drawn ‘imta — sco mmcoten, 
arrangement su) ing the room 
with warmed.fresh air, cold. air: finds its wt od the room 
i ad doors, or wherever it 


on, oe in ee ee eee = the ond 
of the room furthest the fire is kept , the occupants 
are warmed one side only and are subjected to draughts, and, 
if there are two fire in the same room, one of which is 


not lighted, the airis. even frequently drawn down the vacant 
chimne 


y- 

It is essential to health that.the air of a room should be 
tenswed eae i Guten 
of close stoves in rooms, as in , or hot-water pipes, as 
contre with open Sreplces, are from the want of « 
sufficient supply of fresh air... Z 

The made by the Barrack and ital Im- 
pony Committee, presided over the Lord 

erbert, showed that for a room occupied by several persons 
to be even moderately ventilated, it was necessary that the 
—- of air renewed should amount to at least 1000 cubic 
eet per Spy how, ond ao oe rule that 
assuming ve cubic the 
sir ofthe oom should be completely renewed ike in an 
General Morin, the head of the Conservatoire des Arts 
et Metiers in Paris, who, more than any man, has made 
ventilation his study, had laid down. that the air of an 
cadinary siti | Some eee Se Reieees: Hee’ times int an 

our. 

The quantity. of air theoretically necessary must depend upon 
the number of occupants of & room, but the power of ‘the 
chimney as a agent is a fixed quantity, and the 
number of occupants vary; hence the size of the lace 
and chimney must be fixed with reference to the probable 
normal use of the room. 


The grate which is the subject of the t paper, was 
designed with the obj thagiacp. mc Sidemen objec- 
tions to the common and of providing such adequate 

tt ; : 





maintaining 

ps | not unfrequently be able to detail both suitabl ips 
and scientific officers for experimental objects, instead of 
wae handiy os . Ih hough 

n say that ave not t t r to 
forestall the odin of the Association by an a ah o 
my own. I should not have thought it becoming in me to 
make any suggestions of this sort to our Government, even 
~ ——- not myself wanted advice as to what exactly should 

one. 

Very few public or private bodies have been more liberal 
in the matter of experiment, and ially in the publica- 
tion of their apoiaty than the British Government, and 
especially the Admiralty. If I may be permitted to find a 
little fault where so much is * I would say that, as a 
nation, we have been a little too much afraid of incurring ex- 
pense for abstract results. Possibly our 
whom any Government would have to render account, is still 
more timid or sceptical on this score than our administrators. 
Yet it is clear—I think you would take it as an axiom rather 
than ask me to prove it—that the accurate settlement of 
mechanical principles must always be a paying i 
to a mechanical country. However this’ may be, it is not 
likely that a department which has behaved with such 
splendid liberality in all connected with nautical astronomy, 
ped be ensue assist us in finding out, to their own 


as well as the advan the actual data of propul- 
sion ro son ax Chey cul be i on your authority, that 
these data are useful and attainable. 


(To be continued.) 


VENTILATING FIREPLACES. 
Description of a Ventilating. Fireplace, with results 
that of rte F tee By Cartaty Dovenas 
Saar C.B,, F.B.8. . 26 
3 ons woe 0 Bag como in the use of 
fuel, and the Gomechiag impoleibes © is belng atttched 
to sanitary , have induved me. to give an ac- 
- for soldiers barrack 


count of E Suphety decigind rooms, 


which, whilst principally intended to ventilate the rooms 





Legislature, to | ¢ 


the bottom flange of which is bolted to the back of the grate. 
stoves-are.of three sizes :— ‘3 we 


The ° 
f¢| The has an opening for fire of 1 i 
was intended for series poutestinig Sot Bob 100 cabs 


itende to 12,000 cubic 
feet; it weighs about 8 cwt. 1 qr. 101b. The second, or 
medium sige, has an ng for firé 1 ft. 6 in. wide, and was 
intended for rooms.¢on' from 8600 to 840) cubic feet ; 
it weighs about 2 cwt. 8 qr. 51b. . The third, or smallest size, 
has an opening for fire 1 ft. 3 in. wide; and was intended for 
rooms containing 3600 cubic feet and under; it weighs about 


rn ; third of the bottom of the 3 
by means, whilst the draught is checked an the 
consumption: of reduced, a sufficient supply of air 
for consumption at the bottom to secure a cheerful is 


obtained. A clear space, half an inch deep, is formed 
een | u i to gee i. supply 
, Ww 





. care, almost perfect com- 
nd consequent utilisation of the heat, can 





* Paper read at the Norwich meeting of the . Bri 
a orwich meeting of the . British 








* of the sketches referred to will appear with 
the ion of the paper in our next number. rm 
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weekalitle oo important auf Undertaking’ & man 
have to!be dealt with, and numerous questions satiafeatoril 
_ solved, such for instance as the effect eg Foe im 
area of water, liable to the pollution i 
resenoéof many ships, would have upon the sanitary ccn- 
ai locality, and the best situati 


ition ofthe , andl ie beet ideation fencdeshe sith bea ly by forty-nine cross girders, the 
sclovabiarte tantiany considscelions vad ta Sagan Yad Bina cornet ; nen ee 


that most suited for the convenience of the commercial 
engineering difficulties of the cage. not appear to be 
well known 


from any:point of view insurmountable, but 
antipathyiof the Indian Government to 'é 
enterprise in India seems to be the great st 
posse it will probably only be when, 










the case. 
It inly was at one time hoped that one. ors 
com started a year or two before the recpn} commer. 







; the entrance of the 
‘the admission of vessels, 

inst india-rubber, bringing the height of entire end 
i The toon. consists of a 


vaides. 


points 

fed on a level with the 
‘ bag th framework formed by three longitudinal box girders extend- 
” © | ing its whole length, in ong to the outsides, and these 
transverse! 


AveusT 21, 1868,] ‘ENGI NEERI NG. | 





~ HYDRAULIC DIFT GRAVING DOCK FOR _ | ere arranged in three groups, each grou 


dey wboablogt dA degree centre 


SN fee veasau of presterdreaght. | ears 


is thus mac 
enabling it to be 
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toon, 30 ft. wide, lets down 
is then closed up water-tight 


into 
$ - i it val 
pe (besides many others of nearly equal importance. provided vi hb to provent the a xiuing at tua poioon by 


: Wats Whole issaiwotk im tiie 4d Pextictare will Weigh bout 
vate | 7000 tons, of which the pontoon alone takes 1500 tons. For 
27 pa gener of shipment os been found opener to 
” it the weight of each piece o structure, and the pon- 
mbay has come to a dead lock for want of the most ortli- Fs<on will have to be completed by riveting the parts together 


nary conveniences, that anything will be done by Govern-| oy, their arrival at Bombay. 
ment to meet the necessities of the og “of the ! sngines for working the hydraulic rams will consist of 
é ype two s of high-pressure horizontal i 
ms of | 0 , with a 2 ft. 6 in. stroke. 
es twenty-four pumps, having the same length of stroke, and 


it can be filled with 


linders, each 22 in. in 
engines will work 


ter. These engines will be 


f lifting the Bellerophon, on a suitable pontoon, 
h in less than an hour, the total weight of that ship 
mtoon being, together, equal to about 11,000.tons. 














the island, might have proyided for the négesssry, dock : 
accommédation for the ports,and in the case of@nerof these, é ss > 
at least, ision had been. made for including @iiph works in | 33 ¢,.: 

their ing. The mopetary crisis, however, for a tame } 4x4 

com put a stop to alljgueh works, and theirecovery-to| | _ 

aw state of trade,’ though i not: suffi- n 

ciently eomplete to enable us to hope for a speedy recom- 

mencement of operations with their former vi i 


rojects were under consideration for their ¢onstructio 


such as ought to be promoted by every means in | power. | brought under 
At that time it was a fact that the commodore’s flagship | A’ 
would, if she required docking, have .to choose between the y 
French docks, at Suez, and the private docks at Hong Kong. ; 


The fact also that at that time the vessels for the Indian Niagara re 


himself acquainted with the principles on which the various 
kinds of: floating docks were constructed and. worked. : The 
result of that officer’s investigations was the recommendation 
that a hydraulic lift graving dock, as invented’by, Mr. Edwin 
Clark, should be sent out mot only because of ‘its being 


class of floating dock would. have required, but also..on.ac- 
count of its economy in first cost and working expenses., A 


this country. In the meantime it has been ascertained that | mileage. of 
and Oriental Steam Navigation Company 


graving dock has yet, we believe, to be decided, but, an _¢ 
t is not, improbable, howeyer, should 


HH 14 ' a, Ww) 
fhe dock will be formed-of thi yo 

6 ft. 6im. in diameter, placedin el rows)0f 

apart from pee to caes ei columns being 
uidigtantly in row. ¢ lower of:,each column 

will be lat into the ground fgouch sdepth. s may. be neces 

sary inorder to secure a foundation, the -heig! 

the ) d to the be 4 columns DEIR 14 

dock tag: been designed with a view to itaibei 

whereithere is an extreme, ae of water . 

48 ft. Gan., and the columnsamill rise 38 ft. 6 ima sabe 

level., sé shown in the ying section, «the botto 

of each eolumn is filled in with concrete, to a hay t of ribo 













term 
be 13.470 miles of line 
terins of agreement with 








tanch of the 





lower extremity with the girders supporting: the) 


The upper portion of the cast-iron columns are) of. 1 ; 
and those in each.xow are connected .ab op ‘AY Farrs.—A different po 
se corrving = Sivaler, There is also # platform, ment north of the 
ft. wide, just above high water line, ‘istricts, the ‘M 





exce at its entrance end:} For the’ purpose ‘ot ‘enak ’ etedy ; ‘fits 
the pont to be canted fay Yasious irections,. thie to take effet 


Wit. 
‘sb 


1865 

at Elephanta and Bukher Island. The importance of such | Goy r Merrill, of Iowa; 
docks was fully recognised by the Government, who consi- | York ; Senator Corbett, of 
dered that they would be works of national importance, and | of Massachusetts. The fol 


Jantic and Padific Railws 
most direct route. 
age’ Railway foo) Cale 


the new dock recently comple’ pombe ae Eom y peg neal 
ceive the Indian transport ‘yesséls on an ency. ~ As the statement shows there are 1280 miles of 

The question as to the precise si of the hydraulic lin fo and 238 niles of yraetean, tee of agreement of 
ineer emf: Nagel rpm Sues veal S211f mall toe ond at of from six to ten 
favourable for the purpose, if. will be placed to. the north of Feria: of pees 2 to 


94 ft. 6 in. 


e, on Tuesday, August,4, 
Hon. 


jon 








of ye 


DE years 


transport service were in ¢ourse of being built rendered lings of Fee. pnd, 
. of 4 


vigour, Ax InrERNationaL ComMERCIAL ConvENTION.—A meet- 

The want of dry docks appears to be almost fg,! at | ing,Attended by over 200 delegates from various parts of the 

Bombay as that of wet , and so far backs, f age United States and the Canadian Dominion, Sage h at Portland, 

ion | in. 1 legates were 

anes! Brooks, of New 
lowin, ena inci bj 

ing were ™ subjects 

: sa The phan. eS of the 


Walker, 


ay from Halifax to Francisco, 


some decisive steps all the more necessary. Surveys were | seaports of New Eng] The t, on liberal 
accordingly smale af the Old Government Dockyard, with a | terms, of the regul on the Contin 5. Such 
view to ascertain whether they were capable of extension to | arrangements of lines of ocean steamers between San’ - 
such a as to enable them to acco largest 0 ‘ the Ocean, as shall 
ships in navy. Colonel Kennedy, the Secretary to the | secure between and Asia, a 

Government of Bombay, in the Public Works Dep ent, | the ¢ by ed lines of railway 
being about this time in England, he was ¢ to | and O¢ean steamers, on completion of the lines now built or 
examine the principal docks/in + Britain;and to make | m s between ¥ San Francisco. . The con- 


frame a commercial 

ding two great continental 

ilways, of the great central route ; 

le, of erection in a shorter space of: time than any other 5,0 luring co-operation in improving the navigation of 

marae A special. report 

dock of this desorption was sccordingly ordsred. by the | Blectrip sphs Bit ae jet we hich inaioies, 
of State, and it is mow in course of od in | among other ints : jars, a statemen i 

thie ete. im Secined das | i pr umes. ment with the ioleptaph 


in connexion with the 


appeared, which includes, 


which the agreements 


e of wires on such railways. 


of line and 1556 of wire with | ° 
Of. yeure—making 


a BA BATES mir, de saris 
m of these agreements beiti ‘9623 years per mile of 
‘ahd 253 years per mile of wire. 
ws Tzon Mountain 1n West Vinoin1a.—The Pittsburg 
agetie says: “ We are informed by Hon. D. D. T. Farrens- 
orth, State senator from Upshur county, West Virgini 

hat an, iron mountain exists in the upper portion of that 
of greater extent and purity than any other known 
L iron in the world, not ex 


12 ft. e the ground level; on this is of Missouri; and that 
timbertd, receive the lates of: 

Each contains two 

rains, a stroke 33 ft. 6im, in 


ting the famous iron 
this vast body of iron 


a vein of bituminous coal, measuring on the face, 
‘the Buchanan river cuts through, 26 ft. in thickness. 
déélares this ore to be so pure that a blacksmith took a 
id forged a horseshoe from it, , This deposit is up the 
be reached 


la river, and can 









city by a railway not exceeding 150 ‘miles in 


to prevail in 
cheat 
“Hien Re rs 


St. 


PE tn =f ag 
t.— been 
the’ Justices Caleutta about the drainage scheme. 
experimental area, or section, which, with some other works 
available for the drainage of the northern portion of the 
town, has cost half a million, is said to have been tried, 
though some people doubt it. At a recent meeting the 
chairman moved that the works over the northern portion be 
 epeandbacsny pepe wa Jeri - ee ee 
money nor the means of borrowing it. They have almost 
fot to the end of their credit, and hope to induce the Govern- 
ment to find the money. The natives in two days gota 


incur an expenditure of probably an equal sum to that 
already spent in an inconclusive experiment. Many le 
are of opmion that the scheme cannot possibly su 3; but 
still the resolution was passed to on in the dark, and 
involve the Government in an ex iture of many lakhs of 


rupees. 

Very satisfactory accounts have recently been received of 
Captain Sladen, and the result of his investigation of the 
Bhano route between India and China. On May 10 Captain 
Sladen and’ his party were in the Kakhyen hills; he had 
received deputations from all the chiefs in the Shan States 
announcing their approval of the 's advance, and the 
intention to escort them in triumph as far as Momein. The 
Panthays received the mission with open arms, the Shan 
deputies begged its leader to remain in their country, and 
to put an end to strife and s' ion in trade, which has de- 
vasted all their chief towns. They offer the temptation of 
100,000 mules to carry the goods, which may come up from 
Rangoon vid Bhamo ; they will enter into any agreement 
we relating to fixed transit duties and hire of carriage. 
The expedition started from Momeine on May 11, and ex- 
pected to return to Bhamo at the end of July. 

During the monthof June, and up to July 10 last, no less than 
nine vessels grounded in the Hooghly, although the weather 
has not been much more tempestuous than it usually is in 
the beginning of the rains. A question is raised whether 
this is ‘Ses to the inefficiency of the present pilot service, or to 
the silting up of the river. 

North-Western Provinces and Punjab—The old Cabul 
gate of the City of Delhi has recently been removed. The 
wall has been opened at that point to permit a new street to 
run straight to the Kurnal road. This new road will be the 
chief thoroughfare to the railway station. Except for police 
purposes ian cities should have no walls, and the walls 
should be so thin and low as to be useless for military pur- 
poses. of Lahore are now a model in this respect. 

A late number of the Journal de Moscow contains General 

’s address to the Turkistanee nobles, which has 
been translated into the vernacular, and widely circulated. 
The Governor-General dwells on the new power of self- 
ig a sm conferred on the people, and shows them how 

the future of the administration depends upon the care 
which they themselves exercise in selecting officials. Plans 
haye been made for connecting Orenburg with Samara by a 
line of railway, part of the capital for which has been already 
raised in St, Petersburg. 

The announcement has been made that coal of prime 
quality has been found to exist among the “ Krasnovodsk” 
range in the neighbourhood of the Caspian. The influence 
of this upon the future of Russia in Central Asia and on the 
prospects of the projected railways is obvious, while there is 
no coal in or near the Punjab. 

Madras.—tThe subject of the recent destruction of a por- 
tion of the Madras pier is still a constant topic of conversa- 
‘tion, and all sorts of schemes for docks, harbours, and break- 
waters have been brought forward as alternatives in case of 
the occurrence of a similar catastrophe. It is.not, however, 
generally ayy that anything will arise out of all these 

rojectss but the opinion is general that Government ought 
b o something to make the inhospitable shore at Madras 
more attractive; for till a mastery is somehow or other ob- 
tained over the surf, it can never be expected that Madras 
will rank high as a commercial port. It is understood that 
an engineer has been sent from England to repair the pier, 
and w. this is done no doubt people will become quiet 
again, and nothing more will be done until the pier —— 
been rendered om tay and Government has again been called 
upon for more money, when, perhaps, the Government may 
consider that in the cause of economy it would be as well to 
provide sonfe more permanent accommodation for the trade 


f the port. ; 

Beig—Dr. Hewlett, who has been reappointed health 
officer of Bombay, is very highly spoken of for the improve- 
tents which he has effected in the conservancy of the island. 
Captain Tulloch, of the Royal (Madras) Engineers, has 
lately arrived in Bombay with the view of reccmmending a 
feasible scheme of drainage, and under which the sewage will 
be utilised on the Flats. Captain Tulloch has lately been in 
Europe studying all the principal drainage schemes now in 
successful operation. 


Epiysuren Parosopuicat Ingrirvtion.—Mr. Bowie, 
secretary of this institution, has received the following letter 
from Mr. Carlyle, accepting the office of President, to which 
he was elected on the 29th ult.: “The Hill, Dumfries, Aug. 
10, 1868. Dear Sir,—Your agreeable announcement has 
come round to me here. It isindisputable. I could not have 
been chosen to the presidency of your distinguished institu- 
tion in a way more to my mind, or on terms less onerous. 
Of course, I accept'the honour, and interd to wear it so long 
as I am permi - . « I reckon it a spontaneous, 
tuitous, and honest mark of respect, and value it as I 








should do few others. With on good wish for the institu- 
tion I have. become -honorary of; and* i 





: that I 
win fare:notbing but wishes to give i, 1 iy te Sek 
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MR. EDWIN CLARK, ENGINEER. 
(For Description, see preceding Page.) 
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HYDRAULIC LIFT GRAVING DOCK FOR BOMBAY. 
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BRIDGE OVER THE RIVER PARAHYBA; DOM PEDRO IL. RAILWAY, BRAZIL. 
MAJOR ANDREW ELLISON, ENGINEER. 
(For Description, see the following Page.) 
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RECENT PATENTS. 

Tue following specifications of completed patents 
are all dated within the year 1867; and that year 
should be given in ordering them, at the annexed 
— from the Great Seal Patent Office, Chancery- 

e. 


an 

(No. 8122, 8d.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of John Benjamin 
Root, of New York, a form of water tube boiler, con- 
sisting of inclined tubes placed one above the other, 
each plate being connected at its ends to the pipes 
above and below it by means of return pipes or 
“bands.” The patent also includes various other 
details of construction. 

(No. 3123, 6d.) Alfred Vincent Newton, of 66, 
Chancery-lane, patents, as the agent of Edward Wad- 
hams, of Yorkville, U.S., a form of roller or antifriction 
bearing, applicable to the axles of road vehicles. This 
bearing consists of a series of rollers, the axes of which 
are carried by a pair of rings which encircle the 
journal, the rollers Salta thus contained between the 
journal and the box in the wheel boss. Rollers 
similarly arranged were applied to the axle journals of 
railway vehicles many years ago. 

(No. 3126, ls. 4d.) Robert Leake and Joseph 
Beckett, of the Strangeways Engraving Works, Man- 
chester, patent machinery for polishing the cylinders 
used in calico printing. This machinery could not be 
briefly described without reference to drawings. 

(No. 3127, 4d.) Eustace Carey Prentice, of Stow- 
market, patents rendering gun-cotton cartridges or 
charges more or less waterproof, and at the same time 
retarding the explosive power of the material, by im- 
pregnating the gun-cotton with a solution of either 
india-rubber, gutta-percha, or balata, diluted with 
their own solvents, or with light spirits, such as 
benzole or paraffine spirit. The patent also includes 
drying the cartridges so treated in a closed chamber, 
paertded with arrangements for collecting the spirits 
evaporated. Another part of the patent refers to 
making the cartridges of varying density throughout 
their length, and another to decreasing the surface of 
that end of the cartridge which is first ignited. 

(No. 3131, 10d.) Robert Newton, of Lower 
Providence Mill, near Keighley, patents apparatus for 
feeding fuel to steam boilers. In this apparatus the 
coal is placed in a hopper, at the lower end of which 
are toothed rollers, which crush it and deliver it to a 
“distributor,” this distributor being a ribbed disc 
which revolves horizontally, and throws the fuel into 
the furnace by centrifugal force. This distributor has 
a bell-shaped boss on its upper side, this boss throwing 
the fuel towards the circumference of the disc. 

(No. 8138, 10d.) Charles Louis Hett, of Bolton, 
patents a form of governor for steam engines. In 
this governor the rods on which the balls are placed 
are connected to their upper ends to a stud working 
in a slot in the vertical shaft, the sliding bush by which 
the throttle valve is actuated being also coupled to 
this stud. The links jointed to the suspension rods 
are also jointed to a crosshead fixed on the vertical 
shaft, the arrangement being such that the path 
of the balls as they expand or contract is approxi- 
mately a parabolic curve. The brass bush to which 
the upper ends of the suspension rods are coupled is 
also in some cases made to form an air cylinder, in 
which the end of the vertical spindle works, forcing 
the air out of, or drawing it into, the cylinder 
through a small hole as the balls rise or fall. The 
object of this arrangement is to keep the balls from 
moving too suddeuly. 

(No. 3139, 8d.) Thomas Rothwell Bardsley and 
William Blackshaw, of Manchester, patent an arrange- 
ment of smoke consuming apparatus. According to 
this plan, as applied to a Cornish boiler, the air 
is admitted behind the bridge through a pipe which 
extends through the flues, the quantity so admitted 
being regulated by a self-acting damper. 

(No. 3140, 8d.) Thomas James Baker, of Farndon, 
near Newark, patents various arrangements connected 
with the manufacture of flour from wheat or other 
grain. These arrangements are intended chiefly for 
extracting the air and moisture from the meal, and 
a description of these would occupy more space than 
we can devote to them here. 1 

(No. 3143, 8d.) Charles Herbert Bright, of Victoria- 
street, Westminster, patents forming a tramway 0 
flat bars or rails, these bars being placed so that their 
surfaces slant downwards from the centre line of the 
tramway towards the outside. The wheels of the car- 

iages which are to run on the tramway are to have 
their-tyres-bevelled, to suit the angle of the rails. We 
fear that the effect of this arrangement would be that 
the carriagéS would spend more time off the rails than 
on them. 





(No. 3148, 10d.) John Frederick Brinjes, of Field- 
gate-street, Whitechapel, patents arrangements of 
apparatus for distilling, heating, evaporating, and cool- 
ing liquids, which it would require the aid of drawings 
to deseribe. 








THE DOM PEDRO II. RAILWAY. 


We have several times referred in recent numbers of Ey- 
GINEERING to ae works connected with the Dom Pedro 
IL. Railway, of Brazil, and especially to a temporary portion 
of the line which was constructed p how the serro or one 
tain chain between Rio Janeiro and the river Parahyba. 
Eventually the permanent line was carried a = 
chain by a tunnel 1} miles long approached ong 
gradients of 1 in 55, wa for three ‘oe while dees wake 
were being executed the traffic was catried on regularly 
over the temporary line we have mentioned. This line in- 
cluded in some places gradients of 296 ft. per mile, or rather 
steeper than 1 in 18 combined with curves 230 ft. radius, and 
there were long gradients of 1 in 19, and numerous curves of 
from 250 ft. to 400 ft. radius. The gauge of the line was 5 ft. 
8in. Some months ago (vide 467 of our last volume), 
we gave an engraving showing one of the eight-coupled 
engines used, traversing a timber viaduct which occurs on 
one of the sharpest curves and most severe gradients, and we 
this week, in order to convey a clearer idea of the nature of 
this remarkable line, engrave a plan and section of it on the 
preceding page. 

As we have stated on previous occasions, this line was 
worked by two classes of engines, the one class having six- 
coupled wheels with a two-wheeled Bissel bogie in front, and 
the others being eight-coupled engines, and being fitted with 
Balwin’s arrangement for enabling the two front pairs of 
wheels to shift slightly laterally. The load taken by these 





latter engines was 80 tons, exclusive of their own weight, 
and their principal dimensions were as follows: : 
. in. 
Diameter of cylinders | BA 
Stroke... ese ove ove ove ow 1 
Diameter of wheels ... eee eee wn 8 4A 
Total wheel base... ose ose oo 1 G 
Distance between centres of driving and 6 8 
trailing wheels ... ove eee 
Weight of engines (roadworthy) ... ++» 284 tons. 


The engines were designed and constructed by Messrs. 
Balwin and Co., of Philadelphia, and they were guaranteed 
to take the above-mentioned load of 80 tons over the tem- 
porary line at a speed of 8 miles per hour. In actual work- 
ing, however, the speed seldom exceeded four miles per hour 
at the steeper parts ; and if at this slow speed we take the 
frictional resistances (exclusive of those due to the curvature 
of the line) to be as low as 161b. per ton for the engine, and 
7 Ib. per ton for the vehicles drawn, the tractive power re- 

_ on the gradients of 1 in 19 may be estimated as 
follows : 





Ibs. 
Frictional resistance of engine 28x16 = 456 
” ” train 80 x 7 = 560 
Gravity of engine = 2x0 = 3360 
» train = 80 x2240 — guso 

19 
Total eee 13,808 


The diameter of the coupled wheels being 43in., and 
diameter and stroke of the cylinders being 19 in. and 22 in. 
respectively, the average effective pressure of steam on the 
pistons requisite to produce the above tractive force would be 
13,808 x 43 

19? x 22 
be maintained. On the ay Pigeons the resistances 
would of course be greater above estimated, and 
would in all probability render a tractive force of over 
15,000 lb. necessary. is force, however, could be well de- 
veloped by such engines and, practically, the latter were 
found to do their work |well. Even if the tractive power 
was 15,000 lb. it would amount to less than one-fourth the 
load upon the coupled wheels, and it was found that the ad- 
hesion was amply sufficient—sand being of course used in wet 
weather. It was found that the resistances were diminished 
by allowing a small stream of water to flow from the engine 
tanks on to the rails in the rear of the engine wheels, so that 
the vehicles drawn passed over wet rails. The same plan 
has been adopted with on the Santiago and Val- 
paraiso railway and other lines. Altogether the working of 
the temporary road of the Dom Pedro Railway is interesting 
as showing what can be actually done by ordinary locomo- 
tives on lines having sharp curves and steep gradients. 

Figs. 1 and 2 on the preceding page represent a brid 
erected by Major Andrew Ellison, ‘the codienstphiat of the 
line, over the river Parahyba. This bridge is 105 ft. 3in. 
span with a rise of 10 ft. 5 in., and the arched rib and 
oe are ee of Barlow rails placed to- 
gether in pairs and rivetted through their The 
arched ribs consist of three such pairs of sails’ and the 
top chord of two pairs. The struts connecting the top chord 
with the arch are flat bars stiffened with angle iron, and the 


=74.7 or, say, 75 Ib., a pressure that could easily 





f | general construction is in fact the same as that of the bridge 


over the river Pirahy, also erected by Major Ellison, which 
we illustrated on 





RAILWAY RESISTANCES. 
To tHe Epiror or EnGivggerine. 
Srz,—The inferences to be drawn from the important ex- 
perimental trips on the Erie Railway, the particulars of 
which oe have recently recorded in ENGINEERING, may, I 
think, be stated very instructively, as follows: 


x Ist. Data. 

team pressure nn ue ewe «Ss 1 I. 

Cylinder ... «+» «+» 17in, diameter, 2ft. stroke. 
Driving wheels... ase aes 5 ft. diameter. 
Total weight of locomotive...  ... 80 tons (nearly) 


Weight for adherence... «+» 17,87 tons. 
Total weight moved +» eve 1672 tons. 


Gradient (rising) ... 9 .. 9 se 


Speed (average)... ese eee 5 miles per, hour. 
fsa lubricated with oil contained in oil-tight boxes. 

100 bogie wagons, all equally loaded. 

2nd. Calculation of Resistances. 

The resistance of the locomotive as a vehicle, according tothe 
experiments of MM. Vuillemin, Guébhard, and Di 
may be taken as .0052 of its weight in tons, i.¢., 0.156 tons. 
The resistance of the wagons of the train, caleulated by the 
formula of these engineers, viz.: 

r=[.00165-+-0.00008 v] L, 
in which r=the resistance in tons, and v the speed in miles 
per hour, and L the total weight of the train. When »=6 
miles, and L=1572, r=3.161 tons. 

The resistance arising from a curve of 87 chains, is, accord- 
ing to the same high authorities, about 5 per cent. additional 
to these frictional resistances, i.e., 5 per cent. of 3.317 tons= 
0.165 tons. 

Thus we have the total frictional resistances=3.482 tons. 

. 1 7 

Gravity on a =1.797 ,, 

Total resistance ae ow b6278xg 
or, 11,824 Ib. 

The frictional resistance alone amounts to 4.9 Ib. per ton. 

The total traction effort of 11.824 Ib. is equivalent to nearly 
79 per cent. of the pressure of the steam in the boiler (130 Ib.) 
given out at the periphery of the driving wheels. 

So far all is consistent with everyday experignee. 

But a tractive effort of 5.279 tons, and a weight for adher- 
- of 17.87 tons, indicates a co-efficient of adherence of 


398° Tbisis anew experience. The highest co-efficients 


found during the three years’ experiments of the French en- 
gineers already named, and recorded in their “ Memoire,” are, 


April, 1867, dry weather... Ris oes 


i 
I-ale 


March, 1867, rain—mist, ther. 57° oe 
If we refer to the direct experiments on friction of M. 
Morin (see Rankine, Rules and Tables, p. 240), we find that 


the friction of metals on metals are, wet and clean= 333. 


_ The weather during the experiment now in question is not 
—. . 
y sanding the rails freely with clean sand, a hi 

co-efficient still would be obtlosd. , — 

That the low frictional resistance of the train 
chiefly on the use of continuous lubrication from oil-tight 
boxes, and also from the bogie-framed wheels to a small 
extent in this case, I have no Soubt. The substitution of oil 
for grease makes a difference of 22 per cent. at least in the 
ri ic wie for such curves as & chai a 
in favour of bogies a rs to be about 23 per cent. ee 
Rankine, Rules and ables, p- 243. ™ gin 

I am, Sir, yours faithfully, 
Geneva, August 14, 1868. L. G. 


HALVED PULLEYS. 
To THe Eprror or ENGINEERING. 
Srr,—Amongst your last week’s “ Recent Patents” I see an 
abstract of a patent of Messrs. W. Hall, John Wren, and. J. 
Brandon, for casting toothed wheels, which have to be placed 
on their shafts in halves in such a manner that they may be 
split, the fractured portions when in place and bolted 
ee forming a aa joint without the use of any sort of 
“ way, L ~ag ow in the shop where I served my time, 
every pulley made in halves was split as deeatibed. The 
means whereby this was done were certainly slightly different 
from, and I venture to say, somewhat superior to, the plan 
mentioned in the patent in question. moulding the 
pulley, two iron strips were inserted so as to partially sepa- 
rate the pulley ; these strips, of course, did not adhere to the 
molten iron, and so could be easily knocked out of the cast- 
, lea’ two long narrow slots, the halves of the 
ing, leaving 
besag -cmly "bop® tognther by (he: mated at sie: abe 
rtion of the boss. These places were easily fractured after 
= as, by simply forcing the mandril further 
in b ; 
Whilst I was in the shop, many hundreds of pulleys were 
ores See although I do not recollect the plan being 4 
plied to tooth wheels, I should scarcely think such appli 
could be legally patented. ; 
I am, Sir, yours —: 
W. H. Norrucorr. 
To THE Eprror or ENGINEERING. 


Sre,—I see in Enernzrrine of August 7th an account 
a ie moking wheels in ay 2ee eee 
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THE ST. LOUIS BRIDGE. 
(Continued from page 158.) 

* Method of Sinking the Piers.—A number of designs and 
estimates were made by me to determine the oe 
economical, and reliable method of constructing parts of 
the channel piers below low-water mark. These designs and 
estimates fncluded the use of cast-iron cylinders, of diameters 

ing in the different plans from 3 to 16 ft., which were to 
be sunk to the rock and Filed with concrete. The danger of 
scour, and the difficulty of binding these cylinders together 
beneath the surface of the sand, so as to ensure stability 
under the strains produced by the thrust of the arches, in- 
duced me to increase their diameters in subsequent designs, 
until they became so t that wroughtiron was substituted, 
and finally two cylinders, each of a diameter equal to the 
width of the pier, were tried with smaller ones about them, 
to complete the entire dimensions of the foundation. The 
same difficulty of binding these together in a manner to 
insure safety to the superincumbent masonry, in the event of 
deep scour, as well as to give promise of any great durability, 


rem ; 

Cast-iron cylinders may be used with great advantage, 
forming subaqueous foundations in situations where there is 
no scour ; but the dangers to be guarded against in this loca- 
tion would render them, I think, less reliable and more ex- 
pensive than other methods. 

My experience of the effects of fresh water upon wrought 
and cast iron, submerged for many years in the Mississippi, 
assures ‘me that the latter cambe relied upon as almost in- 
destructible; but that wrought iron will oxidise or rust out 
so rapidly that in twenty years the strength of a bolt 1} in. 
in diameter would probably be reduced one half. To bind 
these cylinders together, beneath the sand, would greatly in- 
crease the cost of adopting them, and to use wrought iron to 
secure them above the sand would fail to insure durability. 
To undertake to do it with cast iron would be more expen- 
sive, and the slightest unequal settlement of the different 
ones composing the mass would be likely to fracture a mate- 
rial so brittle. To sink these cylinders, either by the pneu- 
matic process or by any of the methods known, to the requi- 
site depth, would be exceedingly expensive. The great 
quantity of iron required in them, and the fact’ that they 
must be filled with masonry, would render a fuundation of 
the necessary dimensions, if com of them, much more 
expensive than if made of stone alone. 

ving arrived at this point in the solution of the most im- 
portant problem connected with: the design and erection of 
your bridge, I determined to construct the base of the pier 
entirely of solid masonry, within a watertight floating coffer- 
dam, whose sides should be extended above water, from time 
to time, as it sunk deeper and deeper, with its inereasing 
burden of stone and cement. 

Piers of smaller dimensions have been constructed in a 
similar manner, and placed = foundations favourable to 
their permanent reception. hen sand or mud has been 
inte , and its removal rendered necessary, the sides of 
the floating vessel have been extended downward below its 
bottom, to form a chamber or kind of diving-bell beneath the 
masonry. Through the masonry, tubes were provided by 
which workmen and materials could descend into the cham- 
ber, and through these tubes air was forced to expel the 
water from the chamber, and enable the workmen to remove 
the sand or mud beneath the pier. These tubes required to 
have two or more air-locks or valves in them, that were closed 
behind the workmen or materials in their pommees to prevent 
the eseapement of the compressed air in the chamber. This, 
ofcourse, retarded the rapid progress of the work. To facilir 
tate the excavation of the it, an extra tube was intro- 
duced in the middle of the pier and extended to the level of 
the bottom of the air chamber. The water stood within this 
tube at the level of the surface of the river, and t hit 
an endless chain, carrying scoops or exeavators, was te 
rotate around a pulley at the bottom of the tube, and another 


and without passing the deposit up through the air-locks. 
The workmen in the chamber were ‘enabled to shovel it to 
the bottom of the tube, where it was taken by the excavator, 


and di in vessels above. 
The ual descent of the pier was by screws, 
supported upon false works, erected around over the site 


of ns As the sand was removed below, the pier was 
allowed to settle by slackening the screws, as it was only par- 
tially water borne. When it J eprom ope 
able depth of sand, the friction of the latter upon the sides of 
the pier held it to such a degree as to take all the strain off 
the screws; and when it moved downwards, it was sometimes 
so suddenly that the supports were strained severely; 


for this bridge must be put in position, beeause of the 
of summer and the ice of bog pte. saptercmy Ad 
renders - pneumatic process j 
poor apap epee d cempeaheer A wee yor h pse:d 9g 
For the safety of the workmen beneath the pier, it is abso- 
lutely necessary to regulate its sap screws or similar 
means, and to do this with piers of magnitude would 
nthe oral at thé canal sinking 
removal of the accom} inking an 
ipti hoped camon ov curd of late iron through 
it to'the rock. This caisson be- open at to anh 
will be strongly braced on, the ini with hee 
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moved, the rock levelled off with, concrete, the floating coffer- 
dam placed in ition within the caisson, and the pier so far 
built up in the as to sink it down to’ the concrete bed 


ag ee for it. 

bottom of thé cofférdam will be formed of squared tim- 
bet enemas caulked, and will be about 2ft. in thickness. 
Its sides also be of timber, and so constructed as to 
admit of oe fpeeny = oe neg the bottom when the latter 
has reached the bed to receive it. The interior of the 
cofferdam will be larger than the pier, and the latter will be 
constructed with certain cavities in it to be filled with 
masonry after the pier reaches the bottom, so that the weight 
of the pier will bear such a the displacement of 
water as to ensure the a of the masonry being kept but 
little below the surface of the rivet while the pier is being 
built within it. This will enable the sides of the vessel to be 
thoroughly braced against the pier, so as to resist the pres- 
sure of the water. A 

It is known that timber is indestructible when completely 
submerged in fresh water. Piles in the Rhine by the 
Romans, nearly 2000 years ago, have been found to be 
entirely sound when removed within the present century. 
There are many other similar instances on record establishing 
the fact of its durability, whilst the soundness of the timber 
found in the bogs of Ireland and elsewhere indicates that it is 
unlimited by time. 

When the bed rock has been prepared to receive the pier, 
the cofferdam will be floated within the caisson, and wi 
guided by the latter as it descends with its load. It will be 
understood that the pier is completely water-borne by the 
cofferdam until the quantity of-masonry in it has become so 

t as to cause the dam to touch the bed on which its 
ttom, with the pier, is to rest permanently. When the 
my has been completed above water, the dam is permitted to 

, and its sides will then be disen, from the bottom 
and removed, to be used in putting down the next jer. The 
caisson for the smaller pier can be withdrawn and used for 
the other one, and the larger one ee be saved also. 

‘As before stated, the floating coffe: is not an untried 
experiment, but has been frequently used to place piers in 
position where the bed-rock or other substratum was favour- 
able for their reception. The caisson has also been frequently 
used to exclude the sand or mud, and enable that within it 
to be removed sufficiently to facilitate the driving of piles to 
a greater depth and in firmer soil than would be ot i 
practicable. 

The estimates made for the cost of this work prove that it 
will be much less expensive than any. other method yet de- 
vised; while the superiority of the foundations thus made 
will be beyond all question. .. 

Plan of Structure—The bridge will have three spans, 
each formed with four ribbed arches made of cast steel. The 
centre span will be 516 ft. and the side ones 497 ft. each, in 
the clear. The rise of the centre one will be one-tenth of the 
span; that of the side-ones 47 ft. 10 in. each. 

The four arches forming each of these spans will each con- 
sist of an upper and lower curved member or rib, extending 
from pier to pier. Each of these members will consist of two 
parallel steel tubes, 9 in. in exterior diameter, placed side by 
side. The upper and lower members will be 8 ft. apart, mea- 
sured from the centre of the upper to the centre of the lower 
tubes. At regular intervals of about 9ft., these members 
will be braced from each other by a vertical system of cast 
steel bracing on each side of them. These braces w 
secured at each end to cast-steel plates, formed something 
like the voussoirs of a stone arch, and against which’ the 
tubes will be abutted and secured every 9 ft: throughout the 
arches. A horizontal system of bracing will extend ‘from 
pier to pier between the four;upper curved members, and a 
similar system between the four lower ones, for the purpose of 
securing the four arches in their relative distances Sun each 
other, and to sustain them-against lateral pressure. 

The two centre arches of each span will be 13 ft. 9} in. 
apart from centre to centre, and will have, in addition to the 
upper and lower horizontal bracing just described, a system 
ot diagonal bracing, ing the upper member of one arch 
to the lower one of the other arch, and the two other members 
in like manner. The outside arches are each 15 ft. 14 in. from 
the middle ones, and. are joined to the latter by three systems 
of bracing similar to ‘those described as between the two 
centre arc: These systems, however, on the outside of the 
middle arches, extend only from the piers to the under side 
of the railways, the latter being carried between the two 
outer and the two inner arches near their crowns. The out- 
side arches being supported in this interval against. lateral 
movement, by rigid connexions from both the upper and 
lower roadways. 

The roadways are formed by transverse iron beams, 12 in, 
in depth, supported by iron struts of cruciform section resting 
on the arches at the points, where the vertical bracing of the 
latter is secured. + portion of the railways which passes 
below the crown of the arches is suspended from them: 
Between the iron beams. forming the roadways, four paralle] 
systems of longitudinal wooden members are introduced, ex; 
tending from pier to picts and serving to maintain the iro 
beams in position: T wooden members are each abou 
9 ft. long, and their ends rest upon the flanges of the 
and are there secured from moving. On these the wooden 
beams for the carriage-way rest in. one roadway, and the 
cross-ties for the railways in the other. -From opposite 
ends’ of the iron beams‘a double system of diagonal horizontal 
ron bracing serves to bind the whole together, and gives 
additional support,against wind pressure. 





The roadway is 34 ft. wide between thé footwalks, 
Phe latter are each 8 f. wide, making the bridge 50ft- wide 
between the railings. 


The railwa: below the carriage-way will each be 
19 ft, Gin, ia-the ciear and 18ft. high, and will extend 
through arched openings of equal size the abutments and 
«The railways will ‘be carried over the w! on each side 
of the river on five stone arches, each 26 ft. wide, and will be 
enclosed throughout this distance by a cut stone arcade of 





twenty arches supporting the upper roadway. After passi 

over stone arches, the rhea Be didbied through 
the blocks between the wharf and Third-street on brick arches 
into the tunnel et Third-street end Washington-avenue. 
Over the intervening streets they will be carried on wrought- 


iron trusses. 

On the Illinois shore the railways will curve off to the 
north and south immediately after crossing the last one of 
the stone arches, and with a destenitin sale of one foot in 
one hundred, extending about 3000ft., and supported on 
trestle work of the way, they will reach the grade of the 
icine Ee paw tec inven 

The carriage wi in to with a oO 
5 ft. in 100 ft., at the eastern ae of the bridge, immediatel 
after the railway tracks curve away from the latter, and will 
conform at Third-street, in East St. Louis, to the grade of 
that street. On the Missouri side the carriage way will be 
continued over the railway tracks from the bridge to Third- 
street on a level grade. 

_ Masonry.—The greater part of the stone for the bridge 
will be taken from the Gratton quarries, on the Mississippi, 
in Illinois, about 40 miles above St. Louis. This‘stone is a 

ian limestone, of fine firm texture, yellowish in colour, 
and is found in regular strata, varying from on to three feet 
in thickness. From severe chemical tests, and the proofs of 
its durability given in many of the large buildings in this 
city constructed with it, it is believed to be well suited for 





be | the intended purpose. It will not, however, be used. on the 


exterior of the work above water. From 2 ft. below low- 
water mark to 2ft. above high-water mark, the exterior of 
the piers, including those on the wharfs as well as the abut- 
ments, will be of the best quality of granite. This. will be 
laid in courses not less than 30in. thick, with an arris cut 
around each block to indicate the joints of the work, while 
the remainder of the block will retain the quarry or rough 
face upon it. Above the granite, the exterior will be entirely 
of cut sandstone. A te course, 8 ft. in thickness, will be 
laid through the channel piers, and in the abutments, to 
receive the skew-backs or heavy cast-iron plates, against 
which the ends of the arches will rest. 

Strength of the Bridge.—The arches have been designed 
with sufficient noone to sustain the greatest number of 
people that can stand together upon the carriage-way and 
footpaths from end to end of the bridge, and at the 
same time have each railway: track below covered from end to 
end with locomotives. With this enormous load the strength 
of the arches will be taxed to the extent of less than one-sixth 
of the ultimate strength of the steel of which they will be 
constructed. The piers and abutments have been designed 
with a view to sustain either span when thus loaded, even if 
the others were entirely, unloaded, and to sustain either span 
entire if from any cause the adjoining ones should be de- 
stroyed. The arches have also been designed to. resist the 
effects of any portion of the span being loaded, as above 
stated, with any other portion of the same.span entirely un- 


— 


It will be seen, therefore, that the bridge has been designed 
to sustain a greater load than will ever be placed upon it. 
No occasion can possibly occur requiring it to be densely 
packed with human beings on the upper roadway, and at the 
same time have its railways covered with locomotives-below. 
Yet the ultimate strength of the materials of which it will be 
com: is such that the three arches are capable of sus- 


be | taining 28,972 tons, before they would give way under it. 


The superabundant strength of the piers to resist the 
effects of ice, and the ability of the superstructure to with- 
stand the most violent tornadoes, is clearly demonstrated, in 
the appendix to this report. 

It has been asserted by some of your opposers that, the 
pressure of such long arches upon the abutments would be 
so great that the stone would crush under the effect of it. 
The ridiculous absurdity of this statement is exposed by the 
fact, that one bloek of ordi limestone, 6 ft. square, re- 
quires a greater load to crush it than the heaviest burden 
that can ibly be imposed upon all three of the arches of 
your bridge with the entire weight of the three spans them- 
selves added to it. The weight of the three spans, and the 
maximum load they are to bear is seven and. two- 
tenths tons per lineal foot, or 10,865 tons. . The 6 ft. cube of 
limestone will require 5000 Ib. per square inch, or 12,960 tons 
to crush it. 1 have already stated that the thrust of the piers 
would be taken upon granite courses 8ft. thick. Granite 
being more than twice as strong as limestone, the absurdity 
of this notion is still more apparent. As the thrust of each 
end of each arch will be received on a surface of granite equal 
to 24 square feet, and as each span has four arches, it follows 
that the thrust of the three spans is taken on a surface of 
576 square feet of granite. This would require, at 10,000 Ib. 
to the square inch, 414,720 tons tocrush it, proving that of 
all the ridiculous assertions advanced this is the most extra- 
vagant. It could only be excelled by the fear that the 
tremendous thrust of these 500 ft. arches will prove so great 
as to force the banks of the stream. asunder, and let the 
fabric into the abyss through which the mighty river would 

Effects of Temperature —By making the longitudinal 
members of the roadways of wood we avoid the expansion 
and contraction of those long level platforms between the 
piers, and leave then: to be effected cay by the action on the 


The longest of the.arches will.rise at the centre a little less 
than Sin. by the expansion of the steel when under the 
: extreme of heat, and with the most intense cold it 
will fall as much below the point at which it will be main- 
of na eee a0, dere belg, sro Jo, 140, fsgrose 
of ww zero to 
above (Fahr.), -In the appendix it will be seen that in de- 
termining the size of the several t 
duly considered the strains res king from this, change of 
form. The severest strain produced by temperature occurs 
at the abutments, and does not amount to over 4 tons per 


square inch. i ; 
The effect on the’ roadways is simply to raise and lower 
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form in that bridge, and none can be apprehended from it i 
yours, where it be so much less. 

There is no truss combined with the arch in the method 
adopted. The roadways being simply carried on vertical 
supports by the arches, form no part of a truss system. The 
arches are the sole supporting members of the structure, and 
by the vertical bracing between their upper and lower parts, 
are made amply rigid to sustain their burdens without the 
use of a truss in combination with them. 

I am thus particular in stating this fact, as one of the mis- 
apprehensions existing in to the plan adopted by you 
is, that it is a combination of the arch and truss. The well- 
known difficulties caused by the unequal expansion and con- 
traction of each, when the two systems are combined in a 
metal structure of long span, would naturally create a want 
of confidence in your plans, if this impression were permitted 
to prevail. 

Tunnel.—The centre line of the bridge strikes the eastern 
side of Third-street, 53 ft. north of the north-eastern corner 
of Washington-avenue and Third-street. At this point the 
tunnel, which at present has been desi for the accommo- 
dation of a single railroad track only, begins. It follows 
Washington-avenue to Ninth-street, and by a curve extend- 
ing through blocks 172, 281, and 280, reaches Eleventh-street. 
It is carned under Eleventh-street to Chestnut, when the 
offset at Market-street necessitates another slight curve. 
After reaching Eleventh-street, beyond Market-street, the 
tunnel is carried under Eleventh-street to its termination, a 
few feet beyond Clark-avenue. Its entire length will be 
4800 ft. The railroad thence is carried to its junction with 
the Pacific, the Iron Mountain, and the South-west Pacific 
Railroads through an open cut. 

The width of the tunnel is 15ft.; its height from top of 
rail to crown of arch is 17 ft. The in the tunnel is 
55 ft. per mile, for a distance of 1300 ft., while the remainder 
has grades varying from 10 ft. to 22 ft. per mile. 

The depth of the exterior crown of the arch, below the 

e of the street, varies from 2 ft. to 10ft. The sewers 
intercepted by the tunnel are not very large (2} ft. by 34 ft. 
on Washington-avenue, and 34 ft. by 4¢ ft. on Seventh- 
street). New sewers carried alongside the tunnel will provide 

for the drainage of those intercepted. 

Water and gaspipes will be carried through the crown of 
the tunnel. 

The a hension felt by some persons that in the con- 
struction ef t this tunnel, aA and quicksand would form a 
source of expense and danger, has been set at rest, since 
borings made under my directions at points about 300 ft. 
apart, throughout the whole length of its proposed centre 
line, have shown that the only material to be removed is blue 
and yellow clay. 

The tunnel is to be built in sections, and by open cut, and 
the right for its construction has been granted by the city 
council. 

Work Done.—Under this head I have to report, among 
other items, the construction of the cofferdam for the western 
abutment, the excavation of the material inside of the dam 
to the solid rock, 13 ft. below low water of December, 1863 ; 
and the laying of 1040 cubic yards of the masonry of this 
abutment. The work on the abutment was stopped on ac- 
count of high water, after being carried up to an average 
height of 12 ft. about the 15th of March, and the river 
has not yet receded enough to allow of a resumption of the 
work. 

Great difficulties were encountered in the construction and 
maintenance of the cofferdam, by the large number of wrecks 
of steamers and barges found in that location, which formed 
an almost impenetrable mass of timber‘and iron. Parts of 
three steamboat wrecks, and four bar imbedded in about 
12 ft. of débris, were encountered and removed within the 

The work now, however, is beyond any danger, and 
may be resumed and carried out without interruption as soon 
as the river recedes a few feet more. 

The large framework and the machinery for laying the stone, 
designed to expedite the construction of the channel piers, has 
been completed and erected over the western abutment, to 
have the machinery fairly tested, and its manipulation fully 
understood before using it on the piers, where so much de- 
pends on the celerity of operations. The machinery is 
driven by one engine, and is — of placing 500 tons of 
stone in position in ten hours. Its performance gives entire 
satisfaction. 

The work on the western abutment was carried on under 
the superintendence of Mr. Benj. R. Singleton, C.E., who 
deserves great credit for the zealous performance of the 
duties entrusted to him. 

Since stopping the work on the abutment, the foundations 
for two of piers of the arches which the roadway 
across the levee, amounting to 433 cubic of masonry, 
were constructed. There is also on hand a large quantity of 
cut and undressed stone and cement ready for a resumption 
of the work. 

Under this head should also be mentioned the large amount 
of office work performed in the calculations and plans for the 
bridge. The whole project, in all its details, has been 
thoroughly studied, and but little more remains to be done in 
that line. 

Comparison Cost.—By the consolidation of the two 
companies, i, Boe ae placed in ee the esti- 
mates for the bridge desi for Mr. , and approved 
by the Convention of i I to com: 
the same prices in each case for the ame materials as far as 
practicable. 





Comparison of the Cost of Construction of a Truss of 500 ft- 
nih that of ied rch of the same pom (or 
cost of a 500 ft. truss is not directly stated in the pro- 
i f Giril Eoginecrs, but on 
are informed thal it was i 
ft. (or 500 
as great per foot 
ing in of 
for a truss of 364 ft. span, we 
ony Ghee eee a ae . 
The following is a copy of Mr. ’s estimate : 
Ceres ae On aa 
Cast Iron ... 1,782,992 at 7 cents. per Ib. $121,800 44 
Wrought Iron 1,679,918 ,, 12 ,, - 201,590 16 
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Rolled Iron... 240,755, 9 , i 21,667 95 
Railing for Side- 
walks ... 56,056 ,, 15, ne 8,408 40 
Spikes, Bolts, &. 19,656 ,, 6 ,, * 1,179 36 
SOU cco ene 65,022 ,, 10 cents. 6,502 20 
Pine Timber 163,200 ft. 8 ,, 13,056 00 
- for 
rotection 14,560 ,, 4 ,, 582 40 
Oak Timber ... 34,000 ,, 10 __,, 3,400 00 
Scaffolding and 
Raising ... 4 36,800 00 
Painti aot 8,000 00 
Patent Fees ... 6,956 04 
Testing and En- annie 
Contingencies ae aap aie 118,099 28 
Total $590,496 42 


Or, $1622 per lineal foot. 

The estimate for the whole superstructure, of which the 
above is a part, amounts to $3, veh As the oe 
of superstructure, given in 84 of the proceedings 
report of the Board of Civil ineers, including the cost of 
6000 ft. of railway, amounts to $3,638,920, or nearly $400,000 
more, it is evident the above cost of the span is not over- 
stated, and it must be plain that if any error is committed 
in this comparison, it is in favour of the truss bridge. 

The cost per lineal foot of bridge of a truss of ft. 
being $1622, the cost of a truss of 520 ft. would be more 
twice as great per lineal foot, according to the above extract, 
or $3244 per lineal foot, or $1,686,880 for the whole span. 

If we introduce the same prices for the same materials, 
used in this estimate, into the estimate for the ribbed arch of 
515 ft. as far as applicable, and allow the same per 
centage for contingencies, we obtain the following compara- 
tive estimate of cost of superstructure for an arch of 5165 ft. 


clear span : 

Cast Steel... 848 tons in arch $320 00 $271,360 00 
Wrought Iron... 158 - 240 00 37,920 00 
Rolled Iron... 374 » 180 00 67,320 00 
Cast Iron... ... 61 = 140 00 8,540 00 


Cast Iron in Road- 


ST . cen. bao < hte 7 tons 140 00 980 00 
Spikes, Bolts, &. ... 34 ,, 150 00 5,100 00 
Pine Timber 196,000 feet 8 15,680 00 
Oak Timber... 23,000 ,, 10 2,300 00 
Nicholson Pavement 191 squares 35 00 6,685 00 
Galvanised Iron Lin- 

ING... ove, ove 26,500 sq. feet 20 5,300 00 
Railing ... ... 1,060 lin. ft. 8 00 8,480 00 
Cornice, ...  «.. 1,060 ,, 1 50 1,590 00 
Painting ... é 12,000 00 


Raising ... ... en pl ii 20,000 00 
Testing and Engineer- 
im 4 45,000 00 


127,068 75 


$635,318 75 


ing wee aes ose 
Contingencies, 25 per 
CORE. ose, cee ee 


Total eee eee cee 
Or, $1233 per lineal foot of bridge. 


The cost ofa ribbed arch of 500 ft. span would therefore be | + 


$616,500, or $1,070,380 less than the cost of a truss of the 
same span on the plan approved by the Convention.* It 
may be said that the prices in the truss estimate are higher 
than those at which the work could be executed. This may 
be true, but on the other hand the estimate for the ribbed 
arch here given is $154,263 more than the actual estimate of 
its sebabl 
and which is based on proposals from parties. By 
the latter estimate its cost per lineal foot is $934.09. 
Comparison of the Cost of Superstructure Levee to 
Levee) of the Bridge, ty the. Board oP Ott 
Engineers, with the Cost of Superstructure of the Arch 
Bridge. 
The bridge approved by the Board of Civil Engineers 
consists of two trusses of 368 ft. each, and four trusses of 
264 ft. each (from levee to levee). 
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truss, but it would still 
give the figures, however, as 
actual construction 

one, and by myself for the other, when 
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cost to be found in another part of this report, | Su 





Total cost of superstructure... $2,236,992 84 


Your bri uires, between levees : 
1 Span of B18 fe ($1232 per lin. foot) ... § 635,318 75 
2 Spans of 497 ft. ($1233 per lin. foot) ... 1,225,602 00 


Total cost of superstructure... $1,860,920 75 
or nearly $400,000 less than the truss bridge approved by 
the Convention. 

If, instead of the two trusses of 368 ft. span, and four 
trusses of 264 ft. span, one truss of 500 ft. span and five 
trusses of 244 ft. each had been adopted, the cost of 
superstructure would have been as follows: 

1 Span of 500 ft. cos. 000 4.908; ee 
5 Spans of 244 ft. (1000 per lin. foot) .... 1,220,000 00 


Total cost of su: ture... $2,907,000 00 
or $670,000 more than if built on the plan recommended by 
the Board of Civil Engineers, and $1,046,000 more than on 
the plan adopted by Prey "NER 

t the cost of a 500 ft. truss is not stated too high in 
the above comparison, is proved a the statement, contained 
on 43 of the report of the of Civil Engineers, 
thal the construction of the truss bri with a span of 
500 ft. would involve an extra cost of about three-fourths of 
a million of dollars ($750,000), while according to the figures 
adopted in our comparison, the difference is $670,000 only. 

I have no means of ing the exact estimate for the 
substructure of the truss bridge, but it is stated, on mp 
of the report, at $2,541,007. The estimated cost of the 
substructure of your bridge, including its approaches, is 
$2,060,477.24. 

ion and Upright Arch tigen great 
difference of opinion exists among engineers as to the safety 
and durability of suspension bridges, and also as to their fit- 
ness for railway purposes, I believe they way guaesty, if 
not unanimously, that for long spans, that me’ of 
taidiging in of alk cthenn the sank economical. 

It is because of this acknowledged economy of the 

suspended arch in bridge construction, anak pospene to Gane 
a comparison between it and the upright ribbed arch, and to 
support with a few undisputed facts the proposition (based 
upon recent investigations of the compressive strength of 
cast steel) that an upright arched bridge for railway trains 
may be more economically constructed with cast steel by the 
method adopted in your Leidge, than is possible with the 
suspended arch, the of spans in both cases being 
equal, and both being required to possess the same ability to 
resist deflection. This comparison will I think, vindicate my 
reasons for not wishing to adopt he suspension principle in 
your : 
When iron or steel is subjected to any strain, either tensile 
or compressive, the material is le: ened or shortened in 
proportion to the force exerted. released from the 
strain it resumes its original length, unless the foree exerted 
exceeded its limit of elasticity. this ae the material 
receives what is called a permanent set. proportion as 
the piece under strain is lengthened, its diameter is reduced. 
When permanent set occurs, it fails to recover its diameter 
as well as its length. Its ability to sustain a repetition or 
continuation of tensile strains, after loss of diameter occurs 
from t set, is be grvmpen lessened, and by fre- 
quently repeating the that uced it, the material 
will be fractured. Sometimes a i 


member in com; ion ; if its length were so - 
tioned (as it should be) to its diameter as to ensure 
or permanently i , the piece 
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or 12,000 Ib., although it will stand from 18,000 Ib. to 25,000 Ib. 
before ¢ set occurs. 


Cast steel being much more and capable of 
beitig manufactured of any given quality with much greater 


certainty than cast iron, we are more in using 

it in compression up to the limit of its ity than we are 
ro! is 

i sy tempering it in oil, Kirkald; | its ten- 


i 79 cent. Hardening it, increases 
the limit of elaticity of che material both for com ive 
and tensile strains ; but also increases its liability to 
by concussion when under tension. By being wire-drawn, 
it is ible to increase its ultimate tensile strength to 
250,000 Ib. to the square inch. Fairbairn’s recent experi- 
ments prove its ultimate strength in compression to be two 
and one-tenth times greater than in tension. 

The limit of elasticity of mild rolled steel is about 50,000 Ib. ; 

but it is ordinarily used only to 20,000]b. by engineers for 
maximum tensile strains. By wire-drawing, it could pro- 
bably be safely used to twice or thrice that strain. ton 
mered cast steel, designed for tools, when tem will 
sustain a — force of nearly 400,000 Ib., and its elastic 
limit will probably reach 120,0001b. It is possible that the 
a prepared for stamping coins may considerably exceed 
that strength. 
Experiments recently made at the Washington navy yard 
for me, through the courtesy and under the careful super- 
vision of Chief Engineer W. H. Shock, U. 8. N., chief engi- 
neer of the yard, show the elastic limit of sixty-eight samples 
of rolled cast steel under compression to average 55,008 Ib., 
and — samples of rolled cast steel, each lin. in di r 
12 in. long, to average 75,197 lb. per square inch. This steel 
was all of the ordinary tool steel of commerce, and made in 
—-. 

These facts show that the elastic limit of cast steel is greater 
in compression than in tension, and that this limit can be in- 
creased by proper manipulation of the material, for compres- 
sion as wiles for tension; and that we can use its full fimnit 
in compression, while we dare not go much beyond one-half 
of it in tension. How much the available difference is, in 
the present state of our knowl of the man and 
treatment of the material, will o the shown by careful ex- 

riment to discover the steel suited for each use. 

nough is known, however, to assure us that the limit of 
elasticity is higher in compression than in tension ; and if it 
were no greater we cannot avail ourselves of more than 50 or 
60 per cent. of this limit in tension, while the whole of it can 
safely be utilised in compression. 

I will now proceed to examine whether there be any con- 
ditions involved in the use of the upright ribbed that 
will counterbalance the advantage to be gained by using the 
material in compression. 

This investigation involves the inquiry, firstly, will the 
structure require more material by using the upright arch 
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than the suspended one; and if so, how much more? And, 
secondly, will its construction and erection be more costly ? 
If the upright arch, A B, and the suspended one, CD Fig. 
11) be each supported on the points, E F, and are each of 
Fic. tt. 








~S 


the same form and weight, the compressive strain throughout 
the upright arch will be exactly sage to the tensile strain 
throughout the suspended one. weight of the upright 
arch will exert no more power to force the points, EF 
asunder than the weight of the 
pull them together. Hence, the tensile strain borne by the 
metal of the suspended arch at C and D must be exactly equal 
to the compressive strain on that in the other at A and B. 
These facts being incontrovertible, it follows that if the up- 
right arch be of a material w compressive strength 
is twice as great as its tensile strength, it will with — 
safety sustain, with one-half of the material, as great a 

as the arch, so long as the form of its curve is 
preserved ; because a bar of cast steel lin. square will safel 
sustain only 25,000 Ib. if the weight be suspended by it, while 
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manner of a post or 


bridge itself, and the load it bears, 


ee 

admit that the upright arch must be more thoroughly 
braced than the suspended one, but we should in this instance 
have 500 tons of material to spare for this purpose, between 
the abutments alone, for the steel does not cease at the towers 
in the arch, but continues on over them, and 


gument where the span is great] 
portioned to the width of the bridge. Tho ingenious dovies 

i will be equall, 
effective in imparting it te the upright d bridge of | med 


t 
8) The method adopted is to keep the ts from which 
Se aciiietene widely separated, while the latter 


reached. By 
their bases, and fastening them to the abutments, we obtain 
even greater security against lateral flexure in the upright 
than in the suspended form, for each rib of the upright span 
springing from the masonry acts as a rigid brace, held at its 
lower extremity by the weight of the abutment, and is com- 
petent to resist either tension or compression. In this case, 
resistance to lateral flexure would come from the weight of 
the abutments, while in the suspension — it comes 
only from the gravity of the supended mass, the resistance 
of the floors or horizontal bracing being the same in both 


cases. 
The upright arch requires to be thoroughly braced to pre- 
vent ac ge of form under the moving toed, as the flatten: 
ing or straightenin, fee Se curve in it tends to 
its strength, w ilst the curve of the suspended arch 
may be in a greater degree without endangering the 
structure. For railroad purposes, however, this could not be 
permitted in the suspended arch to any considerable extent. 
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In the upright arch, the lying between the centre 
and the Pa. ate called haunches, ge reey Ble ag 
each other, and the imposition of a load on either unch, if 
the arch be flexible, causes the other to rise, while the one 
sustaining the load is proportionately depressed. When this 
change of its form occurs, the centre of the arch moves hori- 
peers. “te towards the unloaded side; but if we prevent the 
centre of the arch from Fearne 3 horizontally, the haunch 
cannot be depressed with the load equally distributed over it, 
except to the slight extent that is ca by the shortenin 
of the steel under the compressive force exerted by the load. 
This movement is prevented by dividing the mass of the arch 
into an upper and lower member, and these so effec- 
tually that their relative positions to each other cannot be 
altered under the severest strains to which they can be sub- 
jected. This gives stiffness to the haunches, and when one is 
loaded it is not only supported by its own rigidity, but by 
that of the unloaded one also, because the one cannot be bent 
downwards without bending yee mere einpecy aer 
i as on one haun: 

the effect is really the same dew —ae 
oe at the 
centre, and this is further prevented by securing the upper 
pene of the bridge to cones of Se ene, Sea Say 
horizon‘ 





tal movement of the arch would be transmitted throug 
the roadway and resisted at utmen: 

The moving load affects the equilibrium of the suspended 
arch léss than the upright one, but it nevertheless disturbs it 
to anextent that requires a certain amount of bracing to pre- 
vent it from changing the form of its curve; and | ‘ore 
all the bracing required for this purpose by the upright arch 
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must not-be counted against the latter in comparing the rela- 


tive “soy Cen ey 

Mr. Roebli says, “ Wire cables, if guarded against 
oscillations, not exposed to an undue tension, may be 
eles yee eee ease tenes 
bending, constant vibration, high tension, 
shocks, will soon wear out the best material. Siw tens we 
can reduce these exposures, the greater will be its durability.” 


To a suspended arch against destruction, it 
is thenelies ian t to maintain its form against repeated 
alterations as wef ge 

The difference in cost of erection of the arches would 


oe erg poe pose without the use of 
works beneath it, is 0} systems (e: the sus- 
ion) the most cheaply The Ler gi with 
xed ends rag 4 be self-sustaining for more than one-fourth 
ous sopelias ty empesdiag it en aber axmrenel on 
pu ry ing it supported on 
small temporary towers upon the abutments. Tt oul be 
unnecessary to have these cables of a size sufficient to bear 
much more than the upper or lower member only of the rib 
beyond the point at which the arch would be se! sustaining. 
If that were completed before the other one was put up, it 
would then aid in sustaining the other members required to 
finish the arch. The upright ribs would require to be braced 
from one to the other laterally, which would not be 
if they were suspended. This however lessens the amount 
required in the roadways, while the lateral bracing re- 
quired in the roadways of the suspension bridge cannot be 
much less. 

The greater cost of the erection of the upright arch could 
not possibly equal the cost of the greater quantity of material 
—— in the suspended one between the towers. As was 

ore stated, however, the excess of material required for the 
arches or cables of the suspension bridge is not confined to 
that required in the arches between the towers, for these 
cables must be carried nearly or quite half the span beyond 
the towers on either side to the anchors, while the upright 
arch ceases at the abutments. This is more clearly shown in 
the accompanying wood-cuts. The material required to 
extend from one anchor, and over the towers to the other 
one, is usually double the length of the suspended arch, and 
it must be of equal cross section or diameter with that 
between the towers. If it be less than double the length, 
the portion beyond the towers must be ter in sectional 
area. Now, if the tensile strength of the steel be available 
to the extent of but half what it would be in compression, 
and double the ~ ¢ 7 of material be required in the sus- 

mded arch to reach from anchor to anchor, it must follow 
Tenthodin all question of cost of bracing the two systems) that 
there will be four times as much material required from 
anchor to anchor in the suspension principle, as is needed in 
the upright arch between the abutments. 

It will’ be claimed that the extension of the cables beyon a 
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the towers gives support for the approaches. This, however, 
utilises buts eal ellen of thett cost, for a much less ex- 

pensive method of approaches is almost —_ practicable. 
In the item of masonry, the upright has the advan- 
, as a glance at Figs. 12 and 13 will prove. If we assume 
that the two s between the abutments and the towers are 
of equal weight, and the rise in one arch be equal to the 
deflection in the other, then the compressive force at A B is 
just equal to the tensile force at C D, and as the cables rest 
upon movable saddles on the towers, the tensile strain at cD 
will be the same at EF. This pulling strain at E F is, 
therefore, just equal to the thrust or compressive strain at 
AB. It will co uently require the same resistance to 
counteract it that wil be required at A B to resist the thrust 
of the arch, with this important difference—that the thrust 
of the arch is a downward pressure, tending to add weight 
to the masonry below the arch, and thus increase the friction 
of the mass (which ‘is its element of resistance), while the 
strain of the cable is an wpward one, and is in the direction 
to diminish this resistance. Assuming that the masonry 
required for the abutments be equal to what we require for 
the anchorage of the suspension bridge, then the masonry 
contained in the two towers supporting the cables will be 
that much more than the upright arch requires. Of course 
these propositions will be more or less favourable to either 

system in different localities. , ; 
If it were admitted that the material could not be used in 
compression with any a. value of strength than in ten- 
sion, we would still be able to provide the excess of bracing 
required in the ee Oe eer Le Ge eke 
of erecting it, at | cost than is incurred by the other 








































































































































178 


* ENGINEERING. 





[Aucus? 21,1868. 








qptem, peunel Samenete of ing the cables beyand 
towers ; and we would in per effect a saving in 
the cost of masonry by using the upright arch. 

If an extraordinary high tensile strength be obtained in the 
steel to economise the quantity required, it would probably 
be used in the form of wire, and this would increase the cost 
of fabrication. In the form in which I propose to use it, 
three-fourths of eae ay ep ep er rg ay et 
it comes from the makers, in about 9 ft: long, each 
wei, wr heey 130 Ib., and 3 cents per pound extra will pay 
for finishing it ready to gointo the structure. 

I think all these facts clearly prove the economy of the 
upright ribbed arch over every en system of bridging with 


long spans. 

The chief secret of the greater economy of iron suspension 
bridges rest in the fact that the limit of elasticity of iron wire 
is far greater in tension than the limit of elasticity for any 
form of iron known (except steel) when used in compression. 
Cast steel reverses this condition of things, and the adoption 
of it in bridge construction must result in reversing this ad- 
vantage of economy and giving it in favour of the upright 
arch, and thus enable us to make spans of equal, if not 
greater, length, and with as great safety, as by the suspension 

rinciple. r. Roebling asserts that suspension bridges may 

safely made of iron wire of half a mile span, and that 
when steel is used in their construction, nearly double this 
span may be accomplished with equal security. 
(To be continued.) 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig Iron Market.—There has been very little 
change in prices during the last week, and the market has 
generally been dull and lifeless. Prices have ranged between 
52s. 6d. and 52s. 7d. cash, and 52s. 8d. and 652s. 10}d.a 
month. At the highest of these rates about 3000 tons 
changed hands on Monday last. Coltness No.1 and Gart- 
sherrie No. 1 have both advanced 6d. per ton, they are 1 w 
uoted at 58s. and 56s. 6d. seupuntiedly. The following is 
the statement of the imports of Middlesbro’ pig iron into 
Grangemouth : 





Tons. 

For week ending August 15, 1868 ... oie” 3205 

” ” vw BH des 1,660 
Increase ... $08 ode vee ses 635 

Total imports till August 15, 1868 ... «» 64,914 

” ” » 17, 1867 ... «- 26,315 

Total increase for 1868 ... ode . ©38,299 

In the t of manufactured iron it may be said 


that the market has become firmer than it has been for some 
time. The smaller makers are, in most cases, asking an ad- 
vance of 2s. 6d. per ton. This advance is being conceded, 
several buyers having paid the advanced price for consider- 
able quantities of me: tiron. As the stocks are low, this 
hardening of the prices is expected to bring out a good many 
buyers. Shipbuilding is firm. First quality, common bars, 
71. per ton, second quality 6/. 12s. 6d. to 6/. 15s. Nail rods 
7l. Angle iron 717. to 87.10s. Plates 82. to 97. 10s., all f. o. b. 
here, less the usual discount. 

Termination of the Strike at Calder Tronworks.—The 
employés at Calder Ironworks, who have been out on strike 
for three or four weeks, have withdrawn the ultimatum 
which they presented to the managers when the furnaces 
were blown out to make some repairs, and have consented to 

in again at their former wages. The blast furnaces are 
ae blown in this week. The furnaces at Govan Ironworks, 
the property of the same proprietor (Mr. W.8. Dixon), have 
been standing idle for many weeks, and it is not known 
when they will be _ put in blast. 

Water Supply— lasgow and Greenock.—At the meeting 
of the Glasgow Water Commissioners, held on Monday last, 
it was reported that the annual inspection of the Loch 
Katrine Waterworks had been made on the 6th and 7th 
instant by the water committee. They had carefully ex- 
amined the state of the whole works—new, old, or in progress. 
At the outlet of Loch Vennachar, one of the most important 
works connected with the Loch Katrine scheme, the sluices 
were passing down more than the statutory quantity of 
50,000,000 gallons per day, as compensation water to the 
millowners on the river Teith. By Act of Parliament, the 
Commissioners are entitled to raise the level of Loch Katrine 
8 ft., and to lower it 4ft., so that they have an available 
depth of 7 ft. over the whole surface of the loch to come and 

o upon. Even after the almost unprecedented drought of 
the present summer, the Commissioners found that they had 
only availed themselves of their power to the extent of 
2 ft. 6in., and that the loch still contained at the time of 
their visit 83 days’ supply for the city. Since then the rain- 
fall has been so great as to have given 38 days’ supply 
additional. As regards the Greenock water pF oe it may 
be mentioned that in the course of last week the rainfall on 
the hills was so great as to raise the water of the Loch Thom 
reservoir 6 {t., and on the 10th instant the water was 6 {t. 4 in. 
higher than on the corresponding date in 1865—a year when 
it was found necessary to place the public works of the town 
on short supply. On Thursday last Mr. James Leslie, C.E., 
Edinburgh, visited the reservoirs and filters in course of con- 
struction in the Gryfe Waterworks, Greenock, for the pur- 

of reporting on certain suggestions made last month by 
Mir. Wilscn, the ins r. 
tion of Gun; from the Clyde.—The quantities 
of gunpowder exported at the Tail of Bank, Greenock, 
during the month of July was as follows :—6400 kegs, con- 
taining 135,000 lb., per vo Clanranald, for Melbourne ; 
1000 barrels and’500 of 87,500 Ib., pe ship Eglantine, 
for Old Calabar; 1500 of 25,000 lb., per Bo for 
ferret i adie we r ifax ; 
kegs of 1250 lb., per Politena, for Havana—total 328,750 Ib. 
of gunpowder. 


.| Friday the heavy rains were 
streams 


500 | 672. 10s.-to»682. efor 





Damage by Floods to the Highland .—On Tues- 
a eiaedeanth tonouecdempemnmat inthe tout 
of in Ross-shire more » On Thursday and 
and the rivers and 
ut the county came down with such 
sudden and violence as to do considerable damage 
the Highland Railway. At Mid-Fearn some serious 
eaused by Tuesday’s floods had been temporarily 
but the second spate in the stream, which there passes 
under the railway, proved to be most disastrous. It 
undid all the work ot the previous day, carrying away a 
stone bridge of 30 ft. span, and part of the turnpike road and 
making breaches in a portion of the railway, extending to 
about a mile in length. On oe A 
to be taken over the stream in a boat, riven for some 
distance in omnibuses; but the line was again temporarily 
restored by the evening, and the trains ran as usual on Sun- 
day and Monday. The road between Fodderty and Strath- 


s 


peffer was also flooded for a considerable distance, and at | this 


times rendered almost impassable from the overflow of the 
burn in the vicinity of Castle Leod. . 
Telegraphy between Glasgow and India—As Indian 
telegraphy has recently been discussed at sonie length ia 
ENGINEERING, it may not be undesirable to put on record 
the experience of a Glasgow firm, whose business connexions 
with India necessitate a good deal of communication by tele- 
raph. It is reported that out of twenty-one sent 
uring the space of four months, only one reached India 
within two days. The transmission of the remainder occu- 
pied various periods of time, ranging from six to fifteen days. 
One did not reach India until twenty-six days after it had 
been forwarded, and one never reached its destination at all. 
The errors were a still greater grievance. ‘There were forty- 
six mistakes in the twenty-one messages, and.only two were 
transmitted correctly. in one me there were fifteen 


here, 385 tons i from 712. 10s. to 711. 158.; 80 tons bars 
at 671. 10s.; 680 tons regulars at 13s: 9d. To 


at present The American markets are still receiving 
and there seems to be no doubt that the con- 

tracts from that and other foreign markets will 
the rail-mills well em: during the remaining months of 
year. Pig iron ee 
and quotations are y - workers con- 


tinue to be well supplied with orders, the tone of the 
trade is more chi than it has been for some time 
heme chp rere fost rine Soanheene 

ge quantities continue to i to - t 
stations. The demand from Seat it i 
— that this is only temporary, as stocks in that coun’ 
are low. 

Trade in the Hardware and Iron Districts —There is not 
much change to notice in the condition of the hardware 
trade. It still continues quiet, and ‘in some of the principal 
branches business is . The edge-tool rolled: sae 
not yy aN but the lamp and chandelier makers are 
— ter, and also the iron bedstead 
me’ ee ae t the rule, and 


the price of brass and copper wire has 4d. 
A busi cualintioc to Ye done with the Uitaad States 





errors, and the rest averaged five mis' each. The ag 
price of these messages was 5/. 19s. So much for the com- 
mercial telegraphic dealings of one firm in four months. 
Whatever may be the obstacle to a wire to India by the Red 
Sea, it cannot be said that it is not wanted. 

Edinburgh Chamber of Commerce and the Electric Tele- 
graphs Bill—The Edinburgh Chamber of Commerce had 
oe 4 a prominent part in originating and supporting the 
measure which has now become law in respect to the trans- 
ference of the telegraphs to the Government that it deserves 
to be henceforth ultimately associated with the history of 
that measure. The following letters have been received by 
Mr. James Greig, the Seeretary of the Chamber of Commerce 
in reply to communications forwarded by him from the 
Chamber : “ Inverness, August 10, 1868. 

“ Sir,—It has afforded me much gratification to receive 
your letter of the 7th inst., conveying to me a vote of thanks 
from the Chamber of Commerce of ain burgh for my ex- 
ertions in carrying the Telegraph Bill. The support of your 
Chamber was of great assistance to me in the matter, and I 
trust that the benefits anticipated from the measure may be 
fully realised by that body.—I am, Sir, your obedient servant, 

“ Grorez Warp Hunt. 

“James Greig, Esq.” 

“ Post Office, August 8, 1868. 

“Sir,—I beg to acknowledge the receipt of your letter 
of the 7th inst., conveying to me the resolution passed by 
the Edinburgh Chamber of Commerce, and in doing so I beg 
that you will convey to the chairman and the Chamber the 
gratification which I feel that any exertions on my part to 
forward the passage of the Electric Telegraphs Bill should 
have been considered worthy of a vote of thanks from the 
Chamber.—Faithfully yours, “ F. J. ScuDAMORE.” 


Leith.—Trade of the Port.—The trade of this important 
seaport is, on the whole, pretty fair, and in the docks there is 
very general activity. The old docks are not crowded, but 
there have been as many ships there for some time as is con- 
sistent with convenience and proper of business. 
The Victoria Dock, where the larger ¢ of vessels are 
necessarily taken, owing to the depth of water required, has 
been crowded, and ships have been lying for some days in 
the Roads, waiting their turn to be bert This state of 
matters is impressing itself on the Dock Commissioners, and 
showing the importance of hastening with the new docks, 
which, it js to be feared, will not be ready before the spring 
of next year. June last was the time allowed by the contract 
for the completion of the works. Besides grain and timber— 
the staple imports—sugar is fast becoming an import of very 
great importance to the trade and revenues of Leith. 








LIVERPOOL. NOTES. 
LiverPoon, Wednesday. 

The Expenditure on Liverpool Dock Works.—The report 
of Mr. G. F. Lyster, engineer to the Mersey Docks and 
Harbour Board, issued last week, states that during the year 
1867-68 the expenditure upon new works under the Act of 
1863 has been 86,2387. 17s. on the: Liverpool side of the 
Mersey; on works for the improvement of ‘the estate has 
been 21. 11s. 6d.; on conservancy account, 9901. 4s. 7d_; 
repairs and maintenance, 70,6811. 158.2; and. repairs on con- 
servancy account, 495/. 10s. ; making ‘in all a total expendi- 
ture on the Liverpool part of the estate:of 168,858. 18s. 1d. 
On the Birkenhead side there has been expended on new 
works, 68,904/. 7s. 10d.; on the i ment and preserva- 
tion of the estate, 131,606/. 12s. ; on repairs and maintenance, 
19,7251. ; total, 220,2367. The new works include the corn 
dock and warehouses on the site of ‘the old Waterloo dock, 
which have recently been illustrated and described in Enet- 
NEERING, the new corn h and 1 dock at Birken- 
head, and the O} on Bidston-hill.. 

The Copper Trade.—Messrs. J. Piteairn, Campbell, and 
Co. report that the market continues without much 
change. Holders of foreign are>very” firm in theirypricesy 

ion to do business. Quotations 


but is more di are 
313s 6d.to! 13s,.9d. for regulars 
Til. 10s, to 720: for ji 5 : Fr deeorart 





and Canada, and the rate of exchange with Rio being rather 
more favourable, it is likely that there will be some improve- 
ment in our trade with that quarter. There 
ammage number of orders from — $e i 
apan shows increasing vitality. races at verham: 
ton last week reduced the quantity of work turned out ; bat 
enlasnanane im cheadily, sind pestily ai hope that a perma- 
nent improvement is really setting in. 
The North of England Iron and Coal Trades.—The visit 
of His Royal Hi i 


E 
F 
3 


One of the largest mills at Darli 
ing idle for nearly twelve months, has been put into full 
er The delivery of rails yer and New Orleans have 

m on a large scale. Plate shipbuilding iron are not 
in so much request. Foundries are fairly employed. Pig 
iron remains without change, and the exports have not been 
heavy. The largest exports have been to Scotland. Prices 


quantities sent by rail are rather larger. 

The Royal North Lancashire Agricultural Society.—The 
annual trial of implements and exhibition of this i 
take place at Ulverston on Tuesday and Wednesday next. 
The trial of reaping, mowing, and other agricultural machines 
will take place the first day on land, near Ulverston. There 
are 1970 entries for the show, bei the greatest number 
since the foundation of the cocetgs. Wa are 350 exhibitors 
in the implement department ; and among other things there 
will be exhibited Norton’s Abyssinian tube wells pumps 
in full working order. ‘he cattle show will include some of 
+ principal prize animals exhibited at the late show at 

icester. 


2 


The Mersey Steel and Iron ee i 
= meeting of this genmeng we yesterday, Mr. T. 

. Horsfall, M.P., iding. ‘The report stated tt there 
was a loss on the year 30th June, 1868, of 35,1951. 
14s, 10d., which includes 74837. 3s. 10d. for depreciation on 


establishment, but it was only during the current year they 
a hope to —e the fruits of ity oe s Pa was only 

the ex iture ani 0} im) - 
nog smh that they ee any dividend fron 
the concern; and he was hi very that with in- 
creasing prosperity in trade, the ing would be a 
lucrative pne. A suggestion was thrown out by a proprietor 
present to have the company wound up, but chairman 
said the di had determined to a it another year’s 
trial. If it fail to make anything like a remunerative return 
at the end ofanother twelve months, then they would recom- 


mend that the y of wi ‘it up be considered. 
Ey out prownal onaies is thet tqulation te the only nee. 


spect before it. 
SE pe ey es ee 
‘ was on 
ening of Se profes Coren was BA 





transacted during the past fortnight, comprises, on the spot 
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FORTIFICATION.—No. XIII. mass with anchoring pickets. They were extensiv 
- Bgsmes the revetting materials we have described, | used by the Feats in the works raised etd 
hurdles are often for this purpose. They are | Dresden in 1866. Here large, heavy stakes formed 
strong wickerwork of rectangular form (see Fig. 42) | the upright part of the h , and the result was 
and very simple in construction. When used to sup- | very strong revetments. 

port a steep slope, they should be pinned firmly to the “Plurdles. usually 3 ft. to 4ft., and 6 ft. to 9 ft. in 


Fiz.42, Fic. 43. 































































FIG 45 





length, are used in securing a firm footing in trenches 
in rainy weather, or a naturally soft soil and in con- 
structing passages across a wet ditch. Hurdles and 
fascines were used extensively in the trenches at the 
siege of Antwerp, in the winter of 1832, where mud 
and water seemed prepared to swallow everything but 








them. Hurdles are used extensively, readily, and with 
the best results in the formation of passages, where 
soft or shaky spots might otherwise stop or sadly 
delay the movements of troops. 

Fig. 43 isthe profile of a parapet revetted with 
owe held firmly against the mass with anehoring 
pickets. 

Fig. 44 is the interior elevation of a portion of 
parapet, pierced with an embrasure, the cheeks of 
which are revetted with fascines. This embrasure has 
also a mantelet or musket-proof shutter, which may 
be of either wood or iron—a very important protec- 
tion when a battery is within range of the enemy’s 
musketry, as in such case showers of bullets are 
poured into the embrasures to silence the guns. 

Fig. 45 is a three-gun battery revetted with iron band 
gabions and fascines. 

Fig. 46 is a plan, interior elevation and section, of a 
battery for two guns and two mortars. This being 
what is termed a sunken battery, has its terreplein 3 ft. 
below the level of the ground line, the guns on their 
carriages just ranging above the ground. The part of 
the parapet, which is lightly shaded below the gabions 
and the ground line, being the solid earth, is supposed 
to be sullciently stiff to stand without support. Above 
this line the parapet formed of the earth thrown up from 
the interior is supported by two rows of fascines and one 
of gabions. To those who remember the dimensions of 
gabions and fascines, the cover which this parapet 
affords will be obvious, the height of a gabion being 
3 ft. ; the diameter of a fascine, 9 in., of which we have 
here two rows, giving a height of 14ft.; and the 
depth below the plane of site being 3ft., the whole 
height is 7} ft. 

e section on a J shows that the gun platforms have 
a rise (which is usually half an inch to the foot) to the 
rear. Theobject of this incline is to counteract therecoil 
of the gun and prevent the carriage from r off the 
platform. 1t will be observed, too, that there is what 
would seem a raised part on the end of the platform 
next the parapet. is is termed the “hurter,” a 
piece of timber from 6 in. to 10 in. square, in cross 
section, placed along the head of the platform to pre- 
vent the wheels of the gun carriage from touching 
and injuring the interior slope of the parapet. This 
section also shows that the cheeks of the embrasures 
are revetted with gabions. An epaulment, of which the 
line ¢ d shows the crest, is constructed on the right 
extremity of the battery, to cover the “agosuerd on the 
flank from enfilade or ricochet fire. The mortar plat- 
forms, or beds, are placed some distance from the foot 
of the interior slope of the parapets, and as mortars 
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are used for throwing shells at high elevations (over 
the parapet in front), they require no embrasures. 
There is a splinter-proof traverse constructed between 
the long guns and the mortars, shown in plan and ele- 
‘vation, the purpose of this traverse being to prevent 
the splinters of shells which might fall on the side 
next the mortars from striking: the gunners in the 
next compartment and vice versd, it requires less mass 
than a traverse designed as a protection from shot 
fired @ ricochet, or enfilade fire. This traverse, as 
shown in elevation, is formed by leaving a block of 
oh oo ceretnn for the conerecsion of the 
attery, and placing. gabions. and. fascines, upon. it, 
Such a traverse is gemally cowstradted with a - 
2 ft. or 3 ft. wide between it and the parapet, by whi 
those who are serving the guns may escape from the 
side where a shell falls before it explodes. In many 
of the bastions at Sebastopol General Todleben con- 
structed a traverse between every two guns, and the 
same rule has been in many parts adopted in our own 
lately constructed national defences. 

Before describing an enclosed work, we refer to 
what is termed profiling. When a line of parapet is 
traced on the ground, a wooden profile, such as shown 
in Fig. 47, is set up at each extremity of the line, or 
if the line be long at convenient intervals. The breadth 
of the banquette—where the work is to have one—is 
marked on the ground, also the interior, superior, and 
exterior slopes of the parapet. Pickets are then 
driven, as seen in Fig. 47, marking these breadths. 
On these pickets the heights of the angles of the ban- 
quette and parapet above the ground are marked and 
joined, as here shown, by a rope, yarn, or tracing tape. 

he outer and inner extremities of the adjacent pro- 
files on the ground, and their angles above the ground, 
being then joined with tape or other lines, the guid- 
ance for the construction of the line of parapet is com- 
plete. The rules we have already given for regulating 
the width or depth of the ditch, as conditions may re- 

uire, according to the quantity of earth required in 
the parapet. 

Fig. 48 is a plan of an enclosed work—the form of 
Fort Sumter—termed a redoubt. One of a circle of 
defence works constructed round Dresden by the 
second Prussian army under Prince Charles in 1866. 
Fig 49, as may be seen, is a section on ab, Fig. 48. 
The ditches of all these works were without flanking 
defence, but they have’a'substitute of the passive sort 
—a defence of heavy Scotch fir trees set inclined—a 
stroyig abattis—against the counterscarp.. These re- 
doubts have wooden barracks inside. The bomb proofs 
(seen in section) covering the caponiers, magazines, 
and barracks have railway iron supporting the concrete 
under the earth, forming a water-tight roof, and fit, as 
the Prussians averred, to resist vertical fire. 

The height of the parapets ov.. which the guns fire 
en barbette afford five feet of cover for the gunners. 
The possibility of using these high parapets is due 
to the high Prussian gun carriages which raise the 
axes of the guns’ 5 ft. 6in. above the level of the 
ground. The revetting materials used in these works 
were large hurdles made on strong stakes, which thus 
afforded a much stronger ree than fascines. As 
may be seen in the section, the guns have the lateral 
protection of heavy traverses. 

Tlie weakening of the parapets, their greater lia- 
bility to destruction from breaching batteries, which 
is the nece result of their being pierced with 
embrasures, and the exposure through these openings 
of the defenders to the direct fire of musketry and 
heavy guns, and the exposare, still greater, of the 
gunners when guns are fired en bardetie, have directed 
the attention of many thoughtful men to the invention 
of a remedy for both evils. Many'ingenious inventions 
have been worked out of busy brains and offered for 
consideration to our own War Department authorities. 
But none has been regurded so favourably, or to the 
thoughtful engineer possesses so many merits, besides 
meeting with direct prevention, the serious evils we 
have referred to, as the gun catriage invented by 
Captain Moncrieff. A’ glance at the profile, Figs. 50 
re 51, will make some of the great advantages of 
what Captain Moncrieff terms his ‘‘ protected barbette 
system” sufficiently obvious. Unless when the gun is in 
the firing position (for a few seconds ata time), as shown 
in Fig. 51, it and the guuners are completely covered, 
as shown in Fig. 50, by the unbroken mass of the 

pets. The momentum of the ‘recoil of the gun 
is absorbed by a counterweight, D, which is brought 
to the position shown in Fig. 50, when this foree (or 
momentum) is spent; and so nice is the adjustment, 
30. completely is the force spent in raising the counter- 
weight, that there is not the slightest horizontal 
strain upon the carriage or platform, not the least 
visible tendency of the carriage to move backwards, 








This is effected by an arrangement of forces such as 
counterpoise the roll of a ship, where.the gradual 
rising of the centre of gravity of the whole structure 
puts a limit to the movement in one direction. 

When the gun has descended—describing in its 
descent a cycloidal curve—to its lowest level, it is held 
in this position bya self-acting pawl, and loaded under 
cover. The elevation may be given to it in this 
position, as there is a trunnion pointer with a segmental 
scale on the cheek of the carriage. When the gun is 
loaded the pawl is raised, and the force of the recoil, 
stored up in the counterweight, raises it to the — 
postiems lie seepnt betas regulated by -hold- 
ing the handle of a fmction band. “ 
words of Captain Moncrieff, “a 
structive agent is trained and turned into a useful 
servant.” 

Captain Moncrieff has worked out a new and simple 
method of sighting by reflection, which saves every 
gunner from exposure, and gives the means of follow- 
ing a moving object, and firing at it while the gun is 
actually in motion. This is an advantage that requires 
no comment. 

An object for which many systems of fortification 
have been x og anager: very ingenious, some very 
elaborate, all, however, presenting serious defects—is 
here attained with great simplicity, and by means that 
sacrifice no advantage. This es for which Mr. 


Ferguson and so many others have laboured with. 


becoming zeal, is the power of concentrating the fire 
of a great number of guns on points outside—say, on 
siege batteries outside a fortress. With the heavy 
guns with which a fortress may now be armed, and the 
power, from the great lateral range, which, with the 
system of embrasures, is impossible to concentrate 
their fire with annihilating impact, it is difficult to see 
how the existence of siege batteries would be possible. 

From the limits of our paper we are able to give but 
a very partial view of the merits of this invention, 
though such, we believe, as will satisfy our readers 
that few later emanations of the brain are likely, where 
our national safety is concerned, to produce such im- 
portant results. 

The War Office report has not yet been published 
of the experiments at Shoeburyness, to which we 
referred last week, upon this gun-carriage, but there 
is no doubt of its being favourable. Hence the inven- 
tion may be now regarded as a complete success. 








THE PROPULSION OF SHIPS. 


On the Necessity for Further Experimental Knowledge 
respecting the Propulsion of Ships* By Cuantes W. 
MERRIFIELD, F.R.S., Prinetpal of the Royal School of 
Naval Architecture and Marine ineering, and Honorary 
Secretary of the Institution of Naval Architects. 


(Continued from page 170.) 

_ [ wow address myself to the means of making the observa- 
tions. It will of course be understood that I offer only a 
crude basis for the subsequent amendment of the committee 
for which I am going to ask. 

, that a corvette, with a lifting screw of about 
2000 tons, should bé botli towed and driven by her own 
screw (at separate times) in smooth and deep water at 


various rates, J,2,3 knots, &c., an hour, up to the highest 
attainable speed. 

That \ should be used to ascertain both the 
strain on the tow-rope and the thrust of the propeller. 

‘Vhat self-receiving logs should be towed overboard in all 
imaginable directions in order to ascertain the velocity of the 
currents in the neighbourhood of the ship, and, if possible, 
their direction. 


That the waves and other phenomena attending the 
— ship should be observed with as great aceuracy 
as . 


That the results of this preliminary experiment should be 
referred back to be fully discussed and reported to you either 
finally or as a guide for further experiment, as may seem 
advisable. 

I foresee some difficulties which I shall now proceed to 
discuss. It is especially on these points that I want the aid 
and advice of the Association. 

There does not seem much dia in towing a corvette ; 
but the propeller of the towing vessel may send currents aft 
which may interfere with the following 

uire accurate testing; but theré seems reason to expect 
that this disturbance may be eliminated, at least with great 
approximation, by judicious arrangement, followed by suit- 
able calculation. g : 

It is not ees that there will be any difficulty in 
ascertaining the velocity of the curfents at any point. It 
will not be quite so easy to their direction. 

With regard to velocity, all that is necessary is to put 
some self-recording log at the where the velocity is to 
be ascertained. fut .a good sis to be said about the 
choice of the partietlar kind of log. 
pose which I have seen is one that 
Anfonso at the Parig Exhibitidn of 1867, "Cars 
this year. | It is an electrical log 
in whidté the turning of the screw in the water 
contact, ahd records itself by a common tel , in- 
* Paper read before the British Association at Norwich. 


* 
ae Be 





ip. This will re, 





stead of having to do the work of twisting a rope. It begins 
he the momen yoy Fe it, 
icti 20° that the 


I feel much greater difficulty about the observation of the 
direction of currente—currents not to he observed solely or 
even generally at the surface. That isa point on which I 
solicit advice and assistance. At present I can suggest 
nothing better than direct observation by the eye. _ 

I produce two instruments which have been devised for 
getting rid of the puzzling reflections and refractions at the 
surface of rippling water. One is a very old invention—the 
water telescope. It consists of a tube with a plain plate of 

lass at the bottom, which is actually dipped into the water. 

ere is thus a smooth surface always ndicular to the 
line of sight. The one exhibited is made for boat use. In 
clear water and in daylight, minute obj ean be seen in 
four fathoms, when the surface is for all practical purpo 
opaque from ripple. J have seen an instrument of this kind 
nearly 20 ft. long. With my own instrument I have found only 
one difficulty; that when the boat was under way, bubbles 
were driven past the surface of the glass so rapidly and in such 
uantities as to obstruct all useful vision. itis just possible 
that this might be remedied by altering the construction so 
as to dispense with the flange, which in my instrument pro- 
jects beyond the plate-glass, and forms a regular bubble- 


trap. 

The other instrument is Arago’s scopeloscope, of which I 
also produce a specimen. It consists simply of a common 
opera-glass, with a polarising prism inside it. The idea is to 
direct or weaken the reflected ray to polarisation, so as to 
leave the direct ray undisturbed. This very beautiful idea 
works quite satisfactory when a smooth reflecting surface is 
concerned. By its help you can see into a window on which 
otherwise you would only catch the glitter of the sunshine. 
But when I tried it on_a rippling sea, { found that turning 
the glass merely altered the, play of the light, but that the 
water was still practically ee peer setting right the 
refractions. But [ have not as much opportunity as I 
could wish for trying either instrument. 

It will be seen how very defective are the means, so far as 
they are known to me, sheers, oe horizontal directions 
of the logs. I do not know that is any means at all of 

ing their deviation from the hori plane. 

1 noticed at Havre an invention for finding the errors of 

It has occurred to me that the principle might 
? tle og bows 
it shortly. compass is packed ina li ig 
dad ie towed astern of the hip, so far it may be suppose: 
that the action of the iron or ism of the ship is 
practically nullified. A sharp pull then jerks out a stop, 
which lifts the cards off its bearing. It is then pulled in 
and the compass gen | com with that on board the 
ship, and it is thus made to give the error. Unfortunately 
the steadiness of the card can hardly be relied upon. But 
this would not necessarily affect it tor our purpose of ascer- 
taining the direction of the currents about a ship. A much 
more serious drawback to it might be the magnetic influence 
of the vessel. But might not this influence at any given 
point be ascertained at lei ‘and acorrection made? 

I have very little doubt that the section will gt 00 
me in the necessity of knowing what actually takes place 
about a ship, before we can pretend to, calculate the effect 
of a rudder or of a screw OS Teeter 

umen' c 


provements, of detail and : 
pected from the aid of a committee of this as 

It may possibly be ) Y 
the Institution of Naval Architects, not brought 

uestion before that body instead of the British Association. 
ity answer is this: it is primarily a theoretical question. It 
is therefore right in the first instance, to confer with theo- 
retical men as to the deficiencies in the experimental bases 
on which accurate deductions are to be founded. I hope 
your council will deem it right to communicate officially your 
decision to the Institution. of Naval Architects, and 1 think 
I can venture to promise you, on their bel:=lf, the co-opera- 
tion of their practical aid in settling the bases of our theo- 
retical requirements. 

‘The Institution of Naval Architects meets shortly before 
Easter in each year. I wish to secure the co-operation of the 
two societies, and also to allow time for the actual perform- 
ance Of the e: ts in the finé months of next year. 
To consult them fitst be to throw the experiments over 
until 1870 at earliest. © ; ali 
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AUSTRIAN IRONWORKS AND MINES. 
. We give, on pages 182 and 183, engravings of 


some of the most interesting objects comprised in | and 


the large complex of mining property now about to be 
sold by the Austrian Government. On page 183 a 
bird’s-eye view of the town of Eisenerz, taken from a 
point about half way up the Erzherg or Ore mountain, 
is shown. This view gives an idea of the character of 


the scenery, and of the nature of the valley formed by | of 


the river Erzbach, which forms the outlet towards the 
north from that locality, and which will, in all proba- 
bility, form the course of the new railway line connect- 
ing Eisenerz., with the Danube...There are three 


charcoal furnaces —— at. di in the 
town of Eisenesz, alongside the ‘river. of these 
furnaces is“shown by itself on page 182. These 


furnaces are very interesting of Continental 
ig 5 They are working with 


iron a : Aeerartnen 

a great of eco! an yy, employ- 
ing chareoal and poco | spathic ore ‘as the raw 
materials, On 


age 182 is a view of a row of 
ten calcining idins placed:.at the side of the Ore 
mountain in close proximity:to the opening of the 
lowest galley, and close to « building which contains 
the machinery for crashing the calcined ore, and re- 
ducing it'to the size of walnuts’ before 
into the #athace. On page 183 is given’ #” 
of the 
shows on@.of the.six terraces formed at. the 

the mountgin at:levels about 40 ft. aboveweach others 
The ore is#blasted:off the solid rock, and afterwards 
broken into:small piéces’by hand upon these platforins 
or terraces, from which it is thrown down through 
vertical shafts .or. pits, to. the level. of the lowest 
gallery, wher@it falls into traeks which run on a tram- 
way. The ore is delivered at the mouth of the 
gallery, and,taken to the calcining kilns, or stored in 
one of the large buildings or sheds constructed for 
that purpose. 

It is understood that an offer for. purchasing the 
mines and works of Eisenerz has: been made to the 
Austrian Goyérnment’ by the Credit Bank of Vienna, 
the Anglo-Austrian Bank, and some Prussian capi- 
talists, the price offered for this property being 
12,000,000 Austrian florins, or about 1,100,000/. 








THE RESISTANCE OF ‘SHIPS. 


Ona probable Connexion between the Resistance of Ships 
and their Mean Depth of Immersion.* By W. J. Mac- 
quorn Rankine, C.E., LL.D., F.B.S. 
1. It was pointed out some time a 

water is raised by a floating solid ,» which is Hed. at 

a speed greater than the natural speed of the wave, the rid 

of the wave assumes an oblique position, and the wave ad- 

vances obliquely, so that while it travels at its own natural 
speed in a direction i to its ridge, line, it at the 

same time accompanies the motion of the solid body at a 

greater speed. ‘The angle of obliquity of the advance of the 

wave is such, that its cosine is the ratio of the natural speed 
of the wave to the s of the solid body. It was at the 
same time péintéd out, that under these circumstances there 
is an additional breadth of ‘wave raised in: each second, ex- 
pressed by the’ product ‘of the speed of the solid body into 
the sine of the obliquity ; or, in other words, by the third side 


, that when a wave in 


of aright angled triangle, of which the speed of the solid 
body is the in thenuse and the natural of the wave 
the base ; ‘in raising that additional th ‘of wave 


r second energy is expended, and thus that a rapidly in- 
vaieg wifi frm is introduced: into the resistance to 
the motion of ‘the solid botly, so.soon as its speed exceeds the 
natural speed of thé waves which it raises. 

2. The waves taken imto account\in Mr. Scott Russell's 
theory of the résistance of ships are waves whose speed de- 
pends on their fength alone; and that accounts for a 
rapid increase resistance of a ship when her speed ex- 
ceeds the natural speed of certain waves of lengths depending 
on her lengt 

3. In a pape reail to thé “Royal Soéiety'in May, 1868, it 
was shown for all waves whatsoever, is a relation 
between the natural speed and the vertical depth of uniform 
disturbance—that is to say, the. .to. which an uniform 
disturbance equal to. the di of the surface parti 
would have to extend in order to make a total. 
disturbance of the water equal to the volume of dis- 
turbance. That relation is, that the of advatice of the 
wave is that due toa fall of half the-vertical depth. Ina 
paper read to the Institution of Naval Architéets in 1868 it 


was pointed out that ship is probably accompanied b 
x depends on the vertical depth to 
















ev i 
waves whose nateial. coon, 
brs atl v2 sm 






ing it} 


itself as’ now worked. The engraring. | 


observations which would be serviceable for that 

ae Geredaae t of the of di 

the wave-ridges raised various vessels at given speeds, 
the determination of "the figures of oll. 





the ‘cal 
disturbance, if not equal to the mean depth 
immersion, is connected with it by some definite relation. 
6. Results of Observations.—In an ap ix are given the 
Peary rym na: ? three ees i i 
‘ound it practicable to make o speed 
obliquely-diverging waves raised by ships. 
those which fo! 


the vessels were all paddl 

observe the position of the wave ri 

Spiel thin ddiheenpss of the paddle race. 

nara. = aarance of those waves is 
ee eames 2 ee 0 ogee Sey ya 


8 
$i7122-32.2=2.93 ft. Mean depth 
measured on her plans, 3.18 ft. The 
5 ft.; so that the mean dépth of immersion was 0.64 of the 
draught nearly. 
2. Granton and Burntisland Ferry Steamer—Speed of 
vessel at time of observation 10 knots=16.9 ft. per second. 
Angle made by ridges of sterm waves with course of vessel 
45°; sine of that angle 0.7071; uct being velocity of 
advance of the stern waves 11.95 ft. per second. Vertical 
depth corresponding to that velocity 11.95*+32.2—4.44 ft. 
Draught of water of the vessel 6.67 ft.; probable mean depth 
oa — on the supposition that it is 0.64 draug 
8.. Steam Vessel Chancellor-—Speed of vessel at time of 
observation 12.64=21.36 ft.. per second. made by 
ridges of stern waves with course of vessel 22°; sine of that 
angle 0.375 ; product being velocity of advance of the stern 
waves 8.01 ft. per second. Vertical depth corresponding to 
that velocity (8.01)*+32.2=2.0ft. Draught of water of the 














vessel 3.5 ft.; probable mean depth of immersion, on the 
supposition that it is 0.64 of the 2.24 ft. 
Waves. 
Table of Vertical Depth Corresponding to Different 
_ Velocities of Advance. 
VELOCITY oF ADVANCE. Verticat Derru. 
; | Metres 
Knots. | jad } per Feet | Metres. 
| *. oo} Second. 
at 1.69 i 0.515 0.09 0.027 
2 | Sp gBSB.. | UkROS 0.35 0.108 
3 | 5.08 1.54 0.80 0.248 
4 | 6.75. -| . 2.06 141 0.433 
5 8.44 2.57 2.21 0.676 
6 |. 4018. 49.00 3.18 0.978 
aA) 11.8 |. 8.40 4.33 1.825 
8 | 135 } 4.12 5.66 1.73 
9 15.2 4.63 7.16 2.19. 
10 16.9 |. ...6.18 8.Bb.. | 2.70 
11 186°. |.) 6.66 10.7; 8.27% 
12 20.3 6.18 12.7 889°) 
13 21.9 6.69 14.9 4.57 
14 23.6 790 +| 173 5.30 
16 | 25.8 7.72 19.9 6.08 
16 27.0 8.24 22.6. 6.92 
7 | 287 8.75 25.6 7.81 

















._ MECHANISM AND CONVICT LABOUR. 
On Mechanism-for Utilising and Regulating Convict Labour.* 
By C. J. ArpLEsy, of 




























St. | last carried out by convict labour, 


.penses the friction brake strap is actuated 
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varying conditions of such labour, both as regards the number 
of hands atailable, and the absence of previous training for any 
particular trade or occupation. Those who have been brought 
up to any trade—such as that of a tailor, shoemaker, baker 
&c.—are of course em ed in their respective trades, and 
undergoing long sentences, who have previously 
¢ Specific occupation, are usually taught one, and 
their labour is thus eventually made more or less profitable, and 
iving by honest industry 





‘deputy -director 
many years guve great attention to the 


very able officer Mr. William Scamp, the late 
of works, who for 
utilisation of i 


check upon the 
sisted of steam li 
in the excavations, and deposited them on 
another gang of men to wheel’ them: away; ‘the machinery 
ate oar seamer <6 Mlneee \ result of this 
mode of working was, that if a man,failed todo his proper 
proportion of work it was immediately and unerringly detected. 
the excavations were being completed, a large number of 
bricks - were’ : for the dock walls, &ec., anti (the earth 
excavated being suitable for the purpose) the 
in j of inery Ona 


ce gained 
the ~smail ing highl 
favourable, it led to — fd brick. 
economical working resu 


wed brick- 
obtained in the excavations, as many as 60,000 


e, and the 
than that 
having been made, and the whole of the 


per day 
operations from first to 
nt 

These, however, are exceptional circumstances, aud the 
situations where convicts can be employed in out-door opera- 
tions will always be confined within narrow limits, apy paper on 
this subject would, therefore, be incomplete it it @id not deal 
with the appliances necessary for the purposes indicated in the 
prisons of our large cities and towns. 

Up to a comparatively recent period the “hard labour” sen- 
tence was carried out by poking the men go through a 
certain amount of unproductive ' r, such as shot drill, or, 
more! commonly, turning a Tine, ‘or Jines,.of cranks of about 
14 in. radius, connected tothe pressure 
of a friction ; but this gave a) most masatisfagtory result, 
inasmuch as it was impossible for the warder to tell whether 
each man was giving out his due jon of work on the 
crank, and this frequently led to the men being punished, no 
doubt often unjustly, these machines are now practically 
obsolete. 

The treadwheel then became more generally adopted, but 
until recently the power developed was rarely employed for any 
useful purpose, because working the treadwheel is a punish- 
ment which cannot be extended beyond certain limits clearly 
defined by Act of Parliament,* and the result in any but the 
largest prisons is, great irregularity in the number of men em- 
ployed throughout the day, and at different times of the day. 

‘The conditions to be dealt with are, therefore, to accomplish 
the maximum amount of useful work to the extent of the mini- 
mum amount of labour which can be depended upon throughout 
the day, and for this purpose it is necessary that any excess of 
power developed’ by the fluctuations in the number of men 
employed at varions times, should be instantly and automatically 
absorbed, an uniform motiin of the: wheels being equally neces- 
sary for the quality of the work produced, ‘and for the safety of 
the convicts. con ei 

Under these conditions the prisoner’s labour is reduced to a 
constant amount, due to the weight of his body, and; assuming 
the speed of the treadwheels'to'be uniform, there Cin evidently 
be no variation in the ainount of work performed, “Or distress 


occasioned by sudden fluctuations ia thé of ‘the: whole. 
Various: methods have been devise for accémplishing the 
objects indicated. In some cases ah ordinary fri brake has 


been regulated by the warder in ‘charge. is is ap inexpen- 
sive arrangement; but as its Cticiegte depends‘ entirely upon 
the eye and the hand of the man in friations in 
the pressure are necessarily very wide} 80 the pri- 


uef soners will be distressed by the’ wheel“ running away,” and at 


others by having to work undet't00'Miuch pressure; or in some 
the ey ball 
) governors. safrangement is similar to“a windmill 
working on a vertical or ‘horizontal axis, the sails being fitted 
with louvres which’ are opened ‘or closed by means of the 
ordi ball governors. 

The iption of governor works well within certain 
narrow. limits, but it is cumbersome,’ ex expensive, 
Aadenmanicce some attention to asiinsein it in good working 
i fahephet é 


One ofthe nine reveny-eeabioted etna that 
erected at Wa near Livérpool,* orporation of Liver- 
from the designs‘of their own architect,'the general 













Inst. U.E. © '° es | arrangement of the having been by Mr. 
ad Tus profitable‘employment of convict labour:has long been'a | William Fairbairn, Peyronie consulting engineer to 
%t whicit has ed the on of prison: i the Corporation, ‘the details of construction were carried 
nd’ Other c , and. ‘drewentremely raté}gat-by the writer.“ h wiiliGoe | hmn 8 : 
i of, machinery the value of the work f Q to give, 
mber-of ‘com | has: been equal to the) heel und the power de- . 
en 7 er e i the power. ' pipe at r 
neral ‘the spesdof the machinery, and, 
diffcul 








‘eGo be continued.) 
 SBrivon Acty1865)28 and 20 Waetif etip426; nec. 19. 
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BRITISH ASSOCIATION. 


Appress or Mr. G. P. Bropsr, THE PRESIDENT OF THE 


Mecuanicat Scrence SECTION. 





As promised last week, we ive below the interesting ex- 
Se : nF Bidder as £ 
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applicati 
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first he deal with the , great 
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most em: 









. George. 
dent of the M patois the British 


i must be. ive of to, 
“He ‘on. the present occasion to.touch upon 






India, Ametica; and the Continent of E 
of this commtry,, they, would find them 


the ER ee law. It was found that the greatest thi 
regions, the, water finding} 
he mountains, | 


rainfall t place in 

its way down the sides of ¢ 
the rivera) which flowed. 
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400 in. peg 

rainfall 
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amount of} 
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denes along.¢he égaast into: the 
through F 


» Formerly, he; 
flowed through Mutford jock. a dam 
advice of some Dutch engineers in order to prevent the 
incursions of the sea; but however this might be, it was 
certain that the whole flow of the river between Norwich and 
Yarmouth was maintained by rrr 


5in. This fact was, attended wil 


district ; the water didnot contain m 


and the gentle flow,of the river 
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said it table 
constructor of the navy that ships 


were sent to sea before it 
was known how much or how little they would roll, and he 


&, 


or to, the 


referred to the statement he had seen in the Times as to the 


the dishes. president) then said, 


to say that the official statements. which have a 
which have. not been contradicted, ere untrue the 
is what I have 


reply he! received was, ‘ What I have stated 
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: experiments, a , at 
rt States, tipom the form.of vessel 0 least 


th, and | rted upon 
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bone end of road, in a building erected 
» WAS) a pparat us of weights and pulleys, by 
oul ra : a rope attached toi, at 
aired, of fifteen miles an “By means of 
ting seconds ingeniously connected with the 


ht rope, the appa- 


carrying the dra 

as made to record the rate of of the car at every 
instant of its passage over the rails, and to give a diagram of 
the same on Paper. Projecting over the water from the car 


arm or 


, to further end of which was attached 


the tow-rope for the vessels which were the subjects of 


experiment. 


Here, also, was the contrivance which régis- 


tered the resistance of the body drawn through the water. 


Some time and much ingen’ 
d | from this the disturbance caused by the j 


uity were required to eliminate 


its movement upon the rails; a small matter, it would seem, 
but which was found to be ro gee where the greatest 
’ y: 


was aimed at, and , obtained. 


accuracy 
With these means at his command, Mr. Winans ed 
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ON CENTRIFUGAL PUMPS.* 
By Jonny anp Henny Gwyn. 


At this special time when works of irrigation, 
arid surface condensing are respectively attracting a rte 
of public attention never before aceorded them, we thi 
a few remarks on our improved centrif ps and cen- 
trifugal ora | engines (machines w Lon their form 
are now generally recognised as the best adapted for raising 
water), may prove interesting to this Section. It is not our 
purpose to enter into any dry’ disquisitions, or to give any 
abstruse calculations concerning centrifugal force or the 
laws that govern it ; this has been done over and over again ; 
theory, however, has not been found to be practically correct ; 
nor do - wish to offer any adverse criticism on the various 
types of centrifugal pumps made - other ineers. 
Having devoted a great Shi eecssonaientt to the saniheiaye 
of centrifugal pumps for the last twelve years, we early 
began to eer that there were many defects in the various 
types of those pumps. There are some points essential to the 
construction of a good a whether it is reciprocating or 
The first gran: 


rotary. le is, avoid all contractions or 
enlargements in the pipes or water , the importance 
of this is shown in the following experiments by M. ict. 


With a head of water of 32 in., 4 cubic feet were di 
when the pipe,was straight, in 109 seconds. With one en- 
largement it required 147 seconds to discharge 4 cubic feet, 
with three enlarged parts 192 seconds were occupied, and 
with five e ts 240 is. Asarule, pump makers 
seem to thi that sudden contractions only are to be avoided, 
large ing considered dn advantage, but in reality 
both con! 0 enlargements are equally bad. 

The second point t6be observed is this: Ali curves should 
be as gradual as #50 that all. sudden change in the 
direction of the water may be avoided. This is particularly 
necessary in centrifugal s the flow.of the water isso 
very rapid and the friction inthe b increases as the square 
of the velocity, or nearly so. aha 


The third point to be attended to is # 
The circle ¢lfers less surface for ie, 








i relation to centrifugal map 
we will not dwell at present, but proceed atianee to describe 


our improved centrifugal pump. Par 
Diagram No. 1, Fig. Lt shows a cross section, and Fig. 2 a 
. sectional model 


sectjonal elevation, of one of these pumps ; 
is also on the table. The pump itaelf pay 
disc, A, with from three to six arms; s@ art 
ie he coer 
. y decreasing in 
ery Fo 
a knife ¥ object of this is to 
rated currents of ros into euch side of the 
ducing an eddy or reflux. The arms are radial for two-thirds 
of their length, curving off towards the periphery in an oppo- 
site direction from the line of rotatiqn. e arms are bent 
JSrom the line of rotation in order to direct the water into the 
sweep of the case, and prevent it rushing Boe yp the outer 
side of the discharge passages. This w result. unless 
some such means were taken to prevent it, as all icles of 
matter fying off from a body in rotation do so im straight 
lines. curve in the blades also tends to utilise the vis- 
viva which remains in the water after leaving the disc. The 
area of the disc should be equal 4o.the.arca of the inlet, and 
outlet pipes,at all points; thus the area of the opening at 
the periphery of the arms, or at the middle of the arms, 
should be precisely the same: this is accomplished by taper- 
ing the blades towards the outer edge, thus diminishing their 
breadth as the cireumference increases. Two rings, one at 
each side of the arms, form the bearing surface. e wheel 
is keyed to a steel spindle by steel keys. The whole of the 
disc, with the arms and side rings, are one casting of steel. 
The metal casing consists of two pieces of such a shape as to 
form a profile of the arms of the disc, and recessed for the 
be: 







rings. 

Fig. 2. SB shows an elevation and cross section of the 
case with the disc in position; C C are the suction passages 

which branch off from the suction pipe, E, at the point, D. 
To prevent any obstruction to the flow of the water, the 
bottom part of casing for the dise B* dies off to a knife edge, 
and a space is left between the passage and the case to carry 
the suction pipe, C C, over the enlargement of the discharge 
in a straight line to the openings in the centre of the 

Sion a which point they curve into the top of the opening. 
The dischar, are sprung from the periphery of 
the disc in the form of a helix or volute, commencing at the 
top of the case, 1 A, and increasing to the full size of the 
ipe at the point, 4A. We have found, from carefully con- 
Sucted experiments, that when the pumps are working at 

their best speed, the cubical contents of the dise are disc! 

three times in every revolution ; thus, if the cubical contents 
of the disc are — to 1 gallon of water, 3 gallons will be dis- 
r revolution ; if making 500 revolutions per minute 
1500 gallons per minute will be disc . We, therefore, 
make the ane passage from the point A' to the point 
A‘, three times the cubical capacity of the disc. When the 
pump is at work the water is constantly thrown off at all 


points from the periphery of the disc in a continuous stream, | made 


consequently, by forming the outlet pipe in the form of a 


helix, increasing to the point of discharge, the water travels | hea’ 


round the case at about the same speed ‘as the iphery of 
the arms, and the case is emptied Cn i Goenry Tevekatliin ‘of 
the dise. In all other centrifugal pumps that we have seen, 
the disc works in an oblong or square case, in which a very 
large surfate is exposed to the friction of the water, with a 
consequently retarding effect. In the case under notice the 
water only once its form, arid’ this when’ passing 
through the disc. (To be continued.) 


* Paper read before the Come ae uke deren 
t wings prepared from the drawings exhibited will 
appear tae the* conclusion of the paper in our next number. 








‘CORONERS’ INQUESTS AND BOILER 
EXPLOSIONS.« 
By Lavineron E. Frercnzr, C.E, 

THE most casual reader of the public pers cannot 
fail to be struck with the freque of steam borer explosions 
and the great amount of life sacri them. Sometimes 
as many as ten, and even twenty, lives have been sacrificed 
by a single explosion. On referring to the records of the 
Association for the prevention of steam boiler explosions, in 
operation at Manchester, under the presidency of William 

airbairn, Esq., C.E., F.R.S., LL.D., &., it ap that 
since the commencement of 1855, up to the 31st July last, 
there occurred in different parts of the kingdom as many as 
4164 gar 4 by which 789 persons were killed, and 924 
inj This, however, is by no means the total number of 
lives sacrified. In the earlier years of the association’s opera- 
tions, such complete records were not kept of all the explo- 
sions occurring throughout the United Kingdom, as has been 
the case more ly ; added to which there can be little 

uestion that some have always escaped its vighehes so that 
whole number occurring from year to year has never been 
fully reported. ‘The list just given, however, of the lives 
i is a sufficiently serious one to excite attention, 
while it may be stated, in round numbers, that about fifty 
steam boiler explosions oceur on an average every year, re- 
sulting in the loss of seventy lives. 

Explosions have too frequently been attributed to unac- 
countable and mysterious causes, so that they have been 
regarded by some as catastrophes which science could not 
grapple with or caution prevent. The experience of the 
association already named, proyes-however, that this view is 
totally incorrect, and that explosions arise from the simplest 
causes, and are perfectly within the grasp of common know- 
ledge and common care to prevent. ; explosions arise 
from the use of old worn-out boilers, which have been allowed 
to be so eaten away either by external or internal corrosion, 
that the plates have become reduced to the thickness of a sheet 
of brown paper, when explosion has taken place at the 
ordi steam pressure, simply from the dilapidated condi- 
tion of the boiler. Others arise from collapse of the furnace 
tubes, through the neglect of the simple precaution of 
strengthening them with encircling hoops, flanged seams, or 
other suitable provision. Others, again, are due to weak 
manholes, or defective fittings, while some occur through the 
carelessness of the attendants in holding down the safety- 
valves, or neglecting the water supply. Whatever may be 
the precise circumstances of each case, the cause of every one 
may be given in one word, viz., neglect, while the simple pre- 
ventative is care. 

At the inquiries conducted -by coroners as to the cause 
of explosions, the public naturally look for all the facts 
of the case to be brought out, so that they may not only 
be informed that so many poor fellows have been blown 
to death, and so much property damaged, but also instructed 
as to the true cause of the catastrophe,.so that a recurrence 
may be avoided. These hopes are, however, as a rule 
grevonsly disappointed. The public are misguided rather 
instructed, and instead of any practi ongmenives 

sisnife ilar disasters, they are 


being given for the prevention of 

generally stated to be perfectly unaccountable and accidental 
that no one is to blame, and that nothing could have pre- 
vented ‘the catastrophe.’ The evidence itted is of the 


most absurd and frivolous character. In many cases, too 
numerous to refer to in detail on the present occasion, wit- 
nesses are adduced to prove that the exploded boiler which 
has just been rent in fragments was a thoroughly sound one 
—indeed the best of the series—and perfectly safe at the 
pressure at which it was worked, or at once, twice, or three 
times as high; so that the explosion was perfectly mysteri- 
ous. On one occasion a witness attributed the explosion of a 
weak and malconstructed boiler to wind in the pipes, pro- 
duced by lifting the safety valves; on another occasion one 
of the witnesses attributed the explosion to the formation of 
an explosive within the boiler, which, he thought, had 
become ignited by a flame from the furnace leaping through 
a crack in the plates. In. another case an explosion was 
attributed to the steam of one boiler mixing with that of 
another at a different pressure, which, it was imagined, would 
form an explosive compound. Another explosion was attri- 
buted to the water being allowed to rise 2 or 3 in. above its 
ordinary level, the witness stating that “water was very 
turbulent, and would burst a boiler much quicker than 
steam ;” adding that, as the boiler was but partially clothed, 
he thought that atmospheric influences “had a good deal to 
do with the explosion in consequence of the boiler being but 
half clad on a cold frosty morning, Many other similar 
eases might be given, but these will suffice to show the 
character of evidence too frequently given at coroners’ in- 
quests as to the cause of boiler explosions. 

With such investigations it must be clear no. progress can 
be made, and fatal boiler explosions recur with sad constancy. 

There are, however, a few, though very few, exceptions to 
this rule; one of which occurred in the city in which this 
meeting of the association for the advancement of science is 
now held. The explosion in question happened about two 
years since, killing seven persons, laying the premises in 
which it occurred in ruins. The cause of this sad disaster 
was simply that the boiler was a bad one, though new and 
under special contract. This the jury plainly stated 
in their verdict; and the maker of the ler had to pay 

VY nema, to the amount, I believe, of 20007. .A few suc’ 
verdicts would shortly rid the country of boiler et, 
and it is in behalf of such plain and out-spoken v that 
this paper is written. 

This paper does not by any means profess to follow out to 
the full the interesting and im; t subject. of the cause of 
boiler explosions ; but to call attention to| the inadequacy of 
the investigations with regard to them usually made by 
coroners, and to advocate these more’ searching and. 
ba pata To accomplish this the following plan, is pro- 








* Paper read before the British Association at Norwich. 


Let every coroner be empowered and instructed, when hold- 
ing an inquiry on a boiler explosion, to call in two competent 
the cause of the explosion, and report 
these engineers to visit the scene of the 


the evidence gi 
boiler, and ai inquiry ; 

in addition, they should report to him either jointly or 
severally on the cause of the explosion, and aceompany their 
report with suitable scaled drawings of the exploded boiler, 
showing its —— construction, and the lines of fracture, 
as well as the flight of the-parts, as far as they can be ascer- 
tained. The inquest to be open to the public, under the con- 
trol of the coroner, and also to the press, both scientific and 
general, so that the entire ings may have as wide a 
circulation ‘as possible. A full account of the on ek inelud- 
ing the ‘engineers’ bat car accompanied with scaled 
drawings, to be printed and deposited at the “patent office,” 
and to be accessible both to the purehase and i ion of 
the public, as is at present the’case with the ifications of 
patents. Also a report of each inquiry to be sent to the 
members of both Houses of Parliament as issued. 

Such a course, it is thought, would stimulate coroners to 
make searching and full investigations; and if at the outset 
incompetent engineers were selected by the coroner, the pub- 
licity given to their proceedings as recommended above 
would bring them under the eriticism of the press and gene- 
ral engineering public, which, it is thought, might be relied 
on as a corrective. If full investigations were brought to 
bear upon boiler explosions ; and those steam-users, who pro- 
duce them by working on old wofn-out boilers, were fairly 
brought to the bar of public opinion, and compelled, when 
necessary, to- compensate the widow and orphan for the re- 
sults of -their negligence, the mystery of boiler explesions 
would soon be dispelled, and their occurrence put a stop to. 

The frequency and fatality of steam boiler explosions has 
frequently been used as a plea for a Government system of 
compulsory inspection, and juries have frequently coupled 
with their virdicts a recommendation to this effect. There 
are, however, serious objections to this course. Such a system 
of inspection must necessarily be earried on by rule, and, 
however wisely such code of rules might be framed, and 
however liberally carried out, it would be impossible to prevent 
its proving a harass to the individual steam-user, and an impe- 
diment to progress ; so that it should only be adopted as a last 
resort. These objections would be: avoided ny confining 

y 
U 





Government action to investigations carried out by means of 
coroners’ juries consequent on fatal explosions. Under this 
system, the steam user would be left perfectly free as regards 
the management of his boilers; but would be held responsi- 
ble for results, and the Government would not interfere 
until a fatal explosion had occurred, when they would then 
make a faithful investigation, and freely report the facts. 
It is firmly believed that faithful investigations and plain 
speaking would do much to put down explosions in the 
course of a single year, and, therefore, the plan suggested 
for rendering coroners’ inquests with re; to boiler ex- 
plosions of greater efficiency is commended to the con- 
sideration of this section of the British Association for 
the Advancement of Science, believing that it would 
rove a practical step towards the prevention of the present 
oss of lite through the constant recurrence of steam boiler 
explosions, and render a system of compulsory Government 
inspection unnecessary. 








Tue Mont Cexis Ratiwax.—The Gazzetta Ufficiale of 
Florence gives some details on the interruption of communi- 
cation over Mont Cenis: “A violent storm burst during the 
evening of the 10th, and rain fell in such torrents as to 
render in a few hours the gréat road’ on which the railway is 
laid quite impracticable between the stations of St. Martin 
and the Bard. The effects of the flood were terrible. Im- 
mense masses of earth sli from the mountain on the 
road, which was itv in several p!aces by deep crevices. 
The enormous quantity of water also caused some of the 
supporting to girs way, and the result was that not 
ai the railway . but’ ‘also’ that of ordinary carriages 
had to be suspended. ‘When the rain ceased measures were 
immediately adopted for repairing the way, and the inter- 
ruption is now ¢onfined’ to a distance of about 3000 yards. 
The entire communications on: the ordinary road will be re- 
established some days earlier tham on the railway in conse- 

uence of the exeéptional nature'of the repairs required by 
the latter. The old road is used to supply the place of that 
which has been injured.” 

Srreet Accipents 1n Lonpon,—During the first six 
months of the present year, 1249 violent deaths were 
registered in London, including the:deaths of 89 persons who 
were killed by horses or carriagesim the streets. Eighty-nine 
deaths in six months imply that this class of street accidents 
is not decreasing, since the’ numbered registered in the 
twelvemonth ending December 31, 1867, was 164; and it 
is worthy of remark that more people are killed in the year 
by horses or carriages than by railways. 

Tur Mrtitwait Docxs.—These docks were opened on the 
14th of March, and to the 30th of June the total of vessels 
admitted was 292, of~ an segregate burden of 98,605 tons. 
The tonnage in dock incre: week by week from the open- 
ing, and on the 30th of June stood at 32,494 tons, represent- 
ing 61 vessels! while the earnings advanced from 167/. for 
the first week to 1044/. for the last. A revenue of about 
1400/. per week, it is considered, will be sufficient to proyide 
for the debenture and existing preferential capital, while 
about 2000/. per. week would in addition pay a dividend of 
3 per cent. on the present ordinary stock. f 

TaBLE Bay:—Application has been made to Parliament for 
a Bill eonpey 4 Table Bay Harbour Board to borrow a 
further sum. of 30,0007, to complete*the works. The com- 
missioners have also applied to Parliament for power to erect 
a patent slip in the inner basin. No difficulty is anticipated 
in passing both measures. 
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THE CROYDON GASWORKS. 
Continued from page 161. 
Tus two fo one of which has «high level com- 
munication with the Wimbledon and Croydon Railway, ma 


about 500 square 
41 ft. 6 in. wide. 
house, as shown in the 
with five circular . 
high, and one doorway in the o r 
12 ft. high. The store next to y has a circular 
headed opening, 11 ft. 8 in. wide, and . high, to allow of 
the ge of the wagons from the railway along the high 
level siding, as shown in the cross section of the retort house, 
page 161. This siding is carried on brick piers placed at 
short distances apart, the rails being carried upon girders 
spanning the openings between the piers. The height of the 
ables from the springing is 16 ft., or 45 ft. from the ground 
evel. The side elevations are lightened with ls, eleven 
on each side, and a circular opening is made in each panel 
6 ft. 108 in. diameter.. The strength through the panels is 
34 bricks, and the piers are 4 bricks thick, this excess of 
material having been put into the walls to give them 
sufficient stiffaess to support the weight of coals stored 
within the building, and which is often piled to a height 
of upwards of 20 ft. This "~~ in common «oe oe the —s 
the buildings belonging to t company execu 
in yellow stock bricks, with ater of red Suffolk bricks, 
with which also all the arches are turned. 

The retort house which lies between the coal stores has a 
length of 164ft. 8 in., and a breadth of 60ft. The ends are 
pierced . with five semi-circular arches 4ft. 2tin. radius, 
which are filled with louvres. These arches form the heads 
of panels which are continued downwards to the ground. 
The gable is lighted with a three-arched window. is part 
of the building is divided from the coal stores by y walls, 
which have ten circular-headed openings, 8 ft. wide and 14 ft. 
high, and 5 ft. above the crown of these openings is another 
row of similar width, and 8ft.in height. In the centre of 
each wall is a circular headed doorway, 4ft. wide and 8 ft. 
high. The retort beds running down the middle of the retort 
house consist of two wings, in the centre of which is placed 
the chimney (see longitudinal section) ; only one bed has been 
filled, and it comprises seven arches, 8 ft. 4in. in diameter 
by 7ft. Min. high, and 20ft. long. The arches are three 
bricks thick, the two inner courses being of firebricks, set in 
fireclay, and the outer one of stock bricks set in mortar. 











The piers between the arches are built entirely of firebrick. 
The retort bed is laid on a foundation of concrete 2 ft. thick 
and about 4 ft. wide, the ground between being carefully 
filled in and consolidated. tween the arches the retort bed 
is well filled in with brickwork, thoroughly uted, and 
brought to a level surface, carefully finished off nearly up to 
the level of the underside of the hydraulic main. Two flues, 
2 ft. 9in. by 2 ft. 9in., communicate with the chimney which 
is placed in the centre of the retort house. The foundations 
of this shaft are 10 ft. below the level of the retort house floor, 
and consist of a block of concrete 7 ft. thick and 16 ft. square, 
upon which is laid the first courses of the brickwork, about 
14ft. square, reduced to 12 ft. at the floor line, which height 
remains the same for 56ft. above the floor level. Through 
the centre of the base of the chimney, and flush with 
und line, an archway is made, 4ft. 6 in. wide, and 8 ft. 
igh, in the centre of which, and in the crown of the arch, is 
ft a manhole 18 in. square, increased to 2 ft. on the inside 
within the chimney. is manhole is left for entrance into 
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bench is filled with seven clay retorts, sup by 
arches, arranged to intercept the heat, and ¢ 
— around all the retorts. Originally, it was con- 
sidered the right practice to set retorts as lightly as pos- 
sible; but this construction has been for some time 
abandoned in favour of a heavier system which 
rience has found to be more durable; retorts set in thi 
way lasting for three years, instead of having to be renewed 
every year. The amount of heat, moreover, stored up in 
the extra brickwork of the setting arches is found to = 
duce an economy in the consumption of coke in the fur- 
naces. Five of the retorts in each bench are D shaped, 20 in. 
by 13in., and two are circular, 16in. in diameter. Most of 
extend from front to back of the bench, but some are 
only of half this length, and abut in the centre against a wall 
built midway in the arch. The capacity of each through 
retort is about 5cwt., that of the circular ones being some- 
what less than those of a D section. This latter form is also 
found more favourable for the production of gas than the 
circular ones, in which a smaller quantity of gas is obtained 
and a greater bulk of coke is left than in the D retorts. It is, 
however, convenient in a group of seven, which has been de- 
termined practically to be the best number for a bench, to 
employ two circular retorts in the upper row where the space is 
somewhat limited, and the mouthpieces would interfere with 
the ascension pipes from the lower tiers. 

The ends of the retorts are closed with cast-iron mouth- 
jieces connected with 5 in. ascension rane leading up into the 
ydraulic main, which is made of wrought iron, in eight 

sections of three different lengths, 22 ft., 19 ft. 8in., and 
12 ft. 2¢in., the whole lengths being 147ft. tin. It is 
D-shaped, 20in. by 20in. internal diameter, with a flat top 
to receive the dip pipes. The cover of boiler plate is din. 
thick, fastened to the sides with #in. bolts pi 4 in. apart. 
The holes for the dip pipes are 64in. diameter, cut into the 
plate, and pitched 154 in. a from centre to centre. The 
sides are of fin. boiler plate, rivetted together with 7in. 
rivets, and on the side opposite to the ascension pipes man- 
holes are cut, two to each section of the main, provided with 
cover plates secured with cross bars. The different lengths 
are fastened together with flanges rivetted on, and the ends 
are closed with plates of the same strength as the sides. 

The substitution of wrought for cast iron as a material for 
the construction of hy i¢ mains is one of the many im- 
—- in gas‘engineering which have been introduced 

uring the past few years. Not only are the cast-iron mains 
in large works cumbrous and heavy on account of their size, 
but the heat to which they are exposed is liable to crack and 
break them, and many serious disasters have been caused 
from the tar deposited in the main flowing down into the 
furnaces. At the Croydon Works the gas is carried into the 
condensers from pipes at the end of oes g through 
the top plate, and the tar is conveyed thro’ in. diameter 
pipes, which tap the sides of the main, lead off into the 
tar tank, which is built in front of the purifier house. 

This tank is so far sunk below in gay level that isentirely 
beneath the surface; it is divided into five compartments, 
which are covered by arches three rings thick, and three 
openings are made on the party walls, forming a commu- 
nication between the compartments. Two manholes are 
made in the arched roof, 2 ft. wide by 2 ft. 6in. long, and 
covered with cast-iron plates. The sides and bottom of the 
tank are well puddled. All the brickwork is set in cement, 
and the floor is made good ‘with 18in. of concrete. Its 
capacity is 60,000 gallons, and the depth from the ground 
level to the floor is 14ft.2}in. From the hydraulic main 
the crude gas is led away to the condensers, which are erected 
outside the retort-house, as seen in the plan, 160. They 
consist of twelve vertical cast-iron pipes, 24 in. diameter, and 
about 15 ft. high. Within these pipes are placed tubes of 
18in. diameter, leaving an annular space of 3 in. between 
the two pipes, through which the air is free to circulate. 
The gas enters the condenser at the bottom of one of the 
pipes, and, ing up to the top, is carried through a union, 
and down the adjacent tube, winee it again is drawn by the 
exhauster, through the next standard, and so on through the 
whole series forming the condenser. Through the con- 
densers the gas is exhausted into the scrubbers, of one 
of which a section is given below. This part of the plant 
was ially designed by Mr. Christie, who, as we have 
stated, was employed by the Gas Company as engineer be- 
fore Mr. Brothers was consulted. It was originally intended 
to have only one scrubber, 10 ft. in diameter and about 20 ft. 
high, but subsequently the height was reduced by one-fifth, 
and three additional lengths were added to build a second 
scrubber. They are of cast iron, made in four le of 4 ft. 
each, and at the level of the first joint is a wooden 
grating, upon which the broken coke throu, 
ters is stacked, i i 





with a hood to prevent the water 
from entering it. The i 
intercepted by a baffle 
converts it into a 
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scrubber until it becomes so charged with ammonia that 
12 oz. of sulphuric acid are i vert the quanti 
contained into sulphate 


monia. 


req to 
in one gallon of ammoniacal 








THE BESSEMER PROCESS. 
We illustrate herewith an apparatus recently patented by 
Mr. Henry Bessemer for following out his early propositions of 
decarburising iron by the oe of substances ppc 
i this apparatus being practically appli 
en ct niniea, chlorates, and other salts, which evolve that 
oxygen gas when heated. Mr. Bessemer in his new specification 
aang airy: Aa gry No. mien oles pee bon ber 

proceeds to ibe his present , Which is an im 

mode of applying the general idea patented in 1856, under 
special circumstances and conditions. Mr. Bessemer’s speci- 
fications are all so clear and well worded that we can do no 
better than transcribe portions of the original document verbatim 
in explanation of our figures. 


FiGa.i. 


One method of conducting this process, as described by Mr. 
Bessemer, is to place beneath the molten iron a perforated case 
capable of ane a high heat, and containing a solid matter, 
such as nitrate of soda, which gives off oxygen on being heated. 
“ The heat of the molten iron causes the nitrate or other matter 
to liberate oxygen, which forces its way through the perfora- 
tions in the case, and it issues into and amongst the particles of 
the molten iron, as whep air is forced through the tuyere pipes in 
the ordinary way of conducting the Bessemer . When 
solid matters are used to generate the oxygen, as above stated, 
it is advantageous to use a converting vessel like that which is 
usually employed in conducting the Bessemer process, that is 
to say, a vessel mounted on trunnions, and with a mouth or 
opening to receive and discharge the metal, and give exit to the 
gases passing away during the conversion, and also with an 
aperture at the bottom; this aperture usually receives the 
tuyere box, which closes it when the vessel is at work, and airis 
blown through the tuyeres, but when solid substances are to be 
used I replace the tuyere box by a case or chamber lined 
with refractory material; this case or chamber is filled with 
the nitrate of soda or other material capable of evolving 
oxygen, and is closed at the top with a perforated fire- 
tile, or it may be with a slab of refractory stone. 


make the case of such dimensions that the area of the surface 
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the action of the nitrate or material on the iron may be reduced 
to any desired extent by mixing dry clay or other inert matter 
with the . nitrate or material; but I lay no claim to the mould- 
ing of such blocks by pressure, nor to the mixture of inert 
matters with the nitrates or other material, nor do I lay any 
general claim to the use of nitrates or materials yielding 
oxygen gas except when used according to my present inven- 
tion. 


“ Fig. 1 is a vertical section of an apparatus so arranged. 
At the lower part of the vessel, a, which is similar to the vessels 
employed in conducting the Bessemer process, a ring or hoop of 
iron, 5, is fixed to the plates, ax, which form the lower part of 
the vessel. The case or chamber, d, for holding the nitrates or 
other material, is provided with a flange at its upper edge, 
which is secured to the vessel by a series of slotted studs and 
cotters, one of which studs is shownate. The case or chamber 
is lined with firebrick, fireclay, ganister, or other suitable re- 
fractory material, as shown at c. When the nitrate or other 
material, shown at g, is put into the case, the perforated cover 
or tuyere plate, 4, composed of firebrick or Ransome’s concrete 
stone, is put on, and the case will then be in a cofidition ready 
for use. When, however, the nitrate or other material is fused, 
and cast into the case or chamber, d, and has become solidified 
therein, the use of the tuyere plate may be dispensed with, as 
the metal will act on the upper surface of the nitrate or 
other material and fuse it gradually, and not float it 
upwards in the way thst loose crystals of the nitrates 
would be carried up if tuyere ee were omitted. Be- 
fore operating on the crude iron I prefer to heat the vessel, 
which may be effected by securing an iron grating to the 
bottom of the converting vessel by means of the slotted studs, e; 
on this grating a fire can be made, the products of combustion 
escaping by the mouth, i, of the vessel. When the vessel has 
been heated sufficiently the grating may be removed, and the 
case or chamber, d, may ical in place, as shown in Fig. 1 
A little “slip” or mixture of clay and fine sand in a creamy 
state is put around the edges of the tuyere plate h, so as to secure 
a good joint; after which the vessel may he turned on its axes 
(one of which is shown by dots at 7) into a position to receive 
the molten crude iron to be operated upon, so that the whole of 
the metal from the melting furnace may be ran or poured into 
the vessel before any action of the nitrates takes place; the 
movement upward of the vessel thus brings the whole of the 
metal simultaneously into a position to be operated on. The 
fluid iron enters the tuyere boles, and coming in contact with 
the nitrate or other material rapidly generates oxygen gas, 
which passes upwards from the tuyere plate in numerous 
streams through the fluid metal in the same manner as air 
passes upwards from the ~~ holes in the ordinary Bessemer 
process. The oxygen will d ise the crude iron and 
convert it into malleable iron or steel, after which the products 
may be discharged from the mouth, 4, of the vessel by turning 
the vessel on its axes as usually practised. 

* Also according to my invention when I employ either nitrate 
of soda or nitrate of potash or other easily fusible matter which 
yields oxygen in coming in contact with fluid iron and purifies 
or decarbonises the same I bring the nitrates or other matters 
into a fluid state in a suitable vessel before such matters are 
fo ge in contact with the molten iron, and I introduce such 

nitrates or other matters in jets or currents, which are 
forced through small oun or tuyeres into the fluid metal, 
the force with which they are injected being such as will pre- 
vent the fluid iron from entering the tuyeres or the chamber 
containing the aforesaid fluid nitrates or other matters. I 





refer to fuse these matters in an iron vessel provided with a 
acket*for the circulation of superheated steam or hot air. I 
insert one or more fireclay tuyeres in the lower part of the con- 
verting vessel, which tuyere or tuyeres I connect by a short 
pipe withe the vessel containing the fluid matters before named. 
e B pega leading into and through the tuyeres may be 
heated by passing superheated steam or hot air through them 
previous to admitting thereto the fluid, nitrates, or other 
matters. The emission of the superheated steam or hot air 
will serve to exclude the fluid metal from the tuyere openings 
until it is desired to introduced the fluid matters into the vessel, 
and also after the whole of the fluid nitrate or other matters 
have been injected, the steam or air will again pass and thus 
prevent the iron from entering the tuyeres or passages. In order 
to force these jets of fluid into the molten iron, I also employ 
superheated steam or hot air under sufficient pressure to act on 
the surface of the said fluids, the mouth of the vessel containing 
them being closed by a valve for that purpose. i 
“I would observe that when I so employ fluid matters to re- 
fine, purify, or decarburise any molten iron, that I prefer that 
the vessel containing the iron should be of such form as will 
admit of a much greater depth of fluid metal in a to 
its diameter than vessels usually employed in the Bessemer 
is not essential to the 


process; but this increased depth of m 
erred in constructing 


success of the process, but is to be 


new apparatus. Such vessels may either be movable on tran- 


nions, or they may be fixed cylindrical or other shaped vessels ; 
but I prefer to employ vessels mounted on trunnions usually 
called tipping vessels, such as are generally employed in the 
Bessemer process. Vessels that are now in use for that 
process may be readily adapted to the use of fluid nitrates 
in lieu of atmospheric air, as will be readily understood 
on reference to the engravings annexed, where Figs. 2 and 3 
—- vertical sections of a Bessemer converting vessel in 
different positions with the oy necessary for using fluid 
nitrates attached thereto. e converting vessel, A, is con- 
structed of plate iron, and has a lining of ganister, B, at the 
lower of the vessel. There is a hoop of iron, C, from which 
slotted studs, D, project, and by means of which the tuyere 
late, E, is to the vessel ; this plate has a tubular part, 
, and an inclined ring, G, —— from its upper surface. A 
block of tuyere of burned fireclay, H, is fitted into the inclined 
ring, G, and rendered air-tight by running in some Portland 
cement or plaster. The central part of the tuyere, H, is made 
hollow, and several small openings I converge from it,gas shown, 
for the purpose of distributing the fluid nitrates or other mate- 
rials in small streams through the fluid metal. At the back of 
the converting vessel the chamber, J, is fixed; it is surrounded 
by a jacket, L, which also encloses the four-way cock, M, the 
handie of which is external to the jacket, and therefore not 
seen in the drawing. K K are brackets by which the —- L, 
is connected with the casing of the converting vessel. Before 
the a tus is employed to convert the crude metal, a fire ma: 
be made in the vessel, a blast of hot air being propelled throug 
Sam S for the purpose of up the combus- 
bo the fuel. Meanwhile the eg Shon ? tonite 
yielding oxygen gas is put into » J, e 
funnel mae, Shich M4 then closed, hi is 
pas by or through the. axis of the vessel (shown by dots at 
and the air is convayed by the ipe, Q, into the jacket, and 
allowed to blow off through the air 
or 


chamber, J, where they are then retained in a fluid state by the 
hot air passing through the jacket. 

“Fig. 3 shows the position the Sg is put into for the 
purpose of receiving the crude molten iron to be operated on, 
which is run in through the open mouth, 0, of the vessel. 
Whilst the metal is running in, a current of hot air is employed 
to heat the pipes and tuyere block through which the fluid 
nitrates are to pass, the air also serving to prevent any of the 
molten iron from entering the tuyeres. The air for this purpose 
is conveyed from the axis of the vessel by the iy , S, passes 
through the four-way cock, M, and pipes, T an Tx, into the 
tuyere block, from which it escapes by several small \. 
As the mouth, O, of the vessel is turned upwards, the tapers 
block, H, descends, and just as it is about to be immersed 
beneath the surface of the molten iron, the four-way cock, M, is 
reversed; the vessel is then turned up into the position shown 
in Fig. 2. By the reversal the or — the 4 under 
pressure no longer passes through the pipes, T and Tx, into 
the tuyere block, but finds its we 3 throug! Ohe pipe, U, into the 
upper part of the chamber, J, and there pressing on the surface 

the molten nitrate or other material, forces it through the 
four-way cock and pipes, T and Tx, and through the several 
tuyere openings into the fluid metal.. When the whole of the 
fluid has been discharged the air under pressure will follow 
through the same and exclude the metal from the 
tuyere block until the vessel is turned down and its contents 
discharged. Ifthe nitrate or other material yielding oxygen 

be used in such quantity as only to partially decarburise 
the crude iron the passage of air through the metal after all the 
fluid nitrate has been discharged will not only complete the de- 
carburisation to the desired extent, but it will increase the 
temperature of the metal. This increase of temperature will 
be still more readily effected if some fluid spiegeleisen or other 
carburet of iron be added at the time—that is to say, after all 
the nitrate or material has been ee In order that the 
removal of an old tuyere block and the supply of a new one may 
be effected readily a joint is made in the pipe, Tx at W. This 
joint is shown on a fone scale at Fig. The ‘elbow pipe, T, 
has a dovetailed ring, X, bolted to it, and the pipe, Tx, has a 
corresponding dovetailed flange fitted into the ring, X, and 
capable of moving within the dovetuiled ring, so that whenever 
the flange of the pipe, Tx, is unbolted from the tnyere plate, 
E, it may be moved on the joint, W, out of the way, 
and thus admit of the rem of the tuyere plate from 
the vessel. Such vessels ‘may either be movable on 
trunnions or they may be fixed cylindrical or other shaped 
vessels. Usually 1 employ such a proportion of nitrate or 
material in relation to the quantity of crude or cast iron 
operated on as to convert the metal at once into malleable iron 
or steel. Insome cases however it may be convenient to employ 
a smaller ion of nitrate or material, and to leave the 
metal in the form of a readily fusible cast iron, but of improved 
quality, and this cast iron may be afterwards converted by the 

i Bessemer process or otherwise employed. It is well 
known that there are many gradations of quality or degrees of 
decarburisation between what is usually called mild steel and 
the quality of metal which is usually termed cast iron; and it 
will be obvious that the decarburisation of the metal may have 
any range between these limits depending on the quantity of 
oxygen-producing material — and the quantity of carbon 
originally contained in the therefore that 





risation 
as may best adapt it to the uses or after processes for which it 
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se halon the warkaco of the sostal, as is snggeated in | _ScrxbviIvi0 and other papers bave lately given mach atien- | ously part of the contents. A 


introduced ot a = is suggested ” 
general terms in the specification of my said former patent, as al 
in that of another patent granted to me, and dated 31st May, 1856, 
No. 1292. In some cases however it is desired in place 
of converting the metal in part by the air introduced and 
in part by the nitrate or chlorate which it carries with it to 
effect the conversion entirely by the nitrate of chlorate. I then 
employ a current or currents of an inert gas, such as carbonic 
acid gas, or steam, or vapour to carry.the powdered nitrate or 
chlorate into the converting vessel the molten metal. 
For this purpose I prefer to. reduce nitrates or other 
materials capable of yielding oxygen ‘gas to a fine powder, 
having first baked them so as to deprive then 

of water. The powder may be admitted't 
vey the gas into the metal by a feedin 
contrivance for regulating the supply: 
materials. The gaseous matters 
powdered materials into the 
passing air or steath a ffi 
vessel lined with and 
an incandescent state, a8 is 
be generated by any other known and 


RAISING THE SHIPS “COLOMBIAN” AND 
“BRITISH EMPIRE.” 


From the St. Thomas $, received by the last West 
Indian mail, we learn that 3 , Brothers, of 
Turk’s Island, had entered into a contraét with the authori- 
ties there to ¢elear the harbour of the wrecks of the screw 
steam ship. Colombian, and sailing ship British Empire, sunk 
in the dreadful hurricane of 29th October last, and their 

rations had-been so far crowned with success that the 
British Empire, a yesse! of 2800 tons measurement, had been 

of the harbour. The 
i on the Colombian, a 















raised 
contractors had ' 
vessel nearly new, and containimg cargo of considerab’ 
value, in addition to what. was sayed for the underwriters. 
For-this purpose they have recei England a most 
complete-aet of steam engi and diving apparatus, 
and as, in addition to the sum paid them for removing these 
wrecks, the vessels alap become property of those engaged 
in removing them, the result of opefations now going on 
with the latter vessel will be“Wpked forward to with much 
interest, not only in the West Indies, but in this country. 
The whole of the engineering operations have been conducted 
by Mr. Blaxland, of the firm of Wylie and Blaxland, engi- 
neers, London, and these gentlemen, in. conjunction with 
Messrs. Murphy, Brothers, intend ew Oe the necessary 
engines, pumps, and divi es at Turk’s Island, for 
similar work throu, hout the fest Indies. 
Mr. B writes to us as follows: 
St. Thomas, 12th of August. 
We had the whole four of our engines and the three 10 in. 

and one 8 in. centrifugal pump at work, but failed to make 
any great impression on the water in the hold of the British 
Empire. The cause of this we found to be that the decks 
forward had given way beneath the pressure. We stopped 
pumping at once, and gave directions to make good the bul- 
warks, and raise upon them about 2 ft. with 1} in. planking, 
covered with canvas, which was completed at 1 p.m. on the 
7th inst., and at 2 P.« we started the pumps, and in two hours 
we had her afloat so far that she was on even keel. I kept at 
it until 2 a.m. of the 8th, getting additional lengths of pipes 
on to the pumps, and at 10 a.m. we had her fully afloat and 
hauled off to the buoy, but still having about 16 ft. of water 
in her hold, which we could not get out without putting our 

umps nearer to the water. We got one down on the 10th 
inst., and the other at work yesterday, and have now only a 
few feet of water in her.. To-morrow morning we are going 
to take her over to the eastward of the harbour in about 3 
fathoms of water, and there keep her until we shall require 
her for our operations on the Colombian, which we shall now 
begin at once. It is but fair to state that Messrs. John and 
Henry Gwynne’s centrifugal pumps have done their work ad- 
mirably, and threw an immense body of water; the ship 
leaked very much. I hope to send you drawings of our ar- 
rangements and a full description when we get the Colombian 


up. 
CASTING TOOTHED WHEELS IN HALVES. 


To vue Eprron or Enemnesrine. 

Sir,—I notice in your paper (Eneryesrine) of 7th 
August, that a patent been taken out for casting toothed 
wheels in halves. I beg to say that I have made both tooth 
wheels and pulleys in halves by splitting them (nearly) 
through the rim and boss, with both cores and plates, at least 
12 years since, and I venture to assert that there is scarcely 
a rolling mill in Staffordshire where they may not be found 
so made. 


d ‘to another 





I am, Sir, your obedient Servant, 
223, New City-road, Ww, GeroreGe BARKER. 
August 26, 1868. 





Mr. Henry Oaxiey.—The many friends of the hard- 
working secretary of the Great Northern Railway Company, 
will have observed with pleasure that at the recent meeting 
of the shareholders a resolution was carried to increase his 
salary from 1500. to 18001. per annum. The chairman 
paid him the highest compliment, and assured the meeting 
that a great deal of the perity of the company was 
owing to his exertions. Ay duitown knew that he was 
frequently at work in the ofiice till eleven or twelve at night. 
Mr. Oakley's many friends, while tulating him, will 
only hope that he will not “overdo it,”..and thus. share. the 
apa etorats tha late. De, Eight. tecnamteny of the Brighton 
pany. 
Tue Barun AssocitatTion.—The next meeting of the 


- | dents by leaking into 


tion to anew blasting agent named “ dynamite.” It isnothin 
but nitro-glycerine absorbed in highly porous silica, and if 
have given it a new name it is certainly not by way of dis- 
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It is necessary, even at the risk of some lengthiness, to 
make this point for if the advantages 
otherwise derived from t) jen of nitro- 
into dynamite were obtained at the 


expense of a 
eee e butnot a 
ul one. 

As it is, the block of wrought iron here deposited will bear 
testimony to its great power. It was originally a cylinder of 
11 in. diameter and 12 in. t, of best scrap iron, and. cut 
off from a shaft. The through its centre was exactly 
lin., and the charge of 6 ounces was put in without securing 
either end by any sort of plug ortamping. The cylinder was 
blown at Merstham, on 14th July, in the presence of a 
large audience. Allowing for the hole, and putting the 
tensile strength of the iron at 20 tons per square inch, the 


le | strain necessary to effect the rupture must have been one 
i of 


to 2400 tons ; and since there was no plug at either e 

the hole, it is evident that the charge was too much for the 
work. Besides blasting the cylinder, it had hurled the one 
half here deposited with such violence against a 3 im. boiler 
plate at some distance as to break it. 

No wonder that a substance which tells so well on iron 
should be effective against rock. 

Coupled with this great power is a safety, for proofs of 
which I will simply refer to the tests publicly made both at 
Glasgow and Merstham. A box, containing about 8lb. of 
dynamite (equal in power to 80 lb. of gunpowder), was placed 
over a fire, where it slowly burned away; and another box, 
with the same quantity, was hurled from a height of more 
than 60 ft. on the rock below, no explosion ensuing from the 
coneussion sustained, 

It is difficult to see what more can be required from a 
blasting material in order to be called safe; but some experi- 
ments made lately at Stockholm have put it to a still more 
severe test. A weight of 200 lb. was dropped from a height 
of 20 ft. on a box containing dynamite, which it smashed, of 
coursé, yet no explosion took place. An account of this ex- 
periment is to be found in the Stockholm paper Afton- 
Oladit, of the 7th of this month. 

Such a test can leave no doubt that dynamite offers suffi- 
cient safety against concussion for all practical purposes ; 
and we may say, as a Prussian military commission recently 
reported, that it appears to be the safest of all known ex- 
plosives. 

To those not fully acquainted with the nature of ‘nitro- 
glycerine, it seems puzzlirig that a mere absorption should be 
sufficient to produce such a radical change in its essential 
properties ; but when we come to examine the matter closely 
it is easily accounted for. 

The greatest, and almost the only drawback, on nitro- 
glycerine is its liquid form. Much as has been written on 
the danger of congealed nitro-glycerine, I can confidently 
assert that if the solid form was its natural state at the ordi- 
nary temperature, we should hardly have had to deplore a 
single one of those fatal accidents which it has eaused. 
Moreover, it is a very erroneous notion that — 
nitro-glycerine is more sensitive to concussion than the liquid 
one. The reverse is the case, and in a very remarkable 
degree ; but that is immaterial to the present question, and 
I only mention it to show how fancy notions take root, and 
defy even the plain truth of simple investigation. 

Nearly all the calamities caused by nitro-glycerine have, 
in my opinion, been owing to leakage, which, for practical 
reasons, it is very difficult to prevent, and are, therefore, in- 
directly chargeable to its liquid state. A substance sensitive 
to concussion, unless it is quite unmanageable like chloride 
of nitrogen, can easily be protected against accidents by 
wrapping it in a soft material; but if that substance is a 
liquid and a leakage takes place, it becomes subject to the 
danger of direct pereussion ; and if nitro-glycerine in that 
condition pecomes exposed to the sun’s rays the heat which 
it takes up renders it so sensitive as to me dangerous 
under the slightest blow. 

From the very first beginning I have given special atten- 
tion to the packing of nitro-glycerine; but, much to my 
regret, I must say that it is‘as yet far from satisfactory. 
Casks are not tight enough for oily liquids, and the ee 
of nitro-glycerine to expand when it congeals has obliged me 
to resort to square tins. ‘These are left unpacked in the 
factory for a month at least, to ascertain whether ‘they are 
tight, yet I ean scarcely remember asingle instance of a cart 
or cargo of nitro-glyeerine having reached its destination 
without a case or more of reaper The reason is probabi 
to be found in the pressure to'w the tin becomes 
when the air which is confined inside, as well as the nitro- 
glycerine, becomes expanded by an increase of the external 
tem , 


Whatever. be the cause, it is certainly wrong ‘to lay the 








British Associatiou will be at Exeter-. The president will be 
Professor Stokes. 


* Paper read before the British Association at Norwich. 





f converting nitro-glycerine into a solid. It is not only a 
or some demonstrative experiments on which I base 
tion, but also on practical experience. Dynamite 
pent own to be an article of commerce, yet the 
itherto exceeds fifty tons, and the most 

it has caused was the case of a man who, 
fuse, kept the cartridge in his hand till it 
is arm. No explosive can be safe 
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applicable to the other. . 
The miner’s work is divided in two parts, ¥iz., to maké a 
chamber for the explosive and to it. If 


ee ae fe "at sot 
ied a great or small t in 5 
. jally in hard ones, is a slow label, td 
there are mines where it takes a man three days of hard work 
tomake «1. hole of only 2 in, depth s’ labour, 
exclusive of tools, represents at least 9s., of 


gunpowder which can be in a hole ; 

six ounces, r a-vValue of less than 2d. It is easy, from such 
an example}yto see why the miners.should be anxious for a 
more powerful explosive, and ready to pay a much higher 
price for it. The instance here given is ost an extreme 
one, yet even in rock of very little hardness the cost of labour 
always greatly exceeds the value of the explosive used. It 
needs no e: ion why an explosive containing, within the 
same bulk, ten times more power than gunpowder, should 
greatly reduce tlie ber of boreh and warrant a 
common saying amongst the workmen in Sweden that they 
would blast with nitro-glycerine even if they could get gun- 
powder for nothing. 

I have been ore ome asked for a positive statement as to 
the economy in labour which the usé of dynamite effects. 
This, however, is a question whieh cannot be answered in a 
positive manner, for every kind of rock would require a 
special estimate based on its hardness, the nature of the 
strata, &c., and which thy vary, not only in different 
localities, but within the limit ofa single mine. Every one 
will therefore have to form his own estimate, but as far as I 
have been able to ascertain the use of dynamite or nitro- 
glycerine — causes a reduction of at least one-third 
on the general of blasting, which isa very great saving 
indeed, considering that the ‘cost’ of ‘the explosive rarely 
figures for more than ten per cent. of the , 

I am, however, not in a position to give on this subject as 
full information as I might desire. mines are generally 
extremely sparing in communications of that kind. Amongst 
my correspondents I can find only one who gives clear and 
—— statements in figures of the saving effected. It is 

r. Alexander, manager of the “ Phenix” mine on the Lake 
Superior. His letter is dated February 2, 1868, and the 
mine had up to that time used 7000 Ib: of nitro-glycerine 
(they have no dynamite yet), so that the result is certainly 
based on sufficient practical experience. The material had 
been purchased from -New York at the price of 1 dol. 50 
eents per Ib., irrespective ef the cost of transportation to the 


Lake Superior. 
(To be continued.) 


Tus Tarr Vate Rartway.—This, the crack line of South 
Wales, so far as profit is concerned, has this year been com- 
pelled to declare a dividend at the rate of 84 per cent. instead 
of the usual 10 per cent. per annum. directors are 
poere 4 hotel at Penarth, wholly unauthorised by the 
shareholders, and the latter were coolly told by the chairman 
of the late meeting, that the Board would shortly have to 
ask the proprietors for an indemnity for the amount expended; 
the report was, of course, adopted. 


order last week from the Admiralty to build two vessels of 
war, of about 4000 tons burden each, to be named the Swift- 
sure and the Triumph. They will be sheathed outside with 
wood planking, for the purpose of being eoppered. 

Tur Guy is: 


Cuassepor The Paris cae re of the 
Star states that some fresh experiments the Chassepét 
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‘eT Ss * sults of the application of the chemicals in their street, which 
THB WATERING OF ROADS way connate ngs een ll LITERATURE, 
Tue subject of the watering of roads is an important one dust + Toma a mpage se Svan eekes Ow Panes & - fee the Perils of Navigation, and 
as the comfort of communities; it is an operation | when other streets are smothered in dust, that they rejoice in ‘Mail Subbidics. mg fia hl London : Effing- 


whith has only been performed of late years, and the appli- 
ances have been come upon, and are still prea yr 
further improvement. At one time, about 30 years ago, the 
streets were watered by damming the gutters, and spreading 
the water by means of shovels; then a barrel‘om- wheels was 
used with a wooden box filled with holes which.dribbled the 
water the width of the cart. ny 

Since then we have arrived at square, 
generally painted black, with iron distributors, 
the way, interfering with traffic, and i ti 
which are always in either one oxen eee rat mud 

Pye 


or dust. tap note aR te 
That without water-carts we shold be in-® “very. great 
of the metropolis ‘on 

painfully 


predicament, the state of the.stre 

many Sundays during the past m has made 

evident, for on the Sabbath there arefénly one or two parishes 
in London who allow watering to , and the conse-' 
quence is that the plague of dust is t. 

Walking or driving through cloutls of \dust\is:very detri+ 
ee to personal comfort, sre hen it is stated by 74 

theby, in a reeent report, that ® } arge percen oO! 
lain dust consists of seal «fg diaanattore, 
so that we are liable to be poisonéll j i 
inconveniences of being half blinded atm } ) 
importance will perhaps be attached to the ®bjec ying 
this evil than at a first glance the subject may beém to de- 
serve. ' 

The actual damage to property caused b¥ dust is very eon- 
siderable ; tradespeople’s goods, which ate necessarily*ex- 

, suffer a depreciation in value to a very great extent, 
and are often rendered completely unsaleable ; and people 
who have been at considerable expense in getting their 
houses, fronts, and doors newly painted are often atifioyed by 
seeing the work spoiled before it is dry. 

Recreation on Sundays, when the leading metropolitan 
thoroughfares are not watered, is may wll pase, Fea by.the 
presence in the air of this most unsavoury compound of pdl- 
verised road detrital and organic matter, a modicum of w 
is deposited in the eyes, nose, throat, and lungs, as well as 
over the habiliments of the wayfarers. 

During the late extraordinary dry season the attention’ of 
local authorities has been particularly called to the necessity 
of improving this condition of affairs. 

The heavy, lumbering vehicles used for spreading water iti 
the streets and obstructing the thoroughfares have been in- 
creased in number, but their efforts have been futile, for they 
searcely reach the end of a street of any length before the dust 
would be blowing at the part they began, so scorching was 
the sun and so arid the atmosphere. 

At an expense of about 100,000/. the various parishes of 
London have been watered this season, but notwithst 
this enormous outlay, the dust could not be laid, afid it is 
quite evident that the time has arrived when thepassistance 
of deliquescent salts is absolutely n tio aid in this 
operation, and from the results obtained by the use of the 












chlorides of calcium and sodium mixed with the waterin || 


certain localities, there can be little dewbt that will Soon 
be generally adopted. aC peor 
A patent was taken out in SeptentberJast fora compound 


of these well-known deliquescent, salts, "and fom:its applicax 








tion to the purpose of road _w, < 
The » usedare: ih: salts to 
one 0 r >i thie: before it 


past season: tad: Ticen' 
velopment of the vital: p 
the roads were 


dry, no dust whatever arises fromf the,y 
traffic. The light dust always /fotaibi 
face which is usually welesail with: plai 
seen, the surface remaining suiéeth, firmly 
no detritus whatever upon théurface. “% 


rm 


In considering the economy-*6f road-making, this state of}. 
the road is very important. Tiere is sarely anything for)” 
what has 


the scavenger to sweep upi 
usually been carted away b: 
an integral part of the road, 
road would 
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much less freaamst, and 


ugly tooking boxes, | f 


|||” Figy i represents 


> -- “as” — x “— ° 
tly the repairs = 
rd rable wg 


their immunity from this nuisance. 

There were certain essential conditions necessary to be at- 
tained ar the application of deliquescents universally 
practicable. 

It was important that th@ chlorides used should be harm- 
less, inodorous, and anticorrésive, and that they should be 
rocurable in such quantities and at such prices to enable 





them to be used with a proper to economy considering 
the, =quantity which would be necessary to meet the de- 
7 likely to arise should the method be generally adopted 
»Bhe chloride of sodium is plentiful enough, and easily obi 
le in any quantity, nor is it probable that the priéey 
would ever become so enhanced to prevent its use for this 


tthe chloride of calcium is a peculiar article which 

never been in great demand, but which can be manufi d 
tojany extent, and at very reasonable prices. 

| There is therefore no practical difficulty in the ways 
lication has been tested under the most unfavourable 
stances for an entire season, and has been comple 
ful in this country. There was some doubt as to 
ct likely to be produced in tropical climates, but as 


seagon it may be considered that the same result will be at, 
tained.in,India. The municipality of Calcutta are about to 
test the method in their city where the plague of -dust is also 
intolerable, and where the damaging consequences of dust 
(there it is brick dust, the road made 


& 
sometimes seriously felt. 








ARMOUR CLAD CENTRAL BATTERIES. 


Caprarn James B. Eaps, the engineer to the great St. 
Louis Bridge, now in course of construction across the Mississippi, 
was one of the most prominent designers of armoured ships for 
the Federal Government during the American war; fourteen 
ironclads were built under his charge at the United States 
Dockyards, and his experience of the practical disadvantages of 
the revolving turret system has induced him to submit to Mr. 
Gideon Welles, the Secretary of the American Navy, the plarg 
which we illustrate on page 190. His design embraces the 
construction of revolving batteries, machinery for operating then, 
and a method of working the guns within the batteries. ait 

Instead of surrounding the guns with armour which revolve! 
with the battery, he arranges the armour as fixed or station; 
or secured to the vessel bearing and only movable with it ;ain 
he arranges the battery within the fixed armour, movalif®in 
such a way that the battery may command all points of béri- 
zontal and vertical range; this is accomplished by pierc’ 


sures or portho 













ia Platform which may be rotated mechanically, and 










they are placed on proper slides, thereby ad- 
® Motion to the guns and their slides independently of 
tform,| and, lastly, by manceuvring the guns on the 
id to rum the same by means ee mechanism, into 
the positions for firing or loading. of the operations of 
g the.battery may be effected either solely by the 
i acting upon proper mechanical devices or 
d ofsteam of similar power controlled by operators. 

a sectional elevation of the fixed turretfand 
the gunibeing represented at its maximum depression, 
‘position for firing. Fig. 2 is a sectional plan, show- 
in position for oblique firing. Fig. 3 represents a 
elevation through the axis of the gun showing it in its 
‘at its greatest elevation. Fig. 4 is a sectional 
mdewipes for rotating the gun platform, and 
used to manceuvre the guns on the 





































four isrepresented by B, the ports 
ectionsin Figs..1 and 2. The gum® G 
Hi, rest and move upon the platform, E, 
ed by proper beams, and rests upon a 
on. friction rollers, e', these resting 

f ye the central support, F, which 








upon the general support of the 








Ino epi: poems, Byand thus tetas the 
gans to the proper ports, ator ing on a platform 
e, Ciidalaieamacied $204 in p co, E, and turns 
with the same, turns the b s, f°, on the shaft, £2, which 


JE. On the sbaft, £2, is the 
thei ss gor he "A abich is 
mferenee of the support, F. 

















would be effected. The ch s employ ng an The wheel, a the serew 

trescent, tend to alleviate de evil arising frdmorganic | sions the cee 1 Placa Ke. heel, and hz’ py by 
matter deposited on road surfaces, a sanitary advan Tis | sag padeta ie fastening Hi platform, carries the 
therefore gained, and the economy in the water is ia it ing:its ci by causing 


favourable feature of this method of watering roads. “~' 
The water consumed in watering roads in Lentia is 
one-sixth of the daily supply for all p ; and, as by the: 
introduction of the chlorides, so much less water is required: 
—a saving of at least 75 per cent. would be effected, w 
is really an important consideration, as this water is requi 
at the hottest period of the season when the demands for 
other purposes are more urgent than usual, and the necessity 
of an increased water supply is being seriously discussed. 
Thus the effect produced by the use of deliquescent salts 
mixed with the water is not only the effectual and complete 
laying of the dust, but the collateral advantages of econom 
in labour in road-making and in consumption of water. It 
also obviates the necessity of Sunday labour in road 


wa . 
N early all the shopkeepers in Baker-street, Portman-square, 
have given their testimony with regard to the favourable re- 


* Paper read before the British Association at Norwich. 
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daghers being less 
heavily Tasted t ey n ow are, and we 
think, with hits, bak there bis be: eager seme 
in many cases-to Feverse-thereal condition of things 


and to consider steaftrasthe auxiliary instead of the 
main propelling power. As to the second point urged 
by Captain, Gregory, namely, that the ocean steam lines 
shoul be supported-by liberal subsidies, is one which 
scarcely admits of controversy. The results which 
have ‘attended the gratiting of such subsidies by the 
Frenéh Government ard sufficient to show their advan- 
tages, and, as Captain Gregory says: “If we are to 
holdeour own in the struggle now going on for 
supremagy on the sea, and if we are to retain only a 
fair share’ of-ocean traflic, liberal subsidies must be 
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300 milli galas Mr. Beardie give the ordi- 
nary discharge of the Thames at Staines as, 40,000. 
cubic feet per minute, equal to 350 million gallons daily. 


Co. have just shipped a cargo of locomotives to 


oTrves FoR Iyp1a.—Messrs. R. —— and 
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CENTRAL BATTERIES FOR ARMOUR CLAD VESSELS. 








DESIGNED BY CAPTAIN JAMES B. EADS, ST. LOUIS, U.S.A. 
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PUBLISHER’S ANNOUNCEMENT. 


The aren of ENGINEERING exceeds tie 
collectively, of ali the ppecrhngeg 3 oe 4 ing and me- 
chanical journals, of the same or a higher price, now pub- 
lished in London, and it is constantly and rapidly 
increasing. 





In consequence of the great space taken up by the 
various papers read before the British Association during 
their meeting at Norwich, we are compelled to leave 
over until our next number. many articles already in 
type, as well as a number of illustrations. 


Advertisements cannot be received for insertion in the cur- 
rent week later than 5.P.m. on Thursday. The charge for 
advertisements is three shillings for the first four lines or 
under, and eightpence for each additional line. 

The price of ENGINEERING to annual subscribers, re- 
ceiving copies at places three miles away from the 
General Post Office, is 11. 1s. 8d. If credit be given, the 
charge is 2s. 6d. extra, subscriptions being payable in 
advance. 

Ci and orders to be made payable only to Mr. 
Charite Gilbert.” sb r 

Office for Publication and Advertisements, No. 37, 
Bedford-street, Strand, W.C. 


ENGINEERING is registered for transmission abroad. 


Le bureau CENGINEERING pour la France est 16, 
Quai Malaquais, Paris, chez HE. Lacroix, Directeur des 
Annales du Génie Civil. 

Subscriptions for the ANNALES DU GENIE CIVIL are received 
by Mr. Charles Gilbert, the publisher of ENGINEERING, 
of whom also the Nouvgau PoRTEFEUILLE DE L’ INGENIEUR 
DES CHEMINS DE FER may be obtained, price 91. 

D. Van Nostrand, 192, Broadway, New York, is the soLE 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. Subscription price, ten dollars yearly in 
currency. 

ENGINEERING may be obtained in Russia, by sub- 
scribing for it at any of the Post-offices in the Empire. 
The price is 10 silver roubles per annum in St. Petersburg, 
and 12 silver roubles in other parts of Russia. 
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THE ABERGELE DISASTER. 


Tae most distant of our readers, by the time, if 
not some days before, he receives our present number, 
will have been made acquainted with the particulars 
of the frightful disaster which happened, on Thursday 
week, to the Limited Irish train. It is hardly 
necessary, therefore, for us to repeat how, and in what 
manner, thirty-three of its passengers were burnt into 
shapeless and wholly unrecognisable heaps of charcoal, 
now resting, in one common grave, at Abergele. It 
concerns us now to inquire by what oversight, or 
downright carelessness, this wholly preventible cata- 
strophe occurred. For preventible it clearly was, 
upon the very face of the facts. 4l/ railway 
collisions are preventible, no matter how they happen 
—whether between trains moving in opposite or in 
the same direction, or between trains and runaway 

rtions of trains. In this case the down, day, 
imited mail, when nearly midway between Chester 
and Holyhead, and ing up an incline of about 1 
in 90, which incline extends for about three and a 
half miles from Abergele to Llanddulas, wet, in a 
curve, some runaway wagons coming down at 
a speed, it is said, of 30 miles an lou collision 
was then inevitable, and the moment it took place a 
quantity of petroleum in casks, with which the w 
were loaded, ignited from the engine fire, and within 
a — = — almost too short to co gag burnt 
up four of the express carriages with their livin; 
freight, as well as the wagons themselves. . 

The limited mail had left Chester eight minutes late, 
but had, it appears, made up the y by the time 
it reached Abergele, a distance of 35} miles. U 
the estimate, then, of the speed of the descending 
goods wagons as thirty miles an hour, the question o 
carelessness ly turns, as we will show; and it is 
easy also to show that this estimate is a most reasonable 
one. The collision took place about two miles to the 
west of Abergele, and it was a mile and a-half further 
to Lianddulas, whence the wagons had run away, 
down the incline of 1 in 90. The force of gravity, on 


this incline, is almost exactly 25 Ib. per ton, sufficient 





to maintain a speed of loaded wagon stock, in good 
condition and over the’ admirable permanent way of 
the Chester and Holyhead line, of at least forty miles 
an hour, after this s been once acquired, 
while it would maintain a considerably higher ee of 
loaded and close-coupled passenger carriages. A fall of 
lin 90, for a mile and a-half, is a fall of 88 ft., and 
war ton falling through this distance would give out 
197,120 foot pounds of work. To put a ton into motion 
at the rate of thirty miles an hour, or 44 ft. per second, 
would, apart from all external resistances, require an 
amount of work equal to lifting it to the height cor- 
responding to that velocity, viz., 30.2 ft., the work thus 
amounting to 67,648 foot pounds, leaving, in the pre- 
sent case, 129,472 foot pounds of work available for 
overcoming the external resistances to motion, as 
friction, concussions, and the atmosphere. Now a 


mile and a half is 7920 ft., and 1 AT? =16.351b. per 


ton, exerted for this distance to work up the available 
energy, and this at a speed gradually, but not uni- 
formly, increasing from nothing to thirty miles an 
hour. Upon any estimate of railway resistances this 
allowance would be so ample that there is uo difficulty 
in accepting the statement of the driver of the mail 
train that the wagons were approaching him at the 
rate of thirty miles an houF If the data, so widely 
reported are correct, it is not at all improbable that 
the wagons were going at a faster rate. 

The maximum speed and the time of descent from 
Llanddulas to the scene of the accident will, we pre- 
sume, be made the subject of experiment by officers 
of the Board of Trade, taking as nearly as possible 
identically loaded wagons with brake van, &c. The 
laws of falling bodies are, of course, well enough 
known, and were the resistances uniform, the — 
speed would be very much more than one half the 
maximum speed, and even with the disturbing 
element of gradually (but not uniformly) increasing 
resistances, there can be no doubt that the mean speed 
will be found to exceed twenty miles an hour, giving 
but 44 minutes, if as much, for the descent. Had the 
wagons, instead of running away, remained at Lland- 
dulas, the mail, at thirty miles an hour, would have 
reached there in three minutes more, so that, even 
had there been no running away, the interval between 
a disjointed goods train, on the main line, and a follow- 
ing fast train would have been but 44-+3=7} minutes, 
if as much, and herein we think there was great care- 
lessness, considering especially that the line was not 
worked with the aid of the telegraph. 

‘ The following rule is in force on other well managed 
ines : 

“The ds must make themselves acquainted with 
the time of the passenger trains passing all parts of 
the line, and when, on arriving at a station fifteen 
minutes before a passenger train is due, the head 
guard must instruct the engineman to shunt his train 
into the most convenient place, and while this is being 
done he must see that the proper danger signals are 
exhibited to warn any approaching train.” 

And this rule follows : 

“In shunting wagons iuto a siding the wagons must 
not be detached from the engine before they are placed 
in the siding, and brought to a stand.” 

Yet, in the present case, it is almost certain that 
five or six wagons were standing, uncoupled from the 
rest of the train, on the main line, hardly, if at all 
more than seven minutes before a mail train was due ; 
standing, too, on an incline of 1 in 90, where, if they 
broke loose, as they did, they would certainly meet 
that train ! 

We cannot attach quite the same degree of culpa- 
bility which the Marquis of Hamilton (one of the 
passengers who were saved) attaches to the placing of 
casks of petroleum at the rear of a goods train. Pro- 
bably, in the present case, every soul, except the poor 
stoker who was crushed beneath the engine, might 
have been saved had not the petroleum caught fire, or, 
still better, had it not been where it was atall. Yet 
the danger may, we think, be regarded, under all the 
circumstances, as a comparatively new one, for which, 
however, a much less disastrous accident might have 
well furnished a precedent. It might, we admit, have 
been foreseen, but we doubt if even the ablest chemists 
or engineers would have foreseen how great the danger 
really was. At any rate, no ree. disaster from the 
same cause ever happened before, whereas almost every 
other possible form of railway accident has sevaeeee 
but too often. We are, after all, warned only by ex- 
perience, and not always, alas! .by even that hard 
master. 

Even had the oral evidence not proved as much, it 
is certain that there was a brake van at the hind end 








-of the detached -wagons, and that the brake was on, 





for, otherwise, they would not have stood 
upon an incline of 1 in 90. 

le doubt that when the leading 
backed against them 
and the fact that the 
quickly that 


they could not (or rather were 
stopped, proves both that 


= 
the brake had been on, and, 
in any case, the extremely dangerous position in which 
the had been left, a danger which the officers, 
respectively, of the former Chester and Holyhead, and 
the present London and North-Western Railway 
Company, ought not to have been twenty-one years in 

reeiving, that being the time this portion of the line 

been in use. 

Perhaps the worst mistake in the whole matter is, 
that with a telegraph from Abergele to the station 
next beyond Llanddulas, the latter is nofa te ph 
station, and the line is not worked on the block 
system. 

Whatever other conclusions may be arrived at, 
there can be no question as to the dangerous position 
in which the wagons were first left standing, nor as 
to the dangerously short interval of time allowed by 
the guard of the goods train and the station master at 
Llanddulas for getting them out of the way before the 
arrival of the mail. Nor can there be any question 
that the brake (for brake there certainly must have 
been, or the wagons would not have stood at all) must 
have been defective to have sprung off by a bump 
from the wagons backing upon it. No doubt wagons 
had been left standing in the same way, at the same 

lace, hundreds, if not thousands of times before, the 

rake preventing a runaway—but, let us hope, that the 
wagons so left were not allowed to stand there when 
a “down” mail (“ down” as going from London, 
although “up” as far as the incline was concerned) 
was due in seven minutes or less. 

The placing of petroleum at the end of the train 
proves to have been the most fatal of all the four-fold 
dangers, but it was a danger the consequences of 
which had never before been manifested in the same 
or an analogous manner. 

The whole circumstances of this deplorable disaster 
afford a terrible lesson to railway managers. 


FOREIGN MARINE ENGINES. 

AttHovucH a steamship engine does not fall within 
an engineer’s definition of * plant,” it may, neverthe- 
less, be regarded as a marine organism, first discovered 
on the Clyde, and soon afterwards (its own migratory 
powers aided by the breath of Aquilon) found adrift 
in the Thames. For fifty years it has, to employ an 
Hibernicism, found its most genial soil in British 
waters. More marine engines, naturally, have been 
made in England and Scotland than in all the rest of 
the world. And it is not less true, although the fact 
is mentioned in no invidious spirit, that in no other 
country are so powerful, durable, light, and econo- 
mical sea-going engines made as in our own. . We 
have no national prejudices in such matters—we form 
our judgments upon the evidence of the indicator, the 
engineer’s log, the accounts of steamship companies, 
and, to go a step further, from the = tx history 
of ocean steam navigation. That other nations 
are faining upon us is most. true, and the only 
wonder, indeed, with fifty years of opportunity since 
the first steamers came round by sea om Scotland, 
is that France and America were not abreast of us 
long ago. Even Mr. Penn, possibly occupying the 
first position among us aS an _ engine er— 
although no one is more ready than himself to accord 
the fullest honour due to others—told the Me- 
chanical Engineers, when presiding over their din- 
ner last year in Paris, how much he had been struck 
with the remarkable strides made by the Continental 
engineers since the International Exhibition of 1862 
a especially since the Paris Exhibition of 1855— 
and no man would or could s more sincerely than 
he—yet in the whole of the last great display in Paris 
there was nothing in the shape of marine engine con- 
struction to compare with his light, beautiful, sym- 
metrical 350 horse engines, weighing, as they stood, 
less than 75 ‘tons, yet capable of working up to 
2100 indicated horse power. Had it been possible 
to gratify the earnest wish of the Duke of Edinburgh, 
who was president of the marine —— or 
Great Britain, the grand engines of the Hercules, the 
largest, and possibly the most powerful screw engines 
ever made, would have been sent. As compared with 
these or the pair actually exhibited, were to be seen 
the s' marine engines, of 950 horse power, of 
the French imperial marine, as made at the imperial 











factory at Indret, on the Loire, a little below Nantes, 
and a like trio from Creusot—a three cylinder arran: 
ment designed by M. Dupuy de Lome, the Chief 
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Constructor of the French navy. We gave a very|and Darlington line, and a good many made by|are often breaking their axle boxes. In any case such 

full description with drawings ‘of these engines in | Messrs. Netlson Co., Messrs. Fox, Walker, and ‘engines, tan, Mew all, or ‘nearly all, the ‘complica- 

ENctzerine of just a yéar ago, viz., August 30, |Co., and possibly others. Itis to be hoped, therefore, | tion of the dout ine, must ~work ‘with con- 

1867 (vol. iv., p. 175), and a able criticism of | and with good reason, that the double bogie engine, | siderable friction, And we: that their evident 
originally made, in a somewhat different form, many } defects, 


French engine construction 
Normand, in our number of 
one who refers to the articles in question can 
hesitate a moment as to the s/atus of French marine 
engine construction, It is alike faulty in princi- 
ple and in. mechanical detail, the engines being 
enormously heavy, capable of working at one grade 
of expansion only, and having the principal strains 
transmitted yery indirectly between the points of 
ultimate resistance. 

If we turn to the engines of the French commercial 
marine, we find that those designed by the engineers 
of the Compagnie Générale Transatlantique, and some 
of which, thus designed, were made in England, have 
had to be removed, while the ships built and engined 
for the company by the Messrs. Napier and Sons, of 
Glasgow, /rom their own designs, have beaten the 
fastest steamers on the Atlantic. It cannot be that 
the French engineers are above copying from-us, and 
surely they will begin to copy in earnest soon if they 
expect to gain anything like success. 

[he Americans have a type of beam engine 
which has answered exceedingly well for their 
river boats, and is, indeed, employed, and, so far 
as we can learn, with good results, upon the Pacific 
Ocean, both for the ships running between Panama 
and San Francisco and those from San Francisco to 
Japan. It is a well-known but unique type, which 
theré is no occasion to criticise, but it is, of course, 
wholly unsuited for war ships. In their newer war 
vessels, the Americans under Arr. Isherwood’s engineer- 
ing, have a class of machinery of which we trust they } 
may long enjoy a monopoly. We have shown, in| 
former articles, how much space it takes up in the 
ship, how much it weighs, and its great complication, 
while at the same time the power developed, when 
considered with regard to the leading dimensions, is 
much below what is required from English marine 
engineers. We cannot adopt the American big guns, 
the “ great chunks of cast iron with a hole in them,” 
as the Americans delight to describe them, but we may 
see what we can do with their monitors, and in return 
let them consider whether it is not worth their while 
to take our marine engines. Indeed, as a mere matter 
of dollars and cents, they can have their ships towed 
over here and engined, or, better still, have them built 
here both better and cheaper than in the States. Let 
Mr. Johnson's advisers consider this. 


ver 
b 4 Bes engineer, M. 
Mireles 29th last. . No 





DOUBLE BOGIE LOCOMOTIVES. 

Ir is promised, that in July next, the last link in 
the through line of railway from New York to the 
tidal waters of the Pacific Ocean, will be completed. 
The whole distance is about 3300 miles, and although 
there are ferries and breaks of gauge, the line may be 
regarded, when once opened, as practically unbroken. 
The general direction of the Jine is nearly due east 
and west, practically following the 40th degree of 
latitude. At the western extremity the line ascends 
from Sacramento, at the sea level, to the summit 
tunnel in the Sierra Nevada, or Nevada Mountains, 
the ascent, in a distance of 105 miles, being no less 
than 7042 ft., and the average inclination, therefore, 1 
in 67 for the whole distance, while for 6 miles there 
are gradients of 1 in 454, or 116 ft. per mile. ‘This 
portion of the line has been working for some months, | 
and trains are, indeed, running considerably to the 
eastward of the Nevadas. It may be recollected that 
we gave a comparatively full deseription, together with | 
numerous illustrations of this line, in Encinernine of | 
August 2, 1867, vol. iv., p. 80. The consulting en- | 
gineer to the Central Pacific Railway Company of | 
Valifornia, Mr. George E. Gray, has decided upon a| 
trial of Mr. Fairlie’s double bogie engines, so strongly 
recommended, by the way, by Captain Tyler, for | 
the Grand Trunk Railway of Canada, and an Ameri- | 
can locomotive maker, Mr. William Mason, of ‘Taun- | 
ton, Massachusetts, is constructing it from the leading | 
designs of Mr. Fairlie himself. Any of our own locomo- 
tive engineers who have visited the States must be more 
or less familiar with the engines of Mr. Mason, who, 
long a maker of other descriptions of machinery, com- 
menced this branch, of construction in, 1852. It is 
but just to say that in neainess of design and in care- 
fully considered detail, they rank among tle best of | 
the American type—to which, by the way, our own 
practice appears to be tending in some few respects, 
if one may judge from the Metropolitan Railway 
engines, and the new engines by Mr. Adams, of the 

tockton 
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Noxth London line, as well as some on the S 





ears ago, at Seraing, in Belgium, and, within the 
hast three or four years, in England, will at last have, 
what it never yet Rad, the advan’ of a high order 
of design, and of that careful forethought which would 
have anticipated the loss of the nail which lost the 
shoe, and thus the horse, the rider, and the army. 

The double bogie engine has been discussed and re- 
discussed, both im our own columns and elsewhere, 
but seldom, if ever, upon the ground of its real merits ; 
and although it has the demerit of complication, it 
certainly does possess merits, possibly of cnough 
magnitude to more than overweigh the objections under 
this head.. But the purely locomotive engineer is not 
so apt to see these merits as is the civil engineer, and 
especially the permanent way engineer. The former 
looks upon the permanent way as a camel’s back, fitted 
to bear any and all burdens, burdens which no final 
straw can break. But just as the strength of a chain 
is the strength of its weakest part, so is the greatest 
load per wheel of a train the measure of the necessary 
strength of the permanent way. It must be twice as 
strong to bear six tons on a wheel as would -be neces- 
sary for three tons—earthwork, ballasting, sleepers, 
chairs, and rails—everything, must be twice as strong. 
And so it must be if but two or four wheels of al 
that are in a train press with a force of six tons each, 
and the hundred or two hundred others are loaded 
only to half that weight. The line must be made for 
the maximum, not for the average nor the minimum, 
load per wheel, just as the Board of Trade officers 
will pass a bridge only when it has been tested with 
the greatest load that, in their opinion, can possibly 
come upon it, even although the ordinary load be but 
half as much. 

There will be plenty to deny, and that under the 
influence of sheer habit, that the permanent way could 
be made no lighter than now, even were the heaviest 
engine weights but 3 tons per wheel. Common sense, 
however, teaches better than this, and even a lawyer, 
doctor, clergyman, or plain farmer might safely con- 
tradict the most “eminent” engineer who would pre- 
sume to tell him so—if, indeed, a really eminent 
engineer had such presumption. The wear or abrasion 
of the head of the sail is not, it is true, dependent 
merely (although it is to some extent) upon the maxi- 
mum load per wheel, and probably two wheels loaded 
to 3 tons each will cause nearly as ‘much superficial 
wear as one loaded to 6 tons, although they will knock 
the way to pieces to a far less extent. 

Others will say, that inasmuch as our lines are 
laid for weights of from six to eight tons per engine 
wheel, it is too late now to consider the question of 
lighter permanent way. So it is, yet our existing 
permanent way would, indisputably, be maintained in 
better condition, with less platelayers’ labour, were our 
maximum weights bat three or four tons per wheel. 
We fully agree with many who would not listen to any 
reduction in the strength of the way, unless in the 
face of the strongest pecuniary reasons; but it re- 
quires no argument to prove that with the present 
standard of strength the line could be more easily and 
cheaply maintained in first-rate condition were the 
greatest weights no more than three or four tons per 
wheel. Even our present strongly laid lines—and 
steel rails have Jong -since become a necessity rather 
than a mere advantage on many railways, such as 
those in and near the metropolis—are horribly over- 
worked with our present engines, some. of them 
having 8 tons on a wheel. 

Another fault of the existing types of engines is 
that the weight per wheel but seldom approaches any- 
thing like equality on all the wheels. Of six-coupled 
engines, the leading wheels may be loaded to 7 tons 
each, while the trailing wheels may bear only five, 
although six on each of both would be prefecable. 

The only way to diminish the weight per wheel of a 
heavy engine is, necessarily, to inerease the number 
of wheels, and the engineers of the Northern Railwa 
of France are employing 59-ton tank engines with 
twelve wheels, loaded to 5 tons on a wheel. These 
are pulling coal trains such as are never seen on English 
lines—forty-five fully loaded wagons up 1 in 200, and, 
the managers of the line assert, with marked economy. 
But the twelve wheels are not-driven by one pair of 
pistons. There are four cylinders, two to each: group 
of six-coupled wheels. . But these distinct groups are 
not bogies, all the axles being parallel, although the 


end play. The wheel. base, 


and, possibly, the awful fact that they are 
“un-English” (!) have sensibly prejudiced: engineers 
here against the double bogie engine, which, aoe i 
having many points of external resemblance, isa ly 
different machine. 

The great points in favour of the double. bogie 
engine are these: it admits of at least twice (and that 
an equal) subdivision of weight per wheel attainable 
with an ordinary engine. If such an extreme sub- 
division of weiant be not desired, then it permits of 
the construction of a heavier and more powerful 
engine, with a given weight per wheel. So long as it 
has less than twice the number of wheels of an ordi- 
nary engine, it admits of shorter individual wheel 
bases, and, indeed,..this will generally hold good even 
where twelve or sixteen wheels are employed, the 
length of wheel base of each bogie not exceeding 
8 ft. 6 in. where six 4 ft. wheels are employed in each. 
The engine, as a whole, is at the same time very 
steady. Indeed, Captain Tyler, of the Board of Trade, 
after carefully making himself acquainted with the 
large double bogie engine on the Neath and Brecon 
Railway, could only compare its motion over new and 
sharply curved portions of the line, to “ sailing,” which 
might almost be said of double bogie passenger car- 
riages, as any one will admit who has once rode in 
them. The double bogie engine is equally adapted for 
outside or inside cylinders. And it is an ene? 
of perhaps some little importance that so long as the 
right quantity of water is in the boiler, the firebox is 
always properly covered, whether the engine is going 
up or down a gradient of any- practical steepness. 

There are those to whom a double bogie engine, 
with its boiler of double length and its two chimneys, 
appears as two engines, and they naturally ask why 
hot have two separate engines at once, so that if one 
were in the shop for repairs the other might still be at 
work? ‘Two engines, however, require two drivers 
and two firemen, and a good deal of care to start and 
work in concert. But, then, there is the plan of 
working two engines footplate to footplate, with but 
one driver, and possibly but one fireman. ‘The objec- 
tions to this plan have been pointed out before in our 
pages, and we know of but one line, the Turin and 
Genoa, where it has ever been resorted to. The 
driver’s attention, sufficiently occupied with one 
engine, is divided between two of every lever, handle 
rod, or whatever else he ordinarily has to touch—two 
regulators, reversing levers, brakes, steam gauges, 
glass gauges, dampers, and steam blowers in ehimney, 
two sets of pumps, safety valves, cylinder cocks, blow- 
off cocks, and sand boxes—at least twenty-four dis- 
tinct claims upon his attention, where, with a double 
bogie engine, as with any ordinary engine, he woul 
have but twelve. ’ 

In proportion as our railways have grown into vast 
systems, several of them now working, each, moré than 
1200 miles of line, so has the difficulty increased in 
respect of any radical changes in the rolling stock. 
There is an objection to anything like experimenting 
so long as it can be avoided, and, of course, if we are 
to go on for ever, in the old jog-trot fashion, along the 
hard beaten, if not macadamised,- path of routine, we 
shall never need to experiment at all. It may be, too, 
not unnaturally perhaps, that a certain class of engi- 
neers, holding appointments, do not care to take up 
the ideas of outsider’. lt might seem to afford room 
for reflection upon their own qualifications were they 
to do so. They are supposed to know their business. 
Why, then, be taught by others? But the necessities 
of traffic, rather than the likes or dislikes of locomotive 
superintendents, must yet compel the adoption of 
something like the double bogie locomotive. 








Natan Sean ryan, lying been a on er Be 
Majesty's steamer Hydra, lyingin Algona Bay, of Na 
trots the Biggarsberg and Neweastle (not pi samples) 
in comparison with West. Hartley and Welsh coal. Mr. 
Lodge, the engineer in charge, of the Hydra, reports that 
when s ing easy the Natal coal is nearly equal in com- 
mercial value to the Cardiff, but when as much steam is re- 
uired as ean be generated a much larger proportion is used. 
This is owing to the quantity of y matter contained 
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first and last axles of each group have considerable 
fn Fog is a 20 ft. 


long, and the engines thus strain the way rally, and 
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CH ATLANTIC CABLE. 
of the 26th instant, states in the city 


article thatthe order for the French. Atlantic cable, 


accompanied by a first payment, was given on the 25th 
to the Telegraph Construction ant Maintennne Com- 
pany. The company have sufficient 


capital to proceed with the work, although most pro- 
bably the whole capital has not been subscribed, or at 


least not subscribed by the public. Still, under the | Tespect 


circumstances, this looks as if there must exist a 
strong desire to invest in submarine telegraphs, and 
we may therefore ex to see other schemes laid 
before the public for their support. 

It is to be hoped that in some of these we may see 
some improvement in the conditions under which such 
schemes are offered to the public, although the success 
of the promoters of the French Atlantic seems to show 
that there is stil] a sufficient number of investors and 
speculators ready to subscribe to telegraphic works, 
even when brought out under all the disadvantages of 
the old system of provisional contracts, concession- 
aire-directors, &c., which has proved generally so 
baneful to the advancement of telegraphy. Weshould 
think, however, there must be a great number of 
capitalists who, though having a opinion of tele- 
graphic works, and willing enough to invest in them, 
still hold aloof from any concefn brought out under 
these unfavourable conditions to which we have called 
attention. 

A company whose prospectus opened with a state- 
ment that no provisional contract had been entered 
into; that the concessions had been bought for a 
reasonable sum; that proper steps should be taken 
for the permanent maintenance of the line ; and that 
guaranteed that neither contractors nor concessionaires 
nor their representatives were to have any seat at the 
board, or hold ref other office in the company, would 
certainly, we believe, command the respect, good 
wishes, and confidence of a host of men who have a 

ood opinion of telegraphic works as an investment, 
But who have no confidence in them when brought 
forward under the conditions that-have so often proved 
disastrous to the shareholders, although beneficial to a 
few individuals. 








THE BRITISH ASSOCIATION. 

Tue Norwich Meetjng of the British Association, 
which has just been brought to a close, may be called 
successful in every respect, and more than usually 
satisfactory in its result upon that branch or those 
branches of science which- stand in direct connexion 
with the engineering profession, and which, although 
they are not strictly limited to mechanics, are embodied 
and represented at the meetings of that section of the 
association devoted to Mechanical Science. The series 
of papers read at this last meeting contain some im- 
portant contributions toourgeneral knowledge on metal- 
jurgy. The paper read by Mr. Siemens proposed a 
new theory of the puddling process, which, although 
it may not perhaps be found indisputable in all its 
details, is still sufficiently clear in itself and sufficiently 
well established in its principal proposition, ‘viz., 
“the decarburisation of the pig iron by the oxygen 
taken from the fettling and not by the oxygen from 
the atmosphere.” Thus, it cannot fail to pro- 
duce a beneficial effect upon the practice of pud- 
dling, and the manufacture of malleable iron ’ in 
general. The paper read by’ Mr. Merrifield, and 
another paper read by Mr. Login, suggested the re- 
commendation to institute special series of experi- 
ments upon the interesting subjects treated in these 
papers, and it must be generally acknowledged that 
the experimental researches conducted under the 
auspices and by the members of the British Associa- 
tion, form the most important and -by far the most 
valuable part of the services which this great associa- 
tion renders to the promotion of science. In this 
respect the British Association compares very favour- 
ably with the Institution of Mechanical Engineers, 
and with other scientific societies, who confine their 
business solely to the reading of papers on engineering 
subjects, bat who never institute original researches 
upon scientific subjects in an ised and systematic 
manner, and under the auspices or responsibility of 
the council as a scientifie body or authority. 

On the other hand, there is one point of great im- 
pamee in respect to which the meetings of the 

ritish Association compare very unfavourably with 
those of our institutions and other professional 
societies. “This is the reading of nes by the authors 
themselves, and without, or nearly without, any pre- 
vious control. or scrutiny of their contents by the 


council of the section to which they are addressed. 


The authors of papers are very frequently led away, 





‘/by the interest which themselves take in the sub- 


jects of their lecture, to leave the text of their written 
communication, and to resort to lengthy extempore 
dissertations, very. frequently wasting a great amount 
of valuable time and depriving the assembly of the 
chance of an adequate discussion of other more inte- 
resting subjects. 
The establishment of a more rigid discipline in this 
ct is very desirable, and its beneficial influence 
upon the character and results of those eo 
more particularly upon the chatacter of the s- 
sions which follow the different papers brought for- 
ward, would show itself in an unmistakable manner. 








THE WEIGHT OF GOODS TRAINS. 
Tae London and North-Western Company. long 
since laid a third line of rails from London to Bletchley 
(46 miles), the Midland has four lines from London to 
Bedford, and the Great Northern will soon have a 
third line as far as Welwyn Junction, a distance of 
22 miles. Were there capital available for the pur- 
pose, it would, indeed, be most desirable that all the 
“ees traffic of our leading railways were conducted on 
nes separate from those worked by passenger trains. 
With a growing goods traffic, and consequently in- 
creasing frequency of goods trains, the work thrown 
upon the servants of every line where the increase is 
going on is fer mye in a still greater proportion, 
and, taking railway management at its best, accidents 
are multiplied part passu. If goods trains, however, 
were of twice their present length there would be but 
half as many of them, and by so far the chances of 
accidents would be lessened. Passengers, where 
there are great numbers, must be able to come and go 
at short intervals, but frequency of despatch is not so 
important with goods. Quite apart, however, from its 
bearing upon the question of accidents, the best length 
and weight of goods and mineral trains is a most im- 
portant consideration with regard to the economy of 
working. There are limits to everything except space 
and eternity, but, practically, we act upon the idea 
that ‘the longer the train we draw, so that it is filled 
with a paying load, the better. For we employ the 
heaviest engines which, as we now make goods 
engines, our lines will bear. Until steel. rails are 
everywhere introduced we cannot prudently load the 
line with more than 5 tons or 5} tons per wheel of six- 
coupled engines, and there are objections of much 
weight against coupling more.than six wheels, espe- 
cially of the diameter, say 5 ft., in favour for goods 
trafic on most English lines.. We are thus, practi- 
cally, committed to engines of from 30 tons to 33 tons 
weight, and on our leading lines, with moderate gra- 
dients, these cannot be expected to manage more than 
thirty-five fully loaded wagons. . 
To this practical limit of the length, and conse- 
quently of the weight, of trains may be referred many 
sources of accident and waste. The necessary num- 
ber and frequency of trains, for a given traffic, being 
inversely as their length, not only is the strain upon 
the working staff far greater with numerous, short 
trains, but these must be run at more irregular, and 
often at very much higher, speeds to keep out of the 
wag of passenger trains and of each other. 

here would be an evident saving, which requires 
no argument to demonstrate, in working fewer and 
longer trains, by reason of the less number of drivers, 
stokers, and guards required, and there is a further 
saving which, perhaps, none but railway engineers who 
have worked trains of varying lengths can understand, 
viz., less fuel is consumed, and a less cost for engine 
repairs incurred with one train of 500 tons than with 
two of 250 tons. Without going into the many 
reasons for this—and they are sound and convincing 
ones when examined—it isenough to say that nearly 
all railwdy managers act upon the fact by making up 
the heaviest trains which the heaviest permissible 
engines, as made upon the present plan, can draw. 

n the Northern Railway of France 59-ton tank 
engines draw trains of forty-five loaded wagons up 
megan of 1 in 200 at a mean speed of 12} miles an 

our, and, as the managers assert, with advantage in 
respect of economy. Long trains require long sidings, 
strong and “continuous” draw rods, and especially 
strong couplings. With these it is not. certain ‘that 
trains of sixty wagons weighing from 800 to 900 tons, 
might not be worked with advantage, even up moderate 
gradients, say of lin 200. With a total weight of 
engine and train of, say, 900.tons, the resistance would 
be; from, gravity, 4) tons, or 10,080.1b., and from 
friction, &c., at a fair rate of working speed, perhaps 
as muchas 1].21b, per ton (the same as the gravity),. 
we rae | 0,1601b. in all. Such a resistance could be 
properly dealt with only by a four-cylinder engine, 





and with 17 in. ¢ylinders, 2 ft. stroke, and 44 ft. wheels, 
a meaii effective cylinder pressure of 80 lb. would do 
the work. The whole resistance, taken as 9 tons, 
would require the adhesion of the whole weight of a 
twelve-wheel engine, weighing from 60 to 66 tons to 
overcome it. To such engines we haye referred on 
another page. : 








STEEL RAILS. 

May “ Abergele” long be the watehword of railway 
vigilance. Its terrible lesson is one of those whereb 
managers and engineers are startled out of their self- 
satisfied conceits, and brought to set their houses in 
order anew. It is one of those which teach them not 
merely to guard against the recurrence of accidents 
which have Shecat happened, but to study, also, in 
every way, how other and still worse accidents may 
happen, and to provide against them. 

tt is but little more than four months ago since 
nearly as many passengers as were burnt to charcoal 
in the Irish limited mail of Thursday week met, if 
possible, a still more horrible death, on the Erie Rail- 
way, in the States. In the darkness of night they 
were hurled down a preci. 75 ft. high, and dashed 
upon the rocks which bordered a, wild and rapid river 
below. Upon these rocks the carriages took fire from 
the stoves employed to heat them, and the poor 
mangled wretches, thus awoke from their sleep, were 
slowly consumed by the flames! An accident of much 
the same character, and even more disastrous, had 
taken place but a few months before upon the Lake 
Shore Railway. In these three visitations upon 
human oversight or recklessness, nearly or quite one 
hundred men, women, and children Nass perished 
by fire. But for fire nearly every one lost in the 
Lake Shore and Abergele disasters would have been 
saved. But in the case of the Erie “accident,” a 
large number would of necessity have been killed and 
others injured by the plunge down the precipice, along 
the brink of which the line was laid. The remote or 
predisposing causes of the several catastrophes were 
as follows: viz., on the Lake Shore line, the running 
of 4 ft. 8$in. gauge rolling stock upon a 4ft. 10 in. 
gauge line—a practice still largely followed in the 
States, wherein there are no less than seven different 

auges; on the Erie line, the breaking of an iron rail 
into four pieces; and on the Chester and Holyhead, 
a collision with runaway trucks. 

Accidents from the first named cause can never 
happen in this country nor on the Continent, where 
the rolling stock always corresponds to the gauge of 
the line over which it is worked; and it is to be hoped, 
and with good reason, that no accident will ever again 
occur in the manner of that near Abergele. But 
accidents from the breaking of rails will always occur 
at intervals, and there are upwards of twelve million 
rails in the railways of the United Kingdom. They 
are often breaking in all lines, but as, fortunately, it is 
only seldom that trains are thrown off in consequence, 
no one hears of them, except those immediately con- 
nected with the lines themselves. Yet we not long 
ago published official testimony that more than one 
thousand broken rails, besides a far larger number of 
otherwise defective rails, were removed from the Erie 
Railway, already referred to, in the month of January 
last, and that February had shown a still worse re- 
sult. Thanks to better engineering and to a milder 
climate such a result is never likely to be matched 
on any English line of the same length; but 
every railway man among us well knows that a hundred 
or so of broken rails in a season, on a long line, is quite 
below the range of ordinary experience. It is not 
many years since a broken rail at the Hatfield station, 
by causing the death ofa first-class passenger, cost the 
Great Northern Company 13,000/. in damages, besides 
the costs at law. In March, 1867, a rail broke in the 
Watford tunnel of the Londonand North-Western Rail- 
way, and threw six carriages off the line, fortunately 
without injury to the passengers. The Board of Trade 
reports give frequent instances of such accidents, and 
it is almost wonderful that they .are not oftener at- 
tended with fatal results. Her Majesty, on her coming 
journey to Scotland, will, in going and returning, pass 
over about 600;00@ rails, and should one of them 
break under the royal train—not that we have any 
misgiving beyond the fact t_ tno one can predict, either 
way, what may happen in such cases, hardly more than 
could have been predicted in the case of the Duchess 
of Abercorn and the Marquis of Hamilton when they 
set out in the ill-fated train of Thursday week—we 
should then hear a crying out for rails that should be 
as safe as the best material, leavened by. science and 
skill, can make them. These, it is needless to say, are 
steel rails, and every eee in the world would 
adopt them were it not that they cost from half as 
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much again to twice as much as iron at the beginning. 
But, to more than compensate for this, they withstand 
from five to twenty-five times the wear, as measured 
by the tonnage passing over them. Not only this, 
but by their greater strength and stiffness they form 
a better line, offering less resistance to traction. 
There are, of course, instances of their breaking, but, 
for one of these, fifty iron rails would be found broken 
under the same circumstances. 

The general introduction of steel, so indispensable 
to real safety, and so certain to be attended by a ms 
diminution in the cost of maintenance of way, is de- 
layed only by the want, on the part of many railway 
companies, of present means, and by the arithmetical 
gymnastics of certain of those, in authority on rail- 
ways, who will work you out an equation in interest, 
simple and compound, through eternity — seriously, 
we know engineers who have openly declared that they 
would not have steel rails if they lasted for ever) strain- 
ing over the mosquito of per centum and gulping the 
dromedaries of danger, increased tractive resistances, 
and costly maintenance. Most engineers, however, 
could they but have their own way, would soon settle 
the point in favour of steel. “Do, gentlemen direc- 
tors,” wrote the good Queen, January 28, 1865, and 
almost in so many words, “‘let us have no more of these 
dreadful accidents.” Little, we fear, did Her Majesty 
know how ready they are to “ chance it,”—to cling to 
precedent, and continue the use of that which is only 
ostensibly safe in order to avoid the increased cost of 
that which they know to be much safer ! 








NEW EXPERIMENTAL TARGETS. 

Arter the recent trials at Shoeburyness, and the conclu- 
sions to which a A inted, it is not surprising that the 
Secretary of State for War has sanctioned the construction 
of another target on the Chalmers system. This target, 
which is now being made at the Atlas Works, will be similar 
in principle to the original Chalmers target made at Millwall 
in 1863. In both targets, behind the armour plates, there 
is, first, a compound backing of edge plates of thin iron and 
planks of timber; then, a second armour plate; and, finally, 
a cushion of timber planking between the second plate and 
the skin, or inner plate of the target. The difference between 
the targets of 1863 and 1868 will, therefore, be chiefly in 
dimensions, the main points being as follows : 


1863. 1868. 
in. in. 
Thickness of armour plate os t 
Depth of compound backing... 7 13 
Thickness of edge plates ... one é 
m second plate oo I 2 
cushion... 6 


The other new target, now being constructed for the War 
Department at the Cyclops Works, will be the same as the 
8 in. Warrior target—an 8 in. plate upon a backing of 18 in. 
of teak, with an inner skin Fin. thick. This, and the new 
Chalmers target, will be of the same weight per square foot, 
and the same depth of structure. It is intended, we believe, 
to set these targets up side by side at Shoeburyness, and 
fairly test their respective powers of resistance. We know 
that the 9in. gun, with Palliser shot, penetrated the 8 in. 
Warrior target two yearsago. It remains to be seen whether 
the same weight of materials differently distributed will give 
a better resistance. In any case such a competitive trial will 
be looked forward to with much interest. 








Mr. Srtxar’s Sewace Process at LetcrsTsr.—Mr. 
Sillar’s partner (as we understand he is) writes to the papers 
concerning the sewage experiments .at Leicester. The total 
quantity of sewage treated was 10,637,000 gallons, being 
nearly one-half of the Leicester drai . e following 
Table shows the comparative analyses of the sew before 
and after its treatment by the A B C process. She dence are 
the average of sixteen analyses of as many samples taken at 


intervals of one hour: 
Sewage. ABC Water. 
Grains per Imperial Gallon. 
42.56 10.20 


Organic matter ... . ee t 
Mineral matter ... ees 69.36 one 58.41 
Total solid matter... 111.92 as 68.61 


The actual quantity of the manure obtained by the process 
will be ascertained about three weeks hence, when it is 
thoroughly a7 It is estimated, however, to exceed 90 tons, 
or 1 ton per 120,000 gallons of sewage. The analysis of an 
ave sample of it, dried in the laboratory until fit for sale, 
is as follows: 
Water ose ove eee eee eve 14.00 
ic matter... ove eee eee 47.10 
ine salts ose eee ese eee 4.76 
Earthy salts, containing phosphoric acid 1.31 12.71 
MEMen ute tte ate, wee res AB 





100.00 
The nitrogen contained in this sample is considerably in ex- 
cess of that given in the approximate analysis. Its equiva- 
lent in ammonia is more than 4} per cent., and the value of 
the manure will therefore be proportionably increased. The 
estimate of the cost is 8s. 7d. per 100,000 gallons. 
GuatemaLa (CznTrat America).—The telegraph line 
lately establi 
agg ene The new iron wharf at San José, Mr. 
i Everall, manager, is complete, and was formally 
opened ont e 18th July. 


between the capital and Amatitlan is work- be 





OCEAN TELEGRAPHS. 

f oe siveal vaio P tight paid 
oO rovisi contracts, of highly paid conces- 
Tenses hella seats at the board, and a master in 
the merchant service as superintendent of a 
telegraph company, this will scarcely lessen the interest 
which will be felt by all in the mere engineering 
operations of the French Atlantic . Atlantic 
cables have not yet become an every day work, and 
only one has as yet been laid across without any acci- 
dent of importance. The movements of the great ship in 
1869 will, therefore, be almost as much a matter of 
interest and excitement as they were during the laying 
of the 1866 cable. 

‘There are many casualties, risks, and hazardous 
operations to which submarine —— are always 
liable which were not experienced in the Atlantic ex- 
peditions of 1865 and 1866. The most important of 
these is bad weather. How the Great Eastern would 
behave with a full cargo of cable in a gale of wind is 
still an open and interesting question. How the pay- 
ing-out machinery would act in the event of a sea 
sufficient to cause the great to pitch heavily is 
also an interesting point. The brake for the 1865 ex- 
— was very wisely made as light as possible. 

his is a well known desideratum in a brake, because 
in a heavy sea when the ship’s stern rises quickly, the 
brake has to be suddenly dragged into more 
rapid motion, and the lighter the brake the less 
will be the vis inertia to be overcome. When the 
ship returned after the breakage in 1865 an outery 

been raised that motive power should be 
applied to the brakes, so as to be able to pick up from 
the stern instead of the bow. This is a very old idea, 
and was adopted in the machinery of the expeditions 
in 1857 and 1858. It is quite certain, however, that 
the bow is the proper place to lead the cable in when 
winding in as the ship can be steered and steamed up 
to the cable, so as to prevent any strain on it. To 
pick up from the stern for any length would be ex- 
cessively difficult. The ship must either be turned 
round or else be made to move stern foremost, in 
which case there is no means of steering her, as the 
helm not only cannot easily be handled, but is also 
very uncertain in its action, even when put hard over. 
It is true, perhaps, by the disconnexion of the paddles 
an attempt to keep her in the right direction might 
to some extent succeed ; but even this is a very rough 
and gross means of steering, and she would be sure to 
take “ broad sheers” away from the cable, which in 
shoal water, at least, would be sure to break it before 
many yards were recovered. If the ship is turned 
round, the helm could, of course, be used; but she 
is then in a position of unstable equilibrium, as it 
were, in regard to any horizontal strain that comes on 
the cable. That is to say, if, from the ship not being 
steered exactly over the line of the cable, it begins to 
grow out in a direction to the right or left, the strain 
thus produced is tugging at the ship’s stern so as to 
tend to make her fall off more and more from the 
direction of the cable, and, indeed, with a heavy cable 
in a stream this would certainly swing the ship, 
whereas if the cable is coming in at the bow this same 
strain tends to bring the ship’s head round into the 
right direction. 1t is true that in deep water the ship 
does not require such nice steering as in shallow water, 
as she may proceed for some time in the wrong direc- 
tion before the cable will begin to make any great 
angle with the ship’s axis. re is, in fact, more 
scope and more time to allow the ship to come round 
than in shallow water, but, on the other hand, a given 
angle of the cable represents a greater strain on it, so 
that when, from the ship not proceeding exactly in the 
direction of the line of cable, the cable begins to 
assume an appreciable angle with the vertical and a hori- 
zontal direction forming an angle with the ship’s axis, 
the strain indicated by the vertical angle will have a 
greater value, and represent, therefore, a greater strain, 
tending to sheer the — wrong way when pick- 
ing up from the stern. We are in fact vocssahie, 
as it were, more in the dark than in shallow water, 
and we may thus proceed for a longer time in the 
wrong direction before finding it out. There can be 
no doubt, however, that any either studying the 
uestion practically or theoretically will soon find out 
that the proper end of the ship for the cable to come 
in at when picking up is the bow, not the stern; 
no one will, we are sure, after a little experience 
attempt to pick up from the stern instead of the bow. 
Indeed we maintain that if the ship has to stop for any 
time (as for splicing) the proper for the cable to 
ing from is the bow not the stern, for if there 

is stream or wind to make the ship drift and bring 
strain on the cable the ship can be steered and steamed 





up against it with a nicety which cannot be obtained 
Ww ie save & Snes Save ee Sem. In very 
fine weather, and when is no stream it is quite 
possible that a short length miay be hauled in from the 
stern successfully, but it is a great question whether 
the temptation to avoid the trouble of the somewhat 


changing 
to lead those in charge, as a rule, to attempt the pick- 
ing up from the — and circumstances caer —_— would 
it excessively : 0 ion 
would be perfectly peastleatie. from the toon ee: 
ever, there was an outcry, as we have said, for motive 
power to the brakes for the expedition of 1866, and 
the brakes had therefore to be made heavier in order 
to admit of their standing the strain. It is question- 
able, poe ie mind all we maintain, whether the 
advantage of being able to wind back a short length 
under favourable circumstances from the stern 
is worth the disadvantages of inereased weight to the 
brakes, and this is a point which further experience 
alone can decide. If heavy weather is experienced 
for any time the disadvantage of the extra weight in 
the brakes will be felt. If there is very fine weather 
and a fault the winding back appliances may save the 
trouble of changing to the bow, but that is all. 

The operation of cutting and buoying the end of 
the cable paid out, on account of weather or 
any other circumstance, and then coming back to it 
and lifting the end, is an operation which has not yet 
been re necessary in an Atlantic expedition, 
and its performance would place deep water tele- 
graphs another step in advance by showing another 
element of safety and reduction of risk. e events 
of 1866 have proved the practicability of grappling 
and raising a cable from great depths, but it is not at 
all certain that it would not be very advisable to buoy 
the bight of the cable in three or four places during 
paying out, so that in the event of an accident the 
cable may be obtained without the tedious and more 
uncertain process of dredging. There are very many 
other points of interest to be learnt in ocean tele- 
graphic engi 2 and although we have freel 
criticised the conditions under which the Frenc 
Atlantic — have obtained their money, we shall 
look forward with great interest to the engineering 
operations. With two cables down it seems at first 
sight a waste of — to lay a competing line, but it 
must be borne in mind, as » aa the general public 
are concerned and the maintenance of uninterrupted 
communication between England and America, that 
in a multitude of cables there is safety. 








Tue Soar Ecurpsz.—The great solar eclipse was success- 
fully observed, at Bombay, both Major Tennant, who 
commanded the expedition sent out by the Royal Astronomi- 
eal Society, and by Dr. Janssen, who 
expedition. The of the red protuberances which 
are seen around the black disc of the moon during totality, 
and which have long since been proved to be to the sun, 
has been found to present a very remarkable and unexpected 
appearance, proving that the protuberances themselves are 
gaseous. enormous masses of luminous matter, some 
of which exceed the earth many hundreds of times in volume, 
are now known to be great gas heaps. It had been supposed 
that they were solar clouds, formed by the condensation of 
into Heid Pg which exist —— solar here 
into liqui in a manner precisely co’ mding to 
the frsmation Gf aqeces douds {a our own, re. Phis 
view will now in all probability have to be definitively 
é Fee oae vuhin the cokae tenes 

occurring wi solar ai 
seems almost indisputable ; so that the evidence we now have 
would seem to that, as a modern astronomer has 
the fierce heat which exists in the sun’s immediate 
neighbourhcod is sufficient to “melt solid matter, turn 
iquids into vapours, even vapours into some still more 
subtle form.” 
Aw Untucky Rattway Company.—The accounts of the 
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THE PENNSYLVANIA RAILROAD. 
(Concluded from page 168.) 

. . Soon after the opening of the sayy, Or 1854, the 
whole of the road from isburg to Pittsburg was 
completed and opened for business, entirely avoiding 
all the inclined planes of the Portage Railroad. Three 

assenger trains were run daily each way between 

hiladelpbia and Pittsburg, the fastest of which tra- 
versed the distance in 13 hours. By the year 1857 
the traffic of the road had become greatly increased 
both from the growth of business along the route and 
from the completion of several roads from the West, 
which made a terminal station in Pittsburg. But up 
to that time, passengers from the West, on arriving at 
Pittsburg on the western side of the Alleghany river, 
found themselves conipelled to exchange their railway 
carriages for omnibuses, in which they were conveyed 
across the river along a wooden bri Towards the 
end of that year, the Pittsburg, Fort Wayne, and 
Chicago Railroad Company and the Pennsylvania 
Central combined in building a girder bridge across 
the river, which was completed in 1858. In the same 
year the commodious joint station of these two com- 
panies was opened, and all trains arriving at or de- 
ps from that city began to use the Union Depét. 

e passenger traffic during that year amounted to 
one million and thirty thousand people. 

The — erecting and repairing shops of the 
Pennsylvania Central Railway are situated at Altoona, 
238 miles west of Philadelphia. They were estab- 
lished in 1851, at which time the site was marked only 
by one log house. Four years later one thousand 
people were employed in the workshops erected by the 
company which covered an area of 100,000 square 
feet. They included engine erecting and repairing and 
boiler shops, iron and brass foundries, carpenters’ 
shops, and carriage sheds, with two circular engine 
sheds, one of which was 600 ft. in circumference, and 
covered with a domed roof. Since that date the 
Altoona shops have been altered, and extended to 
meet the increasing requirements of the railway ; and 
under the management of Mr. Williams, the locomo- 
tive superintendent, a new system of organisation has 
been established. Up to within the last three or four 
years the Pennsylvania Central, in common with most 
other American railways, possessed a t variety of 
locomotives designed and erected by different builders, 
who each followed his own speciality of design; so 
that at the present time there are some 30 or 40 
different types of engines running upon the road. Mr. 
Williams is gradually reducing this variety to a few 
different classes, maditying the existing engines as 
they are sent in at various times for repairs. For the 
most part the new locomotives are built with 19 in. 
cylinders and 22 in. stroke, with six-coupled 4 ft. 6 in. 
wheels, and a two wheel truck in advance of the 
smokebox: Steel is now being introduced largely 
for boilers, the plates of which are made in one piece 
in the direction of the circumference, and in three 
plates for the length of the boiler. 

In addition to the Altoona shops, there are others 
of an extensive character at the Philadelphia terminus. 

The total cost of the road, including equipment, 
telegraph construction, purchase of land, amounted to 
about 6,000,000/. The total length is 355 miles, 
besides 128 miles of sidings, of which all are prac- 
tically laid with a double track of 4ft. 8}in. gauge, 
with rails of 64]b. and 671b. per yard. Steel rails 
are rapidly being substituted-for iron, and a large 
number have already been manufactured by the Penn- 
sylvania Steel Company, whose works, situated on the 
banks of the Susquehanna, close beside the railway, 
and about two miles from Harrisburg, were organised 
and constructed under the superintendence of Mr. A. 
L. Holley. There are five branch roads, of a collec- 
tive length of 364 miles, owned by the Pennsylvania 
Railway Company, who also work 511 miles con- 
structed by other companies, the principal of which is 
the Philadelphia and Erie Railway, with a length of 
274 miles extending to the southern shore of Lake 

rie. 

There are upon the main line eight tunnels, the 
lengths of which are 200 ft., 900 ft., 1200 ft., 3612 ft., 
650 ft., 300 ft., and two of 450 ft. each ; of iron bridges 
there are 147, with a collective length of 13,247 ft., 
while 47 wooden bridges make up a total of 7468 ft. 
These latter structures, which originally were built 
along the whole length of the line, are being rapidly 


viaduct which carries the old Portage road over one of 
2p pope ere 
of w are for , 56 for freight, 90 
for wood and water. Seg te — 

There are 428 locomotives upon the road, includi 
12 which work on the Pittsburg, Columbus, an 
Cincinnati Railroad. The rolling stock consists of 
168 first-class eight-wheeled cars, the average 
cost of each of which was 800/., 45 second-class cars, 
89 baggage cars, and 8484 freight wagons of all 
descriptions. 

In 1867 the nger train mileage amounted to 
1,992,230, the freight mileage, 5,818,660. There 
were 3,347,466 passengers conveyed at a maximum 
tate of 1.125d. per mile, and 3,347,466 tons of freight, 
carried at a slightly lower rate per ton of 2000 Ib. per 
mile. The average speed attained for ordinary trains 
is 20 miles an hour, increased in the express traflic to 
28 miles. 

The nett revenue of the company for the year end- 
ing 1867 amounted to 2,334,300/., which enabled the 
directors to declare a dividend of 11 per cent., 
payable in two instalments, each of 3 per cent., and 
one of 5 per cent. to be devoted to the creation of ad- 
ditional stock for car ing out extensions and improve- 
ments, The pace of tkese now in hand are the 
widening of a considerable portion of the line, the 
erection of wrought-iron bridges to supersede the 
original timber structures, and the erection of a large 
terminal station in Pittsburg. 








TELEGRAPHIC SCANDAL. 

THE Times, in noticing the last break in the 1866 
Atlantic cable, added: “ It is noticed as a remarkable 
circumstance that tie present break should have oc- 
curred just a day or two previously to the expected 
introduction of the prospectus of the company for 
carrying out the concession for a line from Brest to 
New York.” 

It was, no doubt, a remarkable circumstance; but 
although the Anglo-American Company showed an un- 
mistakableand unusual desire for the immediate publica- 
tion of the news, sending it at once to the Stock Ex- 
change, without waiting for the morning papers, there 
can be no doubt that the cable did suddenly and unex- 
pectedly break down, and that atiy insinuation to the 
contrary was groundless. How our French friends have 
seized onthe insinuation and churned it and exaggerated 
it into a downright accusation of continual falsification 
on the part of the Anglo-American and Atlantic Com- 
panies, will be seen from the following, taken from Le 
Monde, and signed by M. Moigno : y 

“ Feanco-AMERICAN SUBMARINE TELEGRAPH.—The an- 
nouncement of the adjudication of the Franco-American 
concession for an Atlantic Telegraph has produced a magic 
effect in England, but which was easy to foresee. Since it 
has been known that the scheme for a cable between Brest 
and Saint Pierre-Miguelon is about to be attempted, under 
conditions and with resources which ensure it full success, 
fresh breakages of the two Anglo-American cables are con- 
tinually announced. Either one or the other of the two cables is 
out of order: sometimes it is the 1865 cable, sometimes it is the 
1866 cable which is found broken, and nobody outside the At- 
lantic Company knows which of the two cables actually trans- 
mits the If we may believe certain rumours, the first 
cable laid is best cable, and the second one so much 
boasted of has received much more damage. We should be 
extremely sorry that it could be said, and yet it is said, slan- 
derously, no doubt, that these ruptures have for aim the dis- 
co t of the French enterprise which promises a for- 
midable competition! The true road between the Old and 
New Worlds is evidently the route from Saint Pierre-Migue- 
lon and Brest in direct relation at all seasons of the year with 
the European Continent, and by the European Continent and 
the sea with Asia and India. 1t will not only be messages, 
it will also be the precious ucts of the New World which, 
sooner or later, wi to Liverpool, and the alwa: 
free transit by the French continent to the transit by the 
British seas so often and for long periods interrupted. Now 
that the game is ~ od meernengmene os ate gos Ara 
dispense, we , Wi ying comedy 0! r inces- 
sant he teases tte that the French enterprise io 
evidently good.—F. Moreno.” ; 

Now it happens, as every one knows in England, 
that the 1865 cable has never been out of order, 
or reported out of order, and that the present break 
down is only the third in the 1866 cable. We should 
recommend M. Moigno to be more accurate in future, 
but ibly he holds to Don Basile’s recommendation 
to Don Bartolo, “ La calomnie, docteur, la calomnie, on 
y revient toujours & cela.” 
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and the Conemaugh rivers. e ae upon 
the line are few in number and insignificant in size, 
none of them approaching the bold proportions of the 


insuring should, as far iin, annan 40 te -chales aes 
SEE e vaenbed. ond dieected. entebenn,. und hating 





RECENT PATENTS. 

Tue following specifications of completed ts 
are all dated within the year 1867; ple A ea 
should be given in or them, at the annexed 
prices, from the Great Seal Patent Office, Chancery- 
ane. 

(No. 3151, 6d.) Thomas Clark, of 11, Gray’s Inn- 
square, patents cutting the ends of rails obliquely, 
instead of at right angles, as usual, and then uniting 
them by fish plates in the usual way. If we are not 
mistaken, this plan was seogennd, if not actually 
carried out, some years ago. 

(No. 3159, 10d.) William Inglis, of- Manchester, 
patents, as a communication from Ebenezer Edwin 
Gilbert, of Montreal, a method of coupling together 
lengths of shafting, the coupling, which could not 
be clearly described without the aid of drawings, 
giving the flexibility of an universal joint. 
4 ((No. 3163, 10d.). William Chippendale, of Harrogate, 
patents apparatus for enabling railway wagons to be 
coupled by the coupling chains at present in use 
without its being necessary for a man to go between 
the vehicles for the purpose. The apparatus is 
also available for uncoupling. 

(No. 5164, 2s.) George Tomlinson Bousfield, of 
Loughborough Park, patents, as the agent of Joseph 
Thorne, of New York, an arrangement of type com- 

ing, nenbinery, which it would be impossible to 

escribe briefly. 

(No. 3169, 2s.) James Gresham, of Manchester, 
patents numerous improvements in the constructive 
details of injectors. 

(No. 3177, 5s. 10d.) John Howard Worthington 
Biggs, of Manchester, and Arthur Worthington Biggs, 
of Brown’s-buildings, Liverpool, patent methods of 
joining warp ends, and apparatus to be employed for 
the purpose. This is a bulky specification illustrated 
by Seow sheets of drawings, and it would be impos- 
sible to give a brief abstract of its contents. 

(No. 3178, 10d.) William Thompson, of 85, Lower 
Gardiner-street, Dublin, patents the application to 
omnibuses of self-registering turnstiles, through which 
persons entering or leaving the vehicles have to pass. 
The patent also includes arrangements of dust blinds, 
ventilators, and speaking tubes applicable to omnibuses, 
and a system of check tickets. 

(No. 3179, 10d.) William Payne, of Birmingham, 
patents fixing the clack or bucket-door pieces for 
pumps by sliding them into grooves or guides cast on 
each side of the openings; these grooves being either 
tapered so as to force the door aguinst its face, orset 
screws being provided for the same purpose. 

(No. 3180, 6d.) Charles Blakemore Hodgetts, of 
Corngreaves, near Cradley Heath, patents a form of 
tuyere for blast furnaces. This tuyere is formed of 
two hollow concentric cones as usual, and the water 
for cooling the tuyere is led into the space between 
the cones by a pipe, which reaches nearly to the 
smaller end. At this end the pipe is bent round into a 
ring, which is perforated so as to deliver the water 
directly against the end of the tuyere, and the water 
as it flows back is caused to pass along the surface of 
the outer cone by a collar, which is formed on the 
inner eone just bebind the annular pipe. This arrange- 
ment enables the water to exercise its cooling power 
effectively just at the point where it is most required. 

(No. 3185, 4d.) William Robert Lake, of 8, South- 
ampton-buildings, patents, as the agent of Obadiah 
Marland, of Boston, U.S., the application to war 
vessels and forts of plates made up of alternate layers 
of iron and steel welded together and wrought and 
fitted to place while soft, and then hardened and fixed 
in position. Armour plates formed of layers of iron 
and steel welded together were sar sy in 1860 by 
Messrs. Lancaster, Brown, and Hughes. 

(No. 3186, 10d.) William Robert Lake, of 8, South- 
ampton-buildings, patents, as the agent of George 
Henry Badcock, Joseph Potter Manton, and Jonathan 
Boyd, of Providence, U.S., improvements in the de- 
tails of cylinder printing machines, which it would 
require drawings to-explain. 

No. 3193, 10d.) Frederick Ransome, Henry 
Bessemer, and Ernest Leslie Ransome patent methods 
of manufacturing grindstones and other blocks of 
artificial stone. this patent refers to a system of 
exhausting the air from the under side or interior of 
the mass whilst in the mould or soon after its re- 
moval from it, this exhaustion causing the solution of 
chloride of calcium a: to the surface of the block 
to be rapidly absorbed. This process was described 
in our account of the Patent Concrete Stone Works 
in our last number but two. The patent includes 


v8 | methods of forming grindstones of blocks of artificial 
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(No. 3196, 1s.) Henri Adrien Bonneville, of 38, ITALIAN IRRIGATION, the take arp ot this lovel fer shentitt: Angie: thy year, in the 
Porchester-terrace, patents, as the agent of John! 6, i, trrigation of Upper Lombardy by New Onialsto | In SS inten caciaiteeah te wikia: wit pie 
North, of New York, arrangements of brick and tile] 4 Derived from the Lakes of Lugano and Maggiore.* | second:in winter, and from 24 to 30.cubic metres per second in 


making machinery, which we could not describe with- 
out reference to drawings. 

(No. 3212, 4s.) Alexander Melville Clark, of 53, 
Chancery-lane, patents, as the agent of Louis Barret, 
of Marseilles, fitting steam boilers with pendant water 
tubes, each tube being provided with a ne re 
extending nearly its whole length, and intended to 
separate the ascending and descending currents of 
water. Diaphragms are also to be placed in other 
parts of the boiler for the purpose of assisting the 
circulation. We much doubt if there is any novelty 
in these plans. 

(No. 3218, 10d.) Edward Madge, of Swansea, 
patents an arrangement of apparatus for feeding metal 
plates to rolls. In this apparatus the plates are 
laced in a pile, from which each plate is lifted singly 
br a ‘pneumatic bolder and carried to a shoot leading 
to the rolls. ‘The shoot is formed so as to reject the 
“ feed” in the event of two plates sticking together. 

(No. 3219, 1s.) Alfred Vincent Newton, of 66, 
Chancery-lane, patents, as the agent of Arthur Perry 
Kmery, of New York, an arrangement of rotary engine, 
applicable also as a pump or water meter. It would 
require the aid of drawings to describe the engine 
clearly. 

(No. 3220, 1s. 2d.) Peter Edward Bland, of St. 
Louis, U.S., patents machinery for making, drying, 
and burning bricks. In this brick-making machine 
the moulds are formed in a cylinder, which revolves 
with an intermittent motion on a horizontal axis. 
Each mould is fitted with a plunger, which at a cer- 
tain point in the revolution is acted upon by a cam, and 
expels the brick from the mould. Above the mould 
cylinder is a pug mill, from which each mould is filled in 
succession as it passes under it. After being filled, 
each mould is, by the motion of the cylinder, brought 
opposite a plunger, which advances and compresses 
the clay in the mould, whilst by the sueceeding move- 
ments of the cylinder the plunger fitted to the mould 
is caused to expel the brick. Other contrivances are 
provided for oiling the moulds, &c. After being 
moulded, the bricks are delivered on to an immense 
annular revolving table, about 500ft. in diameter, 
above which the briek-making machine is placed. 
This table is enclosed in a kind of kiln, except at the 
point where the machine is placed, and as it revolves 
it receives the bricks from the machine, carries them 
through the kiln, and delivers them in a dried state, 
after having performed nearly the entire revolution. 

(No. 3221, 2s. 6d.) Robert Francis Fairlie, of 56, 
Gracechurch-street, patents various important im- 
provements in the construction of his well-known loco- 
motive engines. One detail claimed is the employ- 
ment of a rigid carrier or cradle frame, which serves 
to connect the two bogies, and to carry the boiler 
without subjecting the latter to any strain due to the 
working of the engine. The patent also includes 
the arrangements of “locomotive carriages” already 
described in this journal, and which, we believe, form 
the best arrangement yet proposed for working 
mountain lines with steep sealionte and sharp curves. 

(No. 3323, 1s.) Paul de Bavay, of Brussels, 
patents an arrangement for “attenuating ” the effect 
of shocks or concussions on railway trains. For this 
purpose M. de Bavay proposes to surround the engine 
and tender by a kind of sliding frame, the front cross- 
bar of which is considerably in front of the engine, 
and carries a central buffer head, whilst the hind cross- 
bar is connected to a series of rods, which extend 
back under the carriages to the hind end of the train, 
where the end of the last rod is fixed to the last car- 
riage. M. de Bavay considers that if the crossbar of the 
sliding frame around the engine came in contact with 
an obstacle, the force of the shock would be transmitted 
through the frame and series of rods to the hind end of 
the train, and that the last carriage would thus be first 
stopped, the others being arrested successively by their 
drawbars. We leave railway men to imagine what 
would become of the whole concern in the event of a 
* pitch in.” 

(No. 3226, 8d.) William Haden Richardson, of 
Glasgow, patents, in connexion with the so-called 
Richardson process, various forms of hollow puddling 
tools and rabbles, and methods of working them. We 
have already expressed our opinion respecting the 
novelty of Mr. Richardson’s 


lans. 
(No. 3228, 8d.) Levi Alleed Wainman, of Leeds, | F 
— a water raising apparatus on the principle of 
very’s well-known “ fire-engine ;” the details of the 
gear for admitting the steam to the two receivers are, 
owever, of course different. : 


By P. Lz Neve Fosrer, Junior, C.E. 


Nogtsern Italy abounds in canals and works of irrigation, 
many of which are of ancient date. In Lombardy, especially, 
irrigation has been tarried on toa higher pitch of perfection, the 
natural features of the coantry being admirably suited for this 
purpose. The plains which slope in a south-easterly direction 
from the heights of Somma and from the hills of the Brianza 
towards the Po and the Adda,f derive their fertility from the 
mountain regions which fill those great subalpine reservoirs the 
lakes of Como, Maggiore, and Garda with water which is carried 
down by the numerous rivers and torrents, and serves to flood 
the adjaceut land in the plain. 

To facilitate this irrigation, and for the purpose of navigation, 
many canals have been derived from the Ticino, Adda, and 
other rivers, and amongst the most important are the Naviglio 
Grande, which was commenced in 1177 and completed in 1272, 
the Pavia Canal, the canal of Martesana, and many others of 
more recent date, 

These canals, however, only serve to irrigate the lower part of 

Lombardy, whilst the whole tract of country north of the 
Naviglio Grande from Abbiattegrasso to Milan, and north of the 
Martesana Canal from Milan to Canonica on the Adda, and ex- 
tending to the foot of the hills of Varese and the Brianza is 
almost without irrigation. The soil is in many places dry, and 
the supply of water from the streams which take their rise in 
the hills is only sufficient to water a very small portion of the 
land. The subdterraneous waters are very deep, in many 
laces the wells are some hundreds cf feet below the surface. 
The land is chiefly cultivated in wheat, rye, Indian corn (which 
suffers much from the drought), buckwheat, millet, and above 
all, in mulberry and fruit trees, The lands to which irrigation 
does not reach are often to a great extent covered with heath. 

The superficial area of this region is estimated at about 
100,000 hectares (247,114 acres). 

Many propositions have from time to time been made with 
a view of improving the agricultural and industrial condition of 
this district by bringing down by canals the waters of the 
various lakes laying north of Lombardy. 

The whole of this tract of country lays considerably below 
the level of the lake of Lugano, the highest part to be irrigated 
being 20 metres (64 ft. 7 in.) below the surface of the lake. 
Although this district from its relative position might be 
irrigated by « canal from the lake of Lugano, the quantity of 
water which could be obtained there would not be sufficient, 
and great difficulties, both financial and engineering, would be 
met with, An unlimited supply of water, however, might be 
had from the lake Maggiore; but from its position being ‘at 
77.60 metres (254 ft. 6 in.) lower level than the lake of Lugano 
only a purt of the district requiring water could be irrigated. 

From this it may naturally be inferred that the irrigation 
canals for the higher lands must be supplied from the lake of 
Lugano, whilst the lower lands should be watered by canals 
from the Lago Maggiore. 

It is on these facts that are based the projects of Signori 
Villoresi and Meraviglia, of Milan. These engineers have 
obtained from the Italian Government a concession for the con- 
struction and working of the new canals in Upper Lombardy. 

The district to be irrigated is divided into two zones. The 
first, coloured yellow on the accompanying map,-is bounded on 
the north by a line passing through the communes of Verigate, 
Somma, Cassorate, Cedrate, Rovellasco, Barlassina, Leniate, 
Meda, Seregno, to Albiate on the river Lambro, and shows the 
highest possible limit of the irrigation from the Lake of Lugano, 

The southern boundary of this zone is a line commencing at 
Verigate, following the river Ticino to Tornavento, where it 
takes an easterly direction, passing through the territories of 
Castano, Parrabiago, Lainate, Vedano, and crossing the river 
Lambro above the town of Monza. This line is also the highest 
limit of the irrigation from the Lago Maggiore.. The second 
zone extends south of this line tothe Naviglio Grande, and to 
the Martesana Canal, and is coloured red on the map. 

_ The first is the only natural area which could be profitably 
irrigated from the Lake of Lugano, and the second that which 
should be irrigated from the Lago Maggiore. 

We will now consider the available quantity of water which 
could be obtained from the two lakes. 

Extended observations on a large scale on the volume of 
floods, the lengths of droughts during a period of half a century, 
have enabled a large amount of available facts to be collected, 
and these leave no doubt as to the certainty of the supply. 

The area of the lake of Lugano is 48 square kilometres in 
draughts, and 50 square kilometres (about 20 square miles) in 
floods. ‘The total drainage area of the lake is about 540 sqnare 
kilometres, or (208 square miles). The mean discharge ot the 
river Tresa, which is the outlet of the lake of Lugano into the 
Lago Maggiore, is 32 cubic metres per second. This discharge 
corresponds with a height of water in the lake of 0.33 metres 
above zero on the vertical scale or water gauge at Ponte 
Tresa, and the level of the lake is at this point for about 120 
days in the year during the months of May, June, October 
and November. 

The maximum flood discharge is 280.86 cubic metres per 
second, and corresponds to a level of water in the lake at 2.45 
metres above zero on the vertical scale. The floods last about 
15 days in the year, and take place in the spring at the end of 
April or beginning of May, and in the autumn at the end of 
October or the beginning of November. 

The minimum discharge is 11.65 cubic metres per second, 
and corresponds with a height of water in the lake of 0.11 
metres below zero. The waters are at this level for about 20 
days in the summer during the months.of July and Augus' 
and for 40 days in the winter during December, January, on 

e , 


_ The ordinary high level is 0.83 metres above zero, giving a 
discharge of 65.94 cubie metres per second, and the waters of 
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the summer for irrigation; and to ensure 4 cubic metres. per 
second for supplying the various mills on the river it i 
proposed and has been sanctioned by the Swiss Government to 
store up the flood waters in the to utilise them in 
ts by regulating the flow in such a manner that the 
lowest water should never be below 0.25 metres above zero on 
the gauge at Ponto Tresa; the ordinary level, 0.85 metres; 
and the maximum level never to exceed 2.00 metres above zero. 
The total area of the Lago Maggiore is 202 square kilometres 
when the waters ure low, and 208 square kilometres in floods. 
The total drainage area may be estimated at about 6466 square 
kilometres. The following are the levels of the water in the 
lake under various circumstances at the fixed vertical scale or 
gauge at Sesto Calende. 
Lowest level corresponding with zero on scale: 


Above Zero. 
Ordinary low level ... ois ». 0.20 
Mean level ak om es ~=-1.60 
Ordi flood level ... as woe. . &50 
ighest flood level ... ae as Gee 


The total quantity of water discharged from the lake Maggiore 
in the course of a year is estimated at 10,000,000,000 cubic 
metres, which gives a mean discharge of 322 enbic metres per 
second. This Scheme corresponds with a height of water of 
1.03 above zero on the scale at Sesto Calende; and for forty- 
three days in the year during the months of March, June, 
December, and part of April and July, the level of the lake is at 
this point. 

The maximum flood discharge is 2200 cubic metres per 
second. The floods usually take from the end of May to 
the end of June, in the spring, and the autumn floods about the 
end of September to the end of November, and lasts about six 
days, with a height of water at 3.50 above zero, and from eight 
to nine days with a height of 3.00 above zero. 

The mean discharge at the ordinary level of the lake, of 
1.50 above zero, is 480.30 cubic metres per second. 

The minimum discharge at the lowest level (zero) is 72 cubic 
metres per second. 

The length of time that the level of the lake remained 
between zero and 0.10 m. above zero, was only three days in 
1850; seven days in 1857; thirty-seven days in 1854; and 
forty days in 1858, and took place in the months of February, 
March, and April. The ordinary low water level of the lake 
varies from 0.10 to 0.60 above zero, with a discharge of from 
90 to 202 eubic metres per second, and in ten years observation, 
the lake is in this state on the average for 123 days in the 
year, with a maximum of 154 days, and a minimum of 86 days, 
during the months of ampag February, Marcb, half April, 
half December, and during a few days in the months of May, 
August, September, and November. 

The outlet of the Lago Maggiore is the river Ticino, which 
falls into the Po at Pavia. 

(To be continued.) 








THE ABERGELE ACCIDENT. 
To THe Eprtor or ENGINEERING. 

Srr,—In October, 1866, a collision, unattended with fatal 
results, occurred near Hilcock Station, Midland Great 
Western of Ireland Railway, under similar circumstances to 
the late catastrophe at Abergele. 

In consequence of the former accident, Mr. Price, the 
Chief Engineer of the railway, laid down a few yards of blind 
siding, about forty wagons’ length back from the station down 
the incline, the points being worked by means of a connecting 
bar from a wooden wy ee. the main signals. On the 


arrival of each train at station, the points are turned so 
as to throw any ms that might run into the siding. 
Allow me through your columns to draw the attention of 


railway engineers to this simple but efficient preventive, 
which. if applied at Prestarn, would have saved many lives 
and much money. 
I am, Sir, your obedient Servant, 
A. J. Hamitton Smytue. 
Engineer’s Office, Broadstone Station, 
August 25, 1868. 

[“ Catch” sidings, such as that mentioned by Mr. Smythe, 
have been applied to several inclines. In most cases, how- 
= * eke that the points have been made self-acting, 
—Ep. E. 








Gas Expxosion on Surpsoarp.—An explosion of 
occurred on Monday, at Southampton, on board the Union 
Steamship Company’s steamer Briton. The explosion oc- 
curred in the after-hatchway, age | some patent fuel. The 
flames shot up half-mast high, and it was at first thought 
that the ship was on fire. The explosion smashed the saloon 
table, tore away the ventilators, fittings, skylight, ma 
binnacle and compass, and burnt some linen. F y; 
two men only were injured, and they, it is sup but 
slightly. The patent fuel was afterwards from the 
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THE “ BROADS” OF EAST NORFOLK. 
Having reference to Water 
. ‘Dresnage® By Ricwarp B, 

Motive for preparing Paper.—The motive that has induced 
me to 5 ie, be meeting of the British Associa- 
tion is 
called, “broads,” which are situated in the 
this county. tes 

Origin of the Name of Broad.— name was probabl. 
derived an the Ange saa “ Bradan,” or “ ‘Urmedene™ 

meaning to widen or make broad), and from whence we may 
infer that Breydon Water, ‘near Yarmouth, took its name 
from “ Bradan” (broad water), being, in fact, a broad, but 
having the tide flowing into and out of it, which does not 
océur in the other roads: 

My connection with this part of Norfolk has existed for four 
or five’ years, and commenced by my being appointed by the 
Government, by virtue of my as Inspector of Drainages, 
to inquire into the applications from landowners for powers to 
form drainage districts as combined systems, for the reclama- 
tion of marshes and swamps contiguous to and affected by 
these broads, and in river valleys, In the course of my in- 
vestigations Iwas struck by the existence of such bodies of 
water lying scattered over an extensive area, and of varying 
sizes, which I believe to be exceptional and singular, as not 
occurring in similar geological formations in England, and the 
only approach to them will be found in the older formations, 
such as mountain and volcanic regions. These have, how- 
ever, a very different cause for their origin. The coast of 
Holland, opposite to this of Norfolk, is of the same geological 
formation, and there similar “ broads” exist. 

The objects which may be attained by drawing special 
attention to these bodies of water, are to point out their 
existence and positions, and to consider the uses that they 
may be put to as a means of storing and supplying water to 
towns and villages, and for agricultural purposes ; and also to 
control and regulate their waters so as to prevent floods, and 
to facilitate the improvement of the lands on their borders, or 
through which the streams flow into and out of them by com- 
bined drainage systems, such as have been already constituted 
in connexion with some of them, and in several other in- 
stances in other parts of the kingdom. 

As instances of utilising the waters of these broads, and 
also of improving lands affected by them, I will refer to the 
Great Yarmouth Waterworks Company, taking water from 
Ormesby, Rollesby, and Filby broads (possessing together an 
area of from 400 to 500 acres) and supplying the town of 
Yarmouth and-its neighbourhood ; and the cases of the im- 
provement of land by drainage, as carried out at Martham, 
Somerton, Winterton, Beccles, and other places which are 
about to be constituted drainage districts. 

In my researches through works on geology, I have not 
met with any allusion to the origin of the broads, and only 
very slight notice of them. As their origin may prove 
interesting to many, and advant us to others who may 
wish to investigate the subject, I will endeavour to describe 
them, and the circumstances (as far as we have information) 
attending thé watersheds of the rivers with which these 
broads are connected. 

I propose as a part of the consideration of this subject to 
refer to the geology of the part of the country in which the 
broads are situated. The general geological character of this 
part_of Norfolk consists of post tertiary, alluvial, lacustrine, 
and estuarine deposits, contorted sand , upper and lower 
boulder clays, laminated beds of clay resting on Norwich 
crag, which lies partly upon the chalk and partly upon the 
London clay. It is estimated. that the chalk is about 400 ft. 
thick, and its general dip is towards. the south-east, and the 
principal drainage of Norfolk, comprised within that portion 
which is covered by boulder clay and loam, conforms to the 
slope of the chalk, the waters being discharged into the sea 
at Yarmouth ; and in like manner the drainage of four-fifths 
of Suffolk, including the great clay district, is conducted by 
several channels towards fhe south-east coast of that county, 
and there enters the sea. There is an interesting collection 
of fossils from these formations in the museum of the city, 
and in the possession of those who haye investigated t 
geology of the county. They consist of mollusca, remains of 
reptilia, amononites, and belemnites of large sizes, and other 
shells, as welt as the bones and teeth of elephants, the 
mastodon, hippopotamus, rhinoceros, deer, and other animals, 
as well as fossil wood of the forest bed, north and south of 
Cromer. 

About the year 1004, according to the Saxon chronicle, 
Sweyn came with his fleet to Norwich, which he plundered 
and burnt. From this it may be inferred that the sea flowed 
up the valley of the Yare to or near Norwich, and covered all 
that large alluvial plain, bounded on the north by the high 
ground of Caister and Runham, and up the valleys of the Bure 
and Yare, and also of the Waveney, so as to enable small 
ships of light draught of water to approach, at all events, 
near to Norwich. For some time after the above period the 
land upon which Yarmouth now stands was probably an 
island, there being a northern channel called Grubb’s Haven 
and a southern channel. The northern channel was in exis- 
tence as late as the year 1347, after which period it was silted 
up, and many thousands of acres: of were i 
and made land. From this and. other ev:dence it is 
shown that the eastern valleys. of Norfolk were former! 
branches of a wide estuary, and that the iia ae 
broads are the remains of that large body of water. 

I have prepared a copy of the ordnance , upon which’ 
Ihave de! ed the watersheds, first, of the ty Ain (coloured 
blue), and of the river Yare (coloured pi i 
broads are shown in darker colours, it shows also these 
rivers and the Waveney. The tint (which is darker than 
 tggtine dite wp Pe ee ie eh ened 

are represents t or which were probabl 
overflowed by the rivers eon before they were eae 
I now proceed more particularly to the valleys of the rivers 
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Bure, Yare, and Waveney, and their tributaries, the com- 
bined watersheds of which extend over ‘of Norfolk and 
and embra¢e an area of 1210 square miles, or 


for 
or as far as the tides affect these rivers their 


lands are thereby secured from being 
are similar in their formation te oak a a 
nately of narrow passages, just wide eno ween i 
ong for the rivers to how i = 
through which they wind. It has been contended that the 
German Ocean was once at a considerably higher level than 
at present, and that it has since subsided, as shown by shells 
ahd marine fauna having been found at an elevation of 40ft. 
above the beds of the rivers, but this is more probably due to 
the upheavals and depressions in the — which have 
evidently taken place at different periods in the world’s 
existence. There is no evidence for the last 900 years of any 
receding of the sea having 0 ed on this coast. 

The formation of peat, and) alluvial on both sides of the 
channels of the rivers and their tributaries, as shown on the 
map, indicates that the vegetation grew there, and died and 
decomposed, and that the alluvial consists of the detritus 
which was washed down the valleys by the rivers from the 
high ground and filled them up, and confined their channels, 
leaving large spaces which were probably d than the 
rivers themselves, and they beeame the “ ” which in 
their turn have become less and less in size by the deposit of 
decayed vegetation, and of sand and mud from streams. But 
the cutting and taking away the reeds from their banks may 
have arrested the accumulation of the vegetable matter in 
them 


There is a singular fact connected with the formation of the 
“broads,” and that is that not one of them is in the course of 
the rivers with which they are connected ; but although they 
are in the same valley with the river they are from one 
oe of a mile to 3} miles out of their line on one side or 
the other. But some of them have navigable channels 
through them, some of which are artificial, and others 
natural. 

The ~_ number of the “broads” are situated in the 
valley of the Bure and its tributaries, there being twenty-two 
of all sizes, in the Yare 4, and in the Waveney 3. 

The following is‘a list of themand their extent in acreage, 
amounting to 2547.2 acres; those on the Bure containing 
2289.1 acres, and those on the Yare 258.1 acres. 


On the River Bure and its Tributaries. 


Name of broad. Acres. 
Ormesby, Rollesby, and Filby ... 464.9 
Walshattiga: | os. asa 62.1 


Ve... Lr ae 
OR toe e.g 


a Sy see éte Pe, pat 11,7 
Hoveton, reat 14 Ses ‘a 
MINED: ents) dee bs tect * Be 


f 


( 22.4 

Oliver 23.0 
Barton on the the river Aut } = 
75.6 

Dilabam 7.6 
Hickling and Whitesly ) 578.0 
Womach 25.5 
Chapmans onthe Hun-} 46.8 
Martham ‘dred Stream } 115.5 
Horsey 130.6 
Calthorpe 13.8 

2289.1 


of the weather very much influences the state of thi 
the other broads which flow into the Hundred Stream. 

‘the bottoms of many of the other broadsmay be below 
the level of the sea, which, if it should be so, the ions and 
upheavings of the formation will account for. e bottoms 


z 


‘ SNE 
of the Hickling, the Whitesley, and the’ Horsey “ broads” 
are also’ on @ level with the sea, River beds are not un- 


frequently lower than the low water of the sea, and this occurs 
far up their courses away from the sea. In some cases this 
may be traced to the force of currents deepening them, but 
in the broads there are no currents or ‘other disturbances to 
cause an excavation of the 

All these broads are supplied by streams ruzining into them 
from minor valleys and springs which take their rise in these 
formations, to which they form the catchment. basins or re- 
servoirs. I have no doubt that they are performing a most 
important and useful part in the economy of water supply 
by detaining superabundant quantities of water from storms 
and continuous wet weather, and they prevent inundations 
in the lower of the country by. affording time, where the 
inclination in the main valley is so slight and the velocity 
rena: slow, for floods to pass off at each successive low 


As is well known, the Yare and Waveney meet and run 
into Breydon water, and the Bure joins them at their entrance 
into the harbour, the three rivers then passing through Yar- 
mouth and the Haven to the sea. .The passage for the dis- 
charge of water from 1210 square miles of country ~ ae 
pn’ ig but as the tide flows up all these rivers the ebb tide 
has also to pass off, and this body of water flowing out 
is highly necessary for scouring out the harbour and prevent- 
ing the accumulation of sand at the bar of the harbour. I 
am strongly of opinion that it would be most desirable to 
deepen the whole of Breydon water to below low water, and 
impound a larger body of backwater, and thereby further in- 
crease the scour at the bars. The deepening of Breydon 
water would also improve the discharge of the waters of the 
Yare and the Waveney. 

Having thus far discussed the condition and circumstances 
relative to the water question of this part of Norfolk, I will 
proceed to suggest the practical advantages to be derived 
from the capabilities of such quantities of water as these 
“broads” possess of storing and supplying water. The fol- 
lowing is a statement of the rainfall in this country in each 
year for seven years, which shows an average of 24.41 in. 
the maximum in one year being upwards of 100 per cent 
above the minimum. , 

In. 


1861 ooo oop eee ww. 22.2 
1862 ose ote ove oe 249 
1863 ose ove eee -. 18.6 
1864 dpe ose ove «- 16.1 
1865 ove ese ove o-- 29.6 


1866 ove ove eee we 26.3 


Mean... od woe 2441 


Although the available amount of water, exclusive of 
——- and evaporation, may not be more than 4in. over 
the whole of these watersheds, the broads in fulfilling their 
characters of collectors and reservoirs may be increased 1 ft. 
in depth on the average over their aggregate areas, and are 
capable of su plying 67 6,896,900 gallons beyond their o 
contents. if this quantity can be utilised by the neighbour- 
ing populations for all , they need never fear the 
want of water in such seasons as that which we have latel 
experienced, and the quantity of water that the broads 
usually contain is always a permanent supply. The broads 
are not generally at such elevations as to allow of the supply 
being delivered by gravitation, except for long distances, But 
it must be lifted by machinery. It is possible to unite the 
power for drainage purposes with that of distribution. 

With regard to the drainage in connexion with the broads, 
I do not contemplate converting them into agricultural land, 
which I should not recommend, as compared with the very 

at importance of keeping them as reservoirs, particularly 
of Lege areas, in which the water would continue good 
andwholesome and not unfit for domestic use. Tle land to 
be acquired by draining the broads, if it were possible, would 
amount to acres, which is a trifling quantity as com- 
pared with that which may be reclaimed round about them, 
or with the quantities which might be improved in many 
other parts of this country. The drainage I would recom- 
mend is that of the marshes and swamps, which are mostly 
caused by the broads and the rivers in connexion with them. 
Most of the lands that I have seen in this state would be 
highly productive and profitable if they can be deprived of 
the surplus water and maintained so; at the same time, I 
would secure the means of using the water for irrigation if 
n 
The conversion of the marshes into profitable and remu- 
nerative land need not interfere with the impounding and 
storing the water in the broads. At the present time [ am 
carrying out the operation of be pace, some marshes at 
sake which have been rendered totally valueless by their 
proximity to one of the largest broads, and the result to the 
owner will be equal to the purchase of so much land at a 
cheap rate, and the improvement of po ye quantity. 

By the improvement of so much | a large amount of 
additional employment would be given to the —— ofa 
permanent character. In many cases the reclamation is an 
addition to an estate. _ 

The healthiness of the localities would be increased, and 
although large bodies of water may be objected to, I do not 
consider them so injurious as the wiasma arising from ‘the 
evaporation and exhalation from the decaying of the vegeta- 
tion of large tracks of marshes, which is the chief cause of 
fever and ague in the tropics, and other similarly circum- 
stanced countries and districts. 








Norron’s APPARATUS FOR DRYING ne ne NB pn 
has been issued of Milburn and Co. (Limited), with a capital 
of 30,0007. in shares of 17., to buy and ex the-business of 
Milburn and Co., manufacturers of desiccated grains and 
other food for cattle, and also for purchasing Mr. Norton’s 








patents for drying brewers’ grains, spent hops, &c. 
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NORTH-WESTERN AND CHARING 
CROSS JUNCTION RAILWAY. 

We understand that the Board of Trade has refused 
to grant a warrant for the abandonment of this railway, 
the petition for which has been opposed on the 
ground that “The railway and works, authorised by 
the Act of 1864, are of great public necessity and 
ought not, in the interest of the public, to be aban- 
doned.” The period limited for the purchase of land, 
&c., expired in 1867, but there will be no difficulty in 
obtaining from Parliament an extension of time. We 
trust soon to see the works commenced and rapidly 
completed, for they are of a most important 
character. In addition to the railway there is to be a 
new street in continuation of Tottenham Court-road 
to the Thames Embankment on the east side of the 
Charing Cross Railway Station; when the street is 
made, it will be a very great improvement to that 
part of London. It is a thoroughfare greatly re- 
quired, in fact as much required as any new street 
in any part of the metropolis. The present route 
from Tottenham Court-road to Charing Cross is about 
as bad and inconvenient as can be; it is crooked, 
narrow, and often blocked with the traffic. This new 
street would open a direct route from the Thames 
Embankment to Hampstead in almost a straight line. 

The railway, as proposed by the Bill, was to com- 
mence underneath the Thames Embankment, and 
alongside the Charing-cross: Railway Station. It 
will pass underneath the Strand, at an inclina- 
tion of 1 in 100, to St. Martin’s-lane, opposite Long 
Acre, and will then be on a level until it crosses 
Oxford-street. From Oxford-street it will run under- 
neath Tottenham Court-road and Hampstead-road to a 

oint opposite Cardington-street, up inclines of 1 in 
461 and] in 150. At this point it diverges to the 
left, and forms a junction with the London and North- 
Western Railway, about three-eighths of a mile from 
Euston-square Station. The length of the proposed 
railway is about two miles, and must of necessity be 
in tunnel nearly the whole of its length. In addition 
to the main lines, it is proposed to form a junction 
with the South-Eastern Railway on the bridge, just 
beyond the Charing Cross Station, to accommodate the 
through traffic of both passengers and goods. 

Although this. railway will pass through a densely 
populated district of London, it can be made at a com- 
paratively small cost, if carried out nearly in accord- 
ance with the original design. The level of rails is 
generally at such a depth below the surface of the 
streets that the line will not interfere seriously with 
any of the sewers, gas pipes, and water pipes, nor 
need the paving of the streets be disturbed, except in 
very few cases. The expense, therefore, will be 
avoided of having to divert the sewers, taking up and 
relaying the and water pipes, and the paving of the 
streets, heals aeiding compensation to the proprie- 
tors of shops along the route, on account of the 
stoppage of the traffic, which would occur if the rail- 
way was made just under the surface of the streets. 
The line can be tunnelled to a large extent, havin 
shafts at convenient distances apart, and in aol 
places as not to | interfere with the traffic 
through the streets. In fact, the line could be made 
with as little interruption to the traflic as was given 
by — the sewer of the Main Drainage system 
along Oxford-street. 

The promoters propose to have only two lines of 
rails, but we certainly think there ought to be four 
lines to fully accommodate the traffic that it will have 
to carry. It isa railway as much required as any line in 
London, both for local and through purposes. There 
ought to be two lines for the local passenger traffic, 
and two other lines for the through traffic of passen- 

ers and goods. There is no doubt the London and 
North-Western Railway has a great portion of the 
traffic of the North of England to and from the Con- 
tinent, and at present most of it, both passengers and 

oods, has to pass through the streets of London. 
The local traffic along this line would be very great. 
In 1864 it was estimated that at least 30,000 people 
rode daily between Camden Town and the aeighiene’: 
hood of Charing Cross. 

It is proposed to have, in addition to the station at 
Charing Cross, the following stations: one at Oxford- 
street, one at the Euston-road, so as to exchange pas- 
sengers with the Metropolitan Railway, one at the 
junction with the London and North-Western Rail- 
way, near Mornington-crescent, one near the York 
bo Albany, and one at Chalk Farm. Were this line 
made, there is no doubt it would soon be arranged to 
run trains every ten minutes between Willesden and 


Greenwich, a distance of about 12 miles, and through 
the very centre of London. 








Another great requirement for this line is to open 
up the country north of London to business men in 
the neighbourhood of the Strand and Westminster. 
The southern railways have quite a are of the 

assengers who have their residences in the country. 
There are the Victoria, Waterloo, and Charing Cross 
stations for the west end of London, and their lines 
are all to the south of the river, while there is not one 
convenient railway from Westminster to the north. 
Were this proposed line made it would help to open 
up a fine district for country residences, and would 
conduce to destroy the monopoly that the railways on 
the south of the Thames now have of daily passengers. 
In fact this line is not the only one required. ere 
ought at least to be one from the west of London in 
conjunction with the Great Northern Railway to give 
convenient and cheap access to the pleasant country 
north of London, through which the Great Northern 
Railway passes. The Midland Railway has opened up 
a fine part of country north-west of London to the 
city people, and they appear to be making good use of 
the line, for the company find it necessary to be con- 
tinually increasing the number of trains for local 
traffic. 








THE PROPER FORM OF PROJECTILES FOR 
PENETRATION UNDER WATER.* 
By Josgepx Wuitworts, C.E. 

Tue exhibited pho’ ph (see engraving) shows the re- 
sult of an experiment that has been made by Mr. Whitworth 
with the three descriptions of projectiles shown on the top of 
the iron plate. The iron plate shown in the photograph is 
650 in. long, 13 in. wide, 1.2 in. thick, and was immersed in 
water 39in. deep. The gun used was the one pounder, from 
which all the former experiments were made previous to the 
first penetration of 4in. armour plate from a 70 pounder 
rifled gun in October 1858. The angle of depression of the 
gun was 7° 7”, the distance which the projectile _- 
through the water from the point of entering it to the bull’s- 
eye is 80in. No.1 satecttio ia Whitworth steel, and of the 
form always advoeated by the author for use at sea. The 
photograph shows that it is not deflected by passing through 
water. No. 2 shot, with hemispherical form of head, was 
deflected, and struck 9}in. above the bull’s-eye. No. 3 pro- 


jectile is of white cast iron, commonly called the Palliser, or 
chilled shot, and it struck 19in. above the bull’s-eye, its 
conical form of head causing it to rise quickly out of the 
The advantages of 5 


water. o. 1 projectile are, first, its 





power of penetration when fired even at extreme angles 
against armour plates; secondly, its large internal capacity 
as a shell; thirdly, the capability of passing through water 
and of penetrating armour below the water line. e No. 3 
projectile is advocated by Major Palliser on account of its 
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depth under water has, I believe, never before been 
In 1864 the matter was brought before the 
Whitworth Committee, and an experiment was 
the Stork boat with a Whitworth 70 

that occasion sag) cig penetrated at 3.76 ft. 
the side of the Alfred, which was of oak 24 in. thick. 
author has been induced to bring this subject before the 
mechanical section of the British Association. 
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A Warer Spout on a Rartway.—The Orleans Railway 
was visited by a water spout last week. The entrance to the 
tunnel at Lauriére was quite inundated, and the trains were 
delayed nearly an hour and a half. In the neighbourhood of 
Périgueux the water su the line and caused 
some goods trains to leave the rails, but without further 
damage. At Capdenac a violent blast of wind carried off the 
pod of a goods station, and landed it at a considerable 

istance. 

Tue Forrien Coat ayp Iron Trapes.—The iron trade 
of the South of France has secured a contract for 11,000 
tons of rails for the Alfoeld Railway, an Austro-Hungarian 
enterprise. The total production of the Sarrebruck (Prussia) 
coal basin in 1867 was 3,171,125 tons, showing an increase of 
166,434 tons, as compared with 1866. It is understood that 
80 new puddling furnaces are about to be erected at the vast 
Creusot works, and that the production of Bessemer steel is 
to be commmenced at Creusot on an extensive scale. There 
is ae, inducement for the adoption of this course, since the 
Paris, Lyons, and Mediterranean Railway Company is about 
to give out a very extensive order for steel rails—eas much as 
43,000 tons, it is said. 

“Tue Rapclirre Process.”—Mr. Jones, of Middlesboro’, 
described the so-called Radcliffe process of ing finished 
iron in a paper read before the Mechanical Section of the 
British Association. Five or more puddled balls are put to- 
gether into a large bloom, under a very heavy steam hammer, 
shingled down into a bloom, passed for a short time into a 
heating furnace, and rolled off into finished iron not more 
than half an hour after leaving the puddling furnace In 
respect of economy, such a of working should be con- 
siderably cheaper than that now followed, for there is a large 
saving of labour and of heat, otherwise radiated, this radiation 
being, merely, so much coal lost, But there are many iron- 
masters who would fear for the quality of the iron knocked 
down from a = of, perhaps, half-a-dozen puddle balls, with 
the corresponding internal cavities between them, and which 
could hardly to be receptacles for masses of cinder. If 
this difficulty really can be overcome, and it is worth the 


ing French and Belgians have taken full advantage of 4t for 
themselves. 

Icz.—Mr. Lousada, Her Majesty’s Consul at Boston, in 
his report on the trade and commerce of Massachussets, 
states that, even in America, although this important article 
of export is mostly called “Wenham Lake,” yet, in. reality, 
only a very woes Aocvm quantity is cut on pond. 
reports mee eed hn much an —_ of necessity with all 
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VENTILATING FIREPLACES. 


a 
. Experiments upon its Power as compared wit 
that of Ordinary Fireplaces.* By Cartas Doveias 
Gatrox, CB. FRS. 
(Continued from page 170.) 

Tux flame, heated gases from combustion, and such small 
amount of smoke as exists, are compelled, by the form of the 
tek f Co gate ant OS Se Foe. 
impinge upon a so as to su as 
ics sowails ont of toon. bates pass into the 
chimney, and the heat thus extracted is employed to warm 
air taken directly from the outer air. ep dasa rage me Oa 
the iron back of the stove and smokeflue, upon both of w: 
broad flanges are cast, so as to obtain a surface of 
metal to give off the heat. This giving-off (amount- 
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ue which has been adopted for barracks is carried w 
the side of the smoke-flue in the chimney-breast. It wi 
the drawing that there is in the air chamber of 
> heating surface for warming the air of about 
5 square feet. The area of the gra 

of which 58 in. are solid, and 26 afford space in 
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in the case of No. 1 grate to 13.5 square feet) is sufficient 
othe fe in the gets Sek ee eee 


after it has been warmed, is passed into the room near 


ing 

to 

so hot as to burn the air it is employed to heat. 

air, 

the ceiling by the flue shown in the drawing. In a 


room 

i with an ordinary 0} fireplace with closed doors 
cad windows, the experiusals sino by Mr. Cos for 
the Board of Health in 1857 showed that the circulation of 
air proceeds as follows:—The air is drawn ‘along the floor 
towards the grate, it is then warmed by the radiating heat 
of the fire, and part is carried up the chimney with the 
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warmed. 
In order to afford facilities for the occasional cleansing 
this chamber, and those parts of the air channels connected 


be easily removed, thus ing the air chamber accessible. 

The stove was designed with the object of being applied to 
existing chimney openings. In so applying it the air 
chamber is to be Toft as large rp ven , thoroughly cleansed 
from all old soot, and rendered clean with cement, and lime- 
whited. Should the fireplace be deeper than 1 ft. 6in., which 
is the depth required for the curved iron smoke flue, then a 
lining of brickwork is to be built up at the back, to reduce it 
to that dimension. The chimney bars, if too high, must be 
lowered to suit the height of the stove, or to a —_ above 
the hearth of 3 ft. 3in.; they must also be straightened, to 
receive the covering of the air chambers. These coverings 
should be of 3in. York or other flagging, cut out to receive 
the curved iron smoke flue, and also to form the bottom of 
the warm air flue in the chimney breast. In new buildings 
the air chambers may be rectangular; they must be 4in. 
narrower than the extreme dimensions of the moulded frame 
of the stove, so as to give a margin of 2 in. in width all round 
for a bedding of hair mortar. 

Numerous experiments have been made at different times 
upon these grates, both as regards the quantity of air sup- 
plied and the temperature maintained. The general results 
show that the air is admitted into the rooms at a temperature 
of from 20° to 30° Fahr. above that of the outer air. The 
design of the grate was intended to preclude the possibility 
of such a temperature as would in any way injure the air 
introduced, and the following Table of some experiments 
made by Dr. Parkes in a hospital ward at Chatham, illus- 
trates the hygrometric effect with the grate in use: 


Taste I. 





Air In WARD. 
Mean of three ob- | Mean of seven ob- 
servations daily. servations daily. 
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The greatest difference between the and wet bulbs in 
the ward was: ~ 
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On examining the record of the dry and wet bulbs during 
these days, no evidence can be seen at any time of any un- 
usual or improper a of the atmosphere. The difference 
between the two bulbs was certainly always greater in the 
ward, but it was not material. 

The temperature of the rooms was invariably found to be 
so equable that when the te was in full action, and the 

indows and other means of ventilation closed, thermometers 

laced in different parts of the room, near the ceiling and 

r, in corners furthest from the fire, and on the side nearest 

to it, but sheltered from the radiating effect of the fire, did, 

not vary more than about 1° Fahr. variation of tempe- 

rature in a room warmed by a fire by radiaton, without the 

action of warmed air, will be found to be from 4° to 6° Fahr. 
and sometimes even much more in cold weather. 

Instead, however, of citing the experiments made in this 
country, it will be more satisfactory to cite those which have 
been made by General Morin, at the Conservatoire des Arts- 
et-Metiers, at Paris, because they will, at any rate, be free 
from all imputations of partiality. 

The following is an exact translation of General Morin’s 
Oe a ne EE cd the Annales des Con- 
servatoires for the year 1864-65, retaining the French mea- 
sures and weights. The experiments were made in a room 
17.82 ft. long, 13.27 ft. broad, and 15 ft. high, contain’ ing 
therefore 3189 cubic feet. The fresh warm air was admit 
to the room through an opening close to the ceiling. . The 


‘section of the chimney was 85.25 square inches, and the- 


volume of air driven up it by the fire was 18,117 cubic feet 
per hour, therefore the mean velocity of air in passing up the- 
chimney was 83 ft. per second. 

Extract showing Result of the Experiments. 

The experiments were carried out on the 4th, 5th, and 6th 
of October, 1864, with the ach and the oma open air 13° or 
14° centigrade (54° to 57° Fahr.), and 
from of the three meetings, the fire was 

once 
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standing that the means used to measure the quantity 
ex Med in a great measure prevented the emission of heat 
redliating from the fireplace, which otherwise is in this respect 
very conveniently We will 
whole of the results of ex = r 
ourselyes with enunciating princip! 

The object of the trials ay tee of October bye 

reliminary experiments, to verify the proper working 0: 
ea we shall pass them over in silence, because they 
have (merely) s 
the entrance of Ve 
October the fire was lit at 10.30 a.m. 
were continued until 10.15 p.m. 
ployed was 10 kilo nes (22.06 re 
small portions, and terminated at 4.25 P.m., 
the fire had been lit 6 hours and 5 minutes. But the com- 
bustion was not fully over until till 9.25 p.w., when the tem- 
perature of the chamber was still about 18°. The discharge 
of foul air attained from 11 a.M. a very satisfactory regularity. 
The maximum discharged per hour was 562 cubic metres, 
and the minimum 466, the mean volume between 11 a.m. 
and 4,25 p.m. being 513.74 cubic metres per hour. The en- 
trance of air increased by degrees from 11.4.m. till noon, 
according as the apparatus fiw heated. From 12.30 to 
4.25 p.m. the mean was 412.30 cubic metres per hour, say 
80 per cent. of the volume of air discharged (evacué). After 
5 p.., that is, 35 minutes after the last supply of coal, the 
volume of air admitted gradually diminished ; but at 8.45 p.m. 
it had fallen only to 289.94 cubic metres, and at 10.15 the 
volume per hour entering was still 151.62 cubic metres. 

The whole of the results of these observations will be found 
stated in the table annexed. 





—E ENTS MADE WITH A BARRACK CHIMNEY IN THE 
wT _—. 5rn Ocroper, 1864. 


units of heat. 
= 6879* 


cubic metres. kils. 
613.74 x 1.209 x 46°x 0.287 
The volume of air in 
hour, or 80 per cent..of the quantity discharged. 
Tohane of air entering by the doors wad picdiree hei dees 
oinbocted ai Covi F at temperature averaging 
injected air having come in at a 
29.3°, while the ee a was only at 14°, there was, there- 
fore, an increase of 15.3° in its temperature. 
The units of specific heat gained were, therefore : 
cub. met. kils. ; 4 
412.30 x 1.234 x 15.30° x 0,237 = 1837 units (calories). 
Consequently the. total absorbed by the air was: ork 


For air evacuated and loss in heating the apparatus 6879 
For air introduced, and to credit of heating apparatus 1837 


Total per hour .. . w+ «+ 8716 

The one of coal per hour was 130 kils., develop- 
ing about 1.3%8000=10,400 units (calories). Of this number 
of units of heat¢the air evacuated would have carried off 


diet ie 6379 | 
“or FOaGD FO 
ot reer 1.00 
Pye BORDON | 
the Remainder see, er oi, +09, O16 J , 
would . have been. absorbed..by «the.»walls,or brought, in by 
radiation. Bags as = 
If recollect that,in.e perimen’ made wii an ordin 
chimne: bent set uy mianiation conditions, in the cabinet of 
the Divectiow ae Conservatoire, thequantity of heat carried 


off by the airveyacuated:-was 6794 units (calories) per kilo- 
CoNSERVATOIRE DES Ants-er-METIngs,,, 


Aes 



































ex iia Ve : A , a rkahs Doors and windows ot rdéi Shut, 
| ¢ 3 J | 2 busnot-airtight, =." 
Lg Pe L. z wise | Orifice for admission air 
| to 3S % oa igatiges enlarged, its "being 
| € S oi = Oe 0.088655 sq. yds. (0.074125 
. 3s © | 4 = py eee 
ooh oe 3 % & »& | Section of flue placediiti fronit'of 
s s | 8 m bs = 5 chimney, 0.161781 si, yds. 
= in ae e z . | (0.185265 sq.m.) 
FI ¢ g | < a on 3 on Equation of . tef"nsed 
3 3 > 1638 3 No, 22): V=9.d4+ N 
£ rH : = a 5 pe F ‘ i pene img ion 
z ; - 4 oe | @. of air has four 985 in. 
2 5 g & gs | §S | os = wide, and -944 i. of Sedo 
~ ~ oo ~ oe ~~ ~~ cs co} ce. >= 
. : : g | £S | ES | BS [og | Surtacs of 4X 6ibo mn. 
E a e a es | es | 33 3 x0.024 m.= 0.634 sq. m. 
k £ eiele le ois =.075 84. yds.) 
h. m. deg. deg. | deg. deg. | deg. at Cubic Cubic 
11h. 40m. tres. metres. 
= Fire lighted—Total surface of 
10 30 16. | 86 = | —_ grate= 0.0206 sq. m. ‘ P 
7 | gs Fire lighted—Clear surface o: 
11 0 2.25 de f: @. 51 288.36 | 552.96 guise 0.0058 sq. m. 
2. on: > ae “ 56 293.04 | 495.72 
12 0 e rm we po 48 294.12 | 523.90 
12 30 14. 19. | 27.5 - 45 399.00 | 554.04 
1 0 14,30 < 29. 77 59 446.88 | 562.30 
1 30 14.5 | 80. 62 52 422.94 | 526.82 
2 0 14.75 30. 63 50 542.64 | 520.02 
2 30 15.75 ‘a 30.2 60 52 433.58 | 499.12 
8 0 15.50 20.25 29.25 53 46 814.52 | 466.56 
8 30 15.75 20.25 | 29.50 55 48 385.70 | 478.28 
4.0 o oat -_ 50 5 oat | ens 
425 | 1475 | 908 |. 90 ues - | 853.78 | 471.42 | Last supply of coal. 
Mean. 14. 20. | 203 66 P 412.30 | 518.74 
4 80 « ooo one 50 7 oot | ois . 
5 0 | 18.75 20.8 | 58 48 | 319.20 | 471.42 een a ae 
she , Ditto about 0.20 beneath 
5 80 | 20,75¢ sad 61 50 ee: | ¥ ceiling. 
| at 6h. 
6 10 12.5 ob 29.5 | 48 292.60 | 447.12 
on 28.5 45 vee m ee: 
he 1.75 20 i oe 263.34 | 388.80 | { Thermometer placed on a chair. 
os te 23.5 me re 398.52 Ditto ditto. 
8 45 9.8 oom ose ee 289.94 oe A great quantity of fuel still left. 
9 25 9. ee 2. «| 199.50 | 489.92 | Fire goes out. 
10 15 Ry ae 1%. | 151.62 | 311.04 














Doring the experiments there was a consumption of 22,06 Ib. (10 kilos.) of coal, of which there remained unconsumed or in 


cinders 4,90 Ib. (2.220 kilos.) 


room was shut, which explains the few eddies which may have taken place in this pipe; but the same 


Some of these experiments were made in the pipe (conduit) of cold air immediately the door of the 


effect is produced when- 


i ise to eddies at the orifice where the outer air enters (a entrée de la prise @ air). 
5 Py tacecnenns wens enone in 9 hours 45 minutes, excepting the 2.22 kilogrammes of cinders, 


the Result of the iments of 
Conclusion Drawn from gr A Experi 


Ae consumption was therefpre #ths, equal to 1.30 at 
most. , 
The air di ersesd) from the 
betw: 13.74 
soon. Sete be ee os tieel 





to 66°. 





gramme of coal consumed, or ope = 0.84 of the total heat 
developed, we shall that in the experiments made with 
Mr. Douglas Galton’s chimney, the circulation of the air has 
absorbed the same total proportion of heat er 
ro Rea ed a Ye ember of hea 

ing is only: 0.66, and the air introduced has forced 0.18 


of it into the room. It should also be observed that ‘this bom 





averaged 412.90 cubie metres | to 


a 


; 


cent. of the latter, or about 101.4 cubie metres of air at 14°, 
has. been rai 


with the warm 
of the 


usual, come through the doors windows, 
volume of air introduced would have been at 14°; this, in 


order to be raised to 20°, would have necessitated @ radiation 
of heat from the fuel amounting to 513.74 cubic metres x 
gore eee be od 

construction o! English chimney produces, there- 
fore, as regards the warming of the air, an economy of 456 
units of specific heat; but it has the ad ides, of 
iminishing, to a very considerable extent, hts and 


currents of air from outside, often so troublesome with ordi- 
nary chimneys. 
Finall 
ing roel : 
door, i 
ided, 
a . 








the action i 
t up exceedingly w i 
orifice admission of Outer Airs» 
For the pan he prdh-w ge of y the 
Sn ne ee made too 
8 masons, having been only .01 square ‘metres, 
not eon Pedy mab given to them. The ap- 


ad 


paratus worked well, but the mean volume of air i was 
only 260.4,eubic metres per hour, so long as the wind did 
not affectthe supply (appel), and this air entered the apart- 
ment at an average temperature of 33°. 7 


; { 
The su aperture having heen e and raisad to 
0741 ae tg that is more paps aly Fe: a 
of introdueed air was doubled, while its temperature fell onl 
4°; it sank to an average of 29.3°, which is still quite - 
cient for the purpose. The outlet formed by the jalousie 
ts 


sp » Which lets the air into the room towards the eeiling, 
a Suis Upening of .0634 sq metres. It would, then, 
be useless to e the aperture for the admission of the outer 


air. On the other hand, as the mean volume of air introduced 


r hour amounted to 412.30 cubic metres, or .115 per second 
it follows that the rate at which this air flowed in towards 
the ceiling was about 1.80 metres per second; this is far 
higher than that of 50 metres to 60 metres, the limit I had 
ventured to indicate ; but when the fire burns low, or goes 
out, this rate diminishes greatly. 


Temperature and Circulation of the Warm Air introduced 
(@ air affluent), 

Moreover, in the experiments made on the 5th of October, 
this air flowed in at 29.3°, while the temperature of the air 
outside was 14°, difference, 15.3°. The temperature of the 
apartment was 20°. The air entering the room was, therefore, 
9.3° higher; a fortunate circumstance, which proves that in 
winter, when the temperature outside is at zero, or even 
lower, it would still be easy to bring in a supply of fresh air 
from the outside at a temperature high enough for comfort. 
It would, besides, be warmer than that enteri directly 
from outside through the joints of the doors and windows. 

Finally, the arrangement of the jalousies in the opéning 
above, by which the introduced air is directed towards the 
ceiling, and the draught formed at the bottom by the chimney, 
conned such a perfect circulation of air in the apartment, 
that light balls, filled with hydrogen gas, when left near the 
opening at the top, were blown along the whole length of 
the eeiling towards the opposite walls, down the corners of 
which they descended to the ground, thus indicating the 
— flow of the air. Morcover, a thermometer, placed at 

ifferent heights, gave : 


je 


m. 
At 0.20 from the ground eee oo . 20 
60 eee 


” ” 


» 4.96 Fe oe” tt ee 
a further proofof the complete intermingling of the air in 
the chamber and the warm air which is brought in. 
Observations as to the Volume of Warm Air Introduced. 

It will be observed that in the trials made on the 15th of 
October, the volume of fresh air brought in by the apparatus 
was 412.30 cubic metres, at the moderate temperature of 
29.3°; whereas our studies on the subject of ventilation have 
practically shown that each single stove (bouche de chaleur) 
of Fondet’s system, even with a hot fire, gives only 19 cubic 
metres of fresh (warm) air*per hour, at a temperature of 
130° centigrade (246° Fahr.), intolerable considering the 
proximity of the stove. 

Another experiment made with the air-pipe (bouche de 
chaluer) of a hot-air stove (colorifére) had that this 
air-pipe of .0324 square metres gave only 138.2 cubic metres 
per hour, when the temperature of this air was at 45°; but 
that if the amount often rose to 150 cubic metres or 160 
cubie metres per hour, this never ha when the 
temperature of the air rose to 70° or even 100°. Jt is evident 













then as re, yolume moderateness of temperature, 
the Togitth chimay Fass ‘a marked. riper a 
mpared with ordinarily-constructed stoves: This is, of 
course, to, the large oe of : tee othe 
fire was in was 513.74 ov it follows. that 
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o ty - : it, each 

ing as many even as twenty persons in ii one 
would be allowed a renewal of more than 25 eubie metres of 
air. 


ption * ct ng 
The consumpti of teal on i per 
hour; and, as the total surface of the grate is .0206, and 
.0058 square metres is clear surface for the ps of the air, 
it is evident that in a chimney of this and with a 
moderate draught, as was the case during our oe 
the consumption of coal per square metre of grate’s 
tea 


150k. 041k 
done 9-1 k.; and jig53= , . 
of coal per square metre of clear superficies—End of Ex- 
tract 


In 1865, General Morin made some further experiments, 
which he publi ithe “ Annales” of 1865-6. In these he 
altered thé" rtions of the-flues for the admission of warm 
air from < rim L randc use, ute some 
exten’ 1e smoke flues for assisting in warming the air. 

<i. iving all the details of the experiments, which 
t will'bé found in the volume of the “ Annales” referred to, it 

will here suffice to state that whilst with ieee aTePlace 
the heat which is utilised in a room is only ith 

given off by the coal, or .125, in these experiments the heat 
utilised in the room was .355 of the heat —_ off by the coal, 
or }rd. ; therefore, to produce the same degree of warmth in 
a room, thi uires but little more than one-third of 
the quantity of coal required by an ordinary grate. The 
ventilation was effected by passing a volume of air through 
the room in one hour equal to five times the cubic contents 
of the room. 

The temperature is equable, and does not vary 1° Fahr. in 
any part of a room. 4a 

The principle of these arrangements for utilising to a 

ter extent the heat in the chimney, has been adopted for 
arene in the case of grates for married soldiers; these 
would be useful as cottage grates. These have a small 
oven, and an open fire; warmed air is introduced into the 
room by means of an iron flue carried up from the firebrick 
lining of the stove inside the chimney, and introduced into the 
room near the ceiling through a louvred opening; by this 
means the heat of the smoke is utilised. This description of 
grate was devised for the purpose of combining a power of 
cooking for a ottage with great Isory y of fuel. 
It must, howe°er, always be observed that in proportion as 
the heat is removed from the chimney, so is the draught, i.c., 
the effect of th e chimney as a pumping engine to remove the 
air, diminishe d, and the combustion of the fuel to some ex- 
tent checked. 

There is one point connected with the flue which must be 
carefully attended to, viz., the fresh air should be taken from 
places where impurities cannot effect it, and the flue must be 
so arranged and constructed as to afford easy means of being 
periodically thoroughly examined and cleaned. In barracks 
the rule is that such cleansing should take place at least once 
a year. 

an conclusion, the merits which are claimed for this fire- 
place are: 

1. That it ventilates the room. 

2. That it maintains an equable temperature in all parts of 
the room, and prevents all draughts. 

8. That the heat from radiation is thrown into the room 
better than from other grates. 

4, That the fire-brick lining prevents the fire from going 
out, even when left untouched for a long time, and prevents 
the rapid changes of temperature which oceur,in rooms in 
cold weather from that cause. 

5. That it economises fuel partly by making use of the 
spare heat, which otherwise would all pass up the chimney, 
and partly by ensuring by its construction a more complete 
combustion, and thereby diminishing smoke. 

6. That it prevents smoky chimneys by the ample supply 
of warmed air to the room, and by the draught created in the 
neck of the chimney. 

It has already been mentioned that the grate is not patented. 
Between 4000 and 5000 of them have been placed in soldier's 
barrack rooms. It is not, however, easy to show what the 
actual saving of fuel has been, because contemporaneously 
with the introduction of these grates the cubic s allowed 
in barrack rooms has been increased by nearly one-third, 
viz., from 450 cubic feet per man to 600 cubie feet per man ; 
and the allowance of fuel in use at the time of their intro- 
duction included an allowance for cooking as well as for 


warming. 

The Mvantaggs claimed for the fireplace, especially in re- 
spect of saving fuel, apply with fully as much force to ordi- 
nary domestic use as to the military service. 

I have designed other forms of’ fireplaces embodying the 
same principles for use in hospitals, and it is’ quite possible, 
that, if other minds are brought to consider the question, 





more recent origin and inferior importance, owing probabl 
to the calstaiane-aandidhens that x aee ; Pricer. Fyre he 
implies perfect adaptation of the 
leaves little scope for improvement. 

The scanty scientific hterature on the subject will be found 
in Dr. Percy’s im t work on iron and steel. Messrs. 
cree, Cobvers ani ceogees Johnson, of. eee us have 
supplied most valuable information by a séries of analyses of 
er? a of a paddling Wituate Piel! 2: yrs drone 


_ These e that the molten pig metal is mixed intimately 
in the eee? Doe, eer oe ee Oe 
cinder) which forms the lining (or protecting covering) to 
the cast-iron tray of the puddling chamber, that the silicon is 
first separated from the iron, that the carbon only leaves the 
iron during the “ boil” or period of ‘ebullition, and that the 
sulphur and phosphorus separate last/ of allswhile the metal 
is “ coming to nature.” igs, 

The investigations by Price and Nicholson, and by M. 
Lari, confirm these results, from which Dr. Percy draws some 
important general eonélisions, which have only to be followed 
up and supplemented by some additional chemical facts and 
ts) tions, in order to render the puddling process per- 
fectly intelligible, and to bring into relief the defective manner 
in which it is at ¢ put into practice, involving, as it 
does, great loss of metal, waste of fuel, and of human labour, 
and an imperfect separation of the two hurtful ingredients, 
sulphur and phosphorus. 

Sete forming (by means of the rabble) an intimate 
mechanical mixture between the~fluid cast metal and the 
cinder, the silicon contained in the iron is brought into inti- 
mate contact with metallic oxide, being found afterwards in 
the form of silicic acid (combined with oxide of iron) it follows 
that it must have reduced its equivalent of iron from the 
cinder to the metallic state. 

The fluid cinder may be taken to consist of Fe O* (this 
being the fusible combination of peroxide and protoxide), 
and silicic acid or silica is represented by Si O*, from which it 
may be inferred that for every four atoms of silicon leavin 
the metal, nine atoms of metallic iron are liberated, an 
taking the atomic weights of iron=28, and of silicic acid= 
22.5, it follows that for every 4x 22.5=90.0 grains of silicon 
abstracted from the metal, 9X28=25.2 grains of metallic 
iron ore liberated from the einder. 

Carbon.—The disap nce of the carbon from the metal 
is accompanied by violent ebullition and the appearance of 
carbonic oxide, which, in rising in i able bubbles to 
~ surface of the bath, burns with the blue flame peculiar to 
that 5 
It popularly believed that the oxygen acting upon the 
carbon of the metal is derived directly from the flame, which 
should, on that account, be made to contain an excess of 
oxygen, but the very appearance of the process proves that 
the combination between the carbon and oxygen does not 
take place on the surface, but throughout the body of the 
fluid mass, and must be attributed to reaction of the carbon 
upon the fluid cinder in separating from it metallic iron. 

But it has been argued that, although the reaction tekes 
place below the surface, the oxygen may, nevertheless, be 
derived from the flame which may oxidise the flame on the 
surface, and become transferred to the carbon at the bottom, 
in consequence of the general agitation of the mass. ; 

This view I am, however, in a position to disprove by my 
recent experience of melting cast steel upon the open flame 
bed of a furnace, having yn = ¢ observed that no oxida- 
tion of the unprotected fluid metal takes place so long as it 
contains carbon in however slight a pro rtion. 

Supported by this observation, I feel convinced that the 
oxidising action of the flame in a puddling furnace com- 
mences only after the malleable iron has been formed 
already. 

Carbonic. oxide being enpehasnted by CO, and the cinder 
by F e* 0+, it follows that for every four atoms of carbon, 
three atoms of metallic iron are liberated; and, taking into 
account the atomic weights of C1—6 and of F e=28, it fol- 
lows that for every 

6x 4=24 grains of carbon, 
28x 3=84 grains of metallic iron 
is added to the bath. 

Assuming ordinary forge pig to contain about 3 per cent. 
of carbon and the same amount of silicon, it follows from the 


foregoing that in removing this silicon, * x3=8.4 per cent., 





and in removing the garbon a 3=10.5 per cent. of metallic 


iron is added to the bath; making a total increase of 8.4+10.5 
—6=12.9 per cent., or-acharge of 420Ib. of forge pig Metal, 
ought to yield 474)b. of wrought metal, whereas the ctual 
yield would generally amount to 370 Ib. (or 12 per cent. less 
than the charge), showing a difference of 1041b. between the 





further improvements will result. 

Considering the capabilities which the form of grate here 
shown possesses for economising fuel, and producing a 
pleasant equable temperature, and for providing an ample 
supply of tresh air, 1 do not think it necessary to — 
fa bringing fora a matter, apparently so simple, for. dis- 
cussion at the British Association. : 








ON PUDDLING IRON.* 
By C. W. Sremzns, F.R.S, 


and a money value of about nine millions 
a ithehidding its repre 
ma = el national 


interesting involved, the process 
has received less scientific attention than of 





of tons, | phosphorus, which being generally contained in English forg 


tical and actual yield in each charge. 

In order to realise the theoretical result a sufficient amount 
of cinder must have been —- the ——— of which 
can be readily ascertained. taking ber Fe 
04, the atomic weight of which is 3x28+4x8=116, while 
that of the three atoms of iron alone is 3x28=84. It follows 


that or xbhe7 Ib. of cinder is requisite to produce the 
54 Ib. of reduced iron. 


There must, however, remain a sufficient quantity of fluid |! 
i extracted from 


cinder. in the bath to form with. the silicon ( | fror 
the iron), a tribasic silicate of iron, or about 50 Ib., making in 
all 166 Ib. of fettling which would have to be added for each 


charge. a quantity which is generally exceeded in practice 
Sooeithdaiding the inferior stout wiverally obtained,” | 


There remains for our consideration ‘and 


e 
in rtion of frum .2 to .6 per cent.’ ‘can 
Pialy affect the foregoing quantitative epuiteallbough they 


u 
It has been'asserted by Percy that the ration of these 





that the erystals of metallic iron, which form throughout the 
boiling mass when the metal “tomes to nature,” excludes 
foreign substances in the same way that the ice formed 

sea water excludes the salt, and yields sweet water be 


re-melted. 

ing to this view, pig metal of inferior quality will 
really yield iron almost chemically pure, to which foreign 
ingredients are in added by ical admixture with 
the surrounding cinder, or semi-reduced metal. 

It may be safely inferred that the amount of impurities 
thus taken up will mainly depend upon the temperature, 
which should be high, in order to ensure perfect fluidity, or 
complete separation of the cinder. 

following was the result of an analysis of an inferior 
English pig iron before and after being puddled : 


Pig Metal. Puddled Bar. 
e- 96.079 Tron ee 99.276 
Sulphur ... 008 Sulphur ... 017 
Phosphorus 1.096 Phosphorus .237 
Silicon... 1.097 Silicon... 047 


100.000 100.000 
anne the extent to which foreign matters are actually 
removed by the process of puddling. 

These ove were made a few days since by Mr. A. 
Willis in my laboratory at Birmingham, 

Led by these chemical considerations, and by practical 
attention to the subject, extending over several years, I 
am brought to the conclusion that the process of puddling, 
as practised at paces is extremely wasteful in iron and 
fuel, immensely laborious, and yielding a metal only imper- 
fectly separated from its impurities. 

ow nearly we shall be able to approach the results indi- 
cated by the chemical reasoning here adopted, I am not pre- 
pared to say, but that much can be accomplished by the 
means actually at our doors is proved by the result of 
eighteen months working of a dling furnace erected to 
la designs by the Bolton Steel and Ironworks, in Lanca- 








This furnace consists of a puddling chamber of very nearly 
the ordinary form, which is heated, however, by means of a 
regenerative gas furnace, the principle of which is sufficiently 
well established at present to render a special iption here 
unnecessary. The advantages of this’ furnace for puddling, 
are that the heat can be raised to an almost unlimited degree, 
that the flame can be made at will oxidising, neutral, or 
reducing without interfering with the temperature ; that in- 
draughts of air and cutting flames are avoided, and that the 
gas fuel is free from pyrites and other impurities, which are 
carried into the puddling chamber from an ordinary grate. 
In this respect the new furnace presents the same advantages 
as puddling with charcoal. 

he following Table gives the working results which were 
obtained from this furnace, as compared with the results 
obtained at the same time in an ordinary furnace from the 
same pig (the ordinary forge mixture) : 
REGENERATIVE GAS FURNACE. 
Taste No. I 









































First Shift. = 
Date. | Nos. | Time | First Ball| Metal via 
1867. | Heat, | Charged. | out. Charged. | *'®*°- 
May lb. Ib. 
27 1 5.25 6.82 410 392 
i. 6.45 7.50 433 396 
bal 8.8 9.9 430 410 
| 4 | 945 | - 10.7 425 426 
5 | 10.20 11.22 426 430 
LW 11.40 12.46 412 | 412 
. Second Shift 
ie y Waa eve 2.47 | 428 | 410 
Bs. heise Bed 3.47 420 414 
je 2 |. 8.66 4.53..\, 426. | 418 
|. 4 5.0 63 432 417 
bir fic Bob 7.12 | 425 | 407 
| 6 |. .7.20 B15}, 420, | 422 
Third Shift. 
a 1 9.10 10.15 423 414 
2 10.25 11.30 422 412 
3 14.35 12.40 420 420 
4 12.45 2.0 430 410 
5 2.10 3.10 424° f ant 
6 8.16 4.20 | 420 400 
First Shift. 
28 1 5.38 6.45 423 402 
2 6.50 8.0 422 400 
3 8.6 9.8 430 390 
4 9.15 10.25 426 407 
5 10.35 11.45 426 420 
6 11,55 1.8 430 416 
Second Shift. 
1 2.0 iS. 422 422 
i. 2 3.6 4.0 494 415 
3 4.5 5.18 423 424 
4 5.28 6.27 423 415 
5 6.33 7.46 427 420 
6 7.49 8.50 420 406 
Third Shift, 
ip 1 10.0 11.20 420 424 
2 11.25 11.33 420 410 
8 12.40 1.45 423 412 
4 1.50 2.58 425 420 
5 8.13 4.20 430 418 
6 4.30 |. 4.85 +), 422 426 
; ewt. qr. 1b. 


Total charge ... ees 
4 Jie M6 bo t8% gone LSBoBo® 
Being at'the rate of ... acs 








ingredients is due to liquation. This I to mean 


of pig iron per ton of pnddled bar. 
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ORDINARY FURNACE. 
Tasue No. 2. 
Weight ot 
Metal 
Charged. 





Weight of 
Puddled Bar 
Produce. 


| Ib. 


Date 


1867. Time. 








May 
17 424 
425 
405 
430 
439 
438 
416 
410 
432 
426 
420 
422 
| 422 
425 
430 
| 450 
410 
Ib. 
Mean charge eee ove eee 484 
=  ~e- ove eco ove 426 
or 22 ewt. 2 qr. 20 lb. of pig iron per ton of puddled bar. 


It will be observed that the ordinary furnace received 
charges of 484 1b. each, and yielded on an average 426 |b., 
representing a loss of 12 per cent., whereas the gas furnace 
received — averaging 428lb., and yielded 413 Ib., re- 
presenting a loss of 3.5 per cent. 

It is important to observe, moreover, that the gas furnace 
turned out eighteen heats in three shifts per twenty-four 
hours, instead of only twelve heats per twenty-four hours, 
which was the limit of production in the ordinary furnace. 

The quality of the iron produced from the gas furnace 
was proved decidedly superior to that from the ordinary 
furnace, being “best best” in the one and “ best” in the other 
case from the same pig. 

The consumption of fuel was also greatly in favour of the 
gas furnace, but could not be accurately ascertained, because 
some mill furnaces were worked from the same set of pro- 
ducers. 

The consumption of fettlings was, epee aye in the 
gas furnace, and the superior yield was naturally attributed 
by the forge managers to that cause, although the writer held 
a different opinion. 

Finding, however, that the gas furnace had not been pro- 
vided with water bridges, these were subsequently added, and 
the furnace put to work again in November last, since which 
time it has been worked continuously. 

The result of the water bridges has been that the amount 
of fettlin uired is reduced to an ae proportion, the 
average p fee, of red ore used being 93.3 ioe charge 
besides the usual allowance of bulldog, while the yield per 
charge of 475.3 Ib. of grey forge pig has been increased to 
476.4 Ib. of puddled bar, as results from the following obser- 
vations during one turn. 


pro- 


charge, but six heats were 
Mean 484 Ib. 


These times were not taken for each 
duced every 12 hours. 














Puddled bar 
Pig charged. returned. 
lb. Ib. 
470 ees ose eee 470 
486 eee ose eee 460 
468 ese ove ose 470 
470 eco eve eee 500 
478 ove eco eve 476 
Mean result 475.3... 476.4 


proving an dverage gain of fully 12 per cent. over the yields 
of ordinary furnaces, while the superiority of quality in 
favour of the gas furnace is fully maintained. 

It is also worthy of remark that these results are obtained 
regularly by the ordinary puddlers of the works, and that no 
repairs have been necessary to the gas puddling furnace 
since November last, the roof being reported to be still in 
excellent condition. 

In these investigations I have confined myself to the 
puddlin of ae lish forge pig in order to avoid con- 
fusion, but it is self-evident that the same reasoning also 
applies in a modified degree to white pig metal or refined 
metal, the use of which I should not, however, advocate. 

‘ater Bridges.—Regarding the water bridges, I was 
desirous to ascertain the expenditure of heat at which the 
saving of fettling and greater ease of working was effected. 
The water passing through the bridges was accordingly 
measured by Mr. Mecknay (who has also furnished me 
with the other working data) and found to amount to 25 Ib. 
per minute, heated Fahr. This represents 60,000 units 
of heat per hour, or a consumption not exceeding 8 Ib. to 
10 Ib. of solid fuel per hour, ——— very much ex- 
ceeded by the advantages obtai where water or cooling 
cisterns are available. 

The labour of the puddler and of his underhand being v 
much shortened facilitated by means of the furnace, 
should strongly recommend the introduction of three working 
shifts of 8 hours each for 24 hours, each shift representing 
the usual number of heats, by which arrangement both the 
employer and the employed would be materially benefitted. 
The labour of the puddler may be further reduced with 
advantage by the introduction of the mechanical rabble which 

already made considerable progress on the Continent. 

By working in this manner a regenerative gas puddlin 
furnace of ordinary dimensions would produce an ann 
yield of about 940 tons of bar iron of superior quality from 
the same weight of grey pig metal and the ordinary propor- 
tion of fettling. 

In conclusion, I may state that a considerable number of 
these puddling furnaces have been erected by me abroad, and 
that in this country they are also being taken up by Messrs. 
Ritson, of Leeds, and a few other enterprising firms. 














We give, above, an engraving of Anfonso’s electric log, 
which is referred to in Mr. Merrifield’s paper on the pro- 
pulsion of vessels, which we publish on page 180 of the 
present number. The following is a description of the 


— 
. Part of the tube of the log to which the telegraph cord 
is joined. 
. Second portion of the tube, on which the screwblades 

are soldered. 

T. Axis fixed to A, and round which the portion B turns 
with very little friction. 

ec!. System for contact, hinged at H. 

R. Platinum spring fixed on ec’ and following its move- 
ments. 

O. Extremity of the internal conducting wire of the cord, 
completely insulated from the body of the ap 

D. be fixed to c’, with its tip engaged in the eccentric 

ve, E. 

T, Vulcanised india-rubber sheath, enclosing the whole 
system, cc’, and consequently keeping O and R in a per- 
fectly wotestas case, without interfering with the motion 
at the hinge, H. 

E. Eccentric fixed on the front face of B. 

e. Groove surrounding the eccentric, E, and in which the 
tip of the tang, D, works. 

M. Interior conducting wire of the telegraph cord. 

P. Double coating of gutta percha and tarred hemp to 
preserve the conducting wire and maintain insulation. 

N. Galvanised iron wire wrapping, giving strength to the 
telegraph cord, and at the same time earth connexion. 


Connection. 

The interior wire of the cord is put in connexion with one 
of the standards of the indicator, the exterior wire with the 
— pole of the battery, and the wire from the positive 
pole with the other standard of the indicator. 


Mode of Working. 

When the screw turns, the eccentric, E, presses on the tip 
of the tang, D c’, turns upon H, and binds. The spring, R, 
follows this movement, and makes contact with O. The cur- 
rent then runs through the conductor and works the indi- 
cator, the needle marking a step forward. The first half 
revolution over the eccentric pushes D over in the opposite 
direction and breaks contact, so as to stop the current. The 
escapement, then, at the next half turn comes into play again, 
the needle advances another step, and so on. 





Loypon GeyEeRat Omnipvus Company (Limirep).—The 
report of the directors of this company states that the reserve 
funds amounted to 40,886/., which sum was invested in the 
stock of guaranteed Indian railways. The receipts of 
the company during the half-year ending the 30th of June 
last were 284,780/., and for the co mding half of 1867 
were 281,6371., showing an increase of 31431. The number 
of passengers carried in the half-year was 20,313,821, and for 
the same half of 1867, 20,667,301, showing a decrease of 
353,480. The average number of omnibuses working on 
week days was 594 during the past half year, and for the same 
half in 1867, 614. The average number of omnibuses work- 
ing on Sundays was 461, against 458 in the same half of 
1867. The average receipts per omnibus per week was 
182, 2s. 114d., against 177. 14s, 6d. The average fare received 
por peng Wan eens, Seen 3.22d. in the same half of 
1867. The av earni gcc trite phim OE ene 
11.7d. in same of 1867, and the total number of miles 
run was 6,046,180, against 6,014,868. The total 
during the past peed were 277,7231., against 286,139/. in 
the same period of 1867, showing a difference in favour of 
ree or ae The —— of new omnibuses issued from 
the facto: i ~year was 14, and the eral 
stock hal bean ly maintained. 5 

Austrian Rattwars.—The published statement of the 
traffic returns of the various railways in the Austrian empi 
from the commencement of the present year shows that, with- 
out any increase in the mileage, an increase of 15 cent. 
has been obtained in the pt cunqueed stk We ons: 
ra p> portion of last year. Only one line, the Galician 

arl Ludwig, fails to exhibit an improvement. In that in- 
stance there has been an extremely heavy falling off, which 
is attributed to the effects of long-continued drought and to 
an active local competition by ordi carriers. 














ON THE RECENT PROGRESS OF STEEL 
MANUFACTURE.* 
By Fesrivanp Koun, C.E. 

ey wh watenyy Sey British Association in Dundee, 
I had the honour to draw the attention of this Section w 
a new mode of steel manufacture which at that time 
commenced to gain ground om the Continent, but which hed 
not been brought into commercial practice in any one of the 
wv — works “eh this country. 

refer to the process of manufacturing steel upon the o 
hearth of a Siemens furnace by the ssutual renction of vig 
iron and decarburised iron, or “ wrought iron,” upon 
other—a process which in France has received the name 
“Martin process,” from its inventors, Messrs. Emile and 
Pierre Martin, of Paris, but which, in justice to both the 
inventors to whom the ical and commercial success of 
this innovation is due, should bear the name “ Siemens- 
Martin .” Within this last year the Siemens-Martin 
~— been brought into operation in this country, and 
have now the pleasure to lay before this meeting a few 
sam: ay ta ned Gicteioht aa made by that new process 
in eve district, in a very considerable - 
tion, from Cleveland iron. er ogee 
I hope, therefore, that it will not be out of place to give to 
this section a brief account of the technical detail of this new 
mode of steel manufacture, and to make a few remarks u 
its commercial prospects, so far as the latter can be judged at 
present. 

The Siemens-Martin process realises the old and repeated. 
proposed idea of melting wrought iron in a bath of liquid 
ig iron, and thereby converting the whole mass into steel. 

e principal elements of its successful operation, and the 
points which distinguish it from all previous abortive attem 
ae, ist the high emperature andthe neural or non idi 
ing regenerative furnace of Mr. 
Siemens; and, ecoondly, the method of <busging tho dovar- 
Darisod isem inte the bath of pig icon in menemred quantities 
or doses. 

These doses of wrought iron or steel are added to the bath 


| in regular intervals, so that each following charge in melting 





or in being dissolved in the bath increases the quantity of the 
liquid mass, and adds to the dissolving power of bath 
until the stage of complete decarburisation is arrived at. The 
charge is then completed by adding to the decarburised mass 
a certain percentage of pig iron, or of the well known alloys 
of iron and ese, such as spiegeleisen or ferromanga- 
nese, and the degree of hardness or temper of the steel pro- 
“— depends on the proportion of this final addition. 
process as characterised above has been experimen 
with at the Model Steel Works, in Birmingham, . 
Siemens, and on _—e scale at the Bolton Steel Works. 
From this latter lishment a railway tyre made from 
Bessemer steel scrap and pig iron upon the open 
of a Siemens furnace has been sent for exhibition to this meet- 
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Tasiz L Taste III. The expenses for repairs of plant, and royalties to 
No. Furnace. Monday night, July 20, 1868. No. Furnace. Tuesday, Ang. 4, 1868. both the patentees will bring io pete cast of the Siemans 
duit he Ge Gs tas cat 
same as cost steel i 
CHARGES. Maxe. CHaRces. Make. meade from hematite pig oom ts this country — 
Chargioe, wed. |K. & J.| Hema- Tansee] K.& J.| Hema- No. 1 F aie 
S &J.|~: . o. 1 Furnace. ight, Aug. 5, 1868. 
Pig | Pud. | [ve Ingot | Gerep | Charg-| tite | Billets| tite Time. | Spiogel! Ingot | Sorap y mht Ave “ 
Iron. | Bars. | one. ing. 4 Pad. | Irou- | nite. Steel. CHARGES. Make. 
leon. Times of 
O'clock. | Ib. | Ib Ib. | Ib. Ib. Ib. Charg- | owed. [K.& J Hema- 
$0. | 6180 O'elock.| Ib. | Ib. | Ib. | Ib | tbh | mm | mh | '& | Pig’) Pud. | Serap| tite ‘Spiegel Ingot | Scrap 
9.40 | .. | 224 9.5 | 1844 448 Ince. | Bars. Iron- | eisen. | Steel. | Steel. 
10.0 224 10.45 294 Gi be: if stone. Be 
10.30 224 el Birt se 
11.0 , 224 isi. |=” O'clock.| Ib. | Ib. | Ib | Ib | Ib | tb | Ib 
11.45 224 | 15 1150 | | 994 56 12. | 1680] ... | oe | oe | 560 
12.30 224 | 15 1015 |. | a6 185 | .. | .. | 294 
1.0 224 | 15 1 * | O94 2. wa 
14 | ... | S| 1] a5 |. | 298 2.30 448 
240 | ... | 224 ou | | ome 8.5 448 
820 | .. | 224 320 | | s94] 50 3.40 448 
4.0 x tS) BT. 445 | | 2941 56 4.15 448 
440 | .. | 224 é de at 4.50 448 
530 | .. | 224] 15 | ... e45 | | 294 5.25 448 
610 |... | 224 790 | | 936 6.5 448 
et ee | 745 | 204 6.45 448 
gs wn Teas 198 +e uals Bie Beaten Boman WE 7.30 448 
gs peas Sep a a ae 8.30 us | .. | 28 
9.0 n. | ce | Selte leteet..n| pen | arg f 8O | ve | nee Joiner, | me | nee | A088} 198 Tf ogg 44s | |. | 28 
10.45 | ... | 224 
sissh. | ese | ae | oe eT ae Tie | 58761b.| 1844 | 2912 | 112 | 112 | 896 | 4536 | 124 | STS | cs | | | oy 
12.0 | ... | . | ss | Soft |steel...| 6972 | 148 
cots cal ont. | ont |e ca] ont ele Bont. 12 ewt.!26 ewt. 1 owt. | 1 owt. 18 emt. ‘400. 21bl 10.1216 | Tess SRT per cone 
48 3 6) 15 | 2 (8 6} 5 | 44 1 6| 1 O4 | ductility and malleability than that derived from Swedish} 7, g: Martin 5 to have « vast impor- 




















Loss oe ove ov 7.10 per cent. Pe ace Pg myer weighs charged into the farsice, es tance for the iromasters of many localities. It is applicable to 

. this Table. This seems to indicate a high tage of the conversion of old materials (wrought iron and steel), it can 

is the record of « charge made Sonne = (16801b-) | siticum in the pig iron, to the partial and imperfect rensoval utilise the waste and offal ofall other processes of steel manufee- 
and of puddled from iron  £ . 3 ture, it is not limi to or carburised pig iron, 
of which both the hardness of the steel and the great waste and it can for all th grey Beye Pre into localities 


uantity of hematite ironstone was added to the charge | wav be due. It is not ible, however, from this single ex 
daring the operation, with the intention to reduce the time pom ent to draw © reliable conclusion with Seanad to ;_ | which have hitherto been in an unfavourable position for the 
from aot nmr Day of edaad isen (1560 Ib) sequined yg hy ag ee at the “4 oy Cell ates tas prognen of the A 
: . ree) X 7 Tables No. 4 5 show some most successful nite . Pat rag 

at pp Mem by me Ee eae, had re dhe charges made at Messrs. Samuelson and Co.’s works. From — mob ny ate Saber In my pone dhe we So 
to far, an the sarge could ave boon completed several | Ghee changer tho samples which T have exhibited her are | Suo® Which the Siement Martin proses can here upot the 
great facility which the Siemens-Martin process affords with | ‘xe2-_ The bath of pig, iron in these charges is made of 8|4,, Widen the sphere of ite application. ‘The two processes 
rece Aes rete : ited in conducting | mixture of white S _iron_and of spiegeleisen, besides Lin ‘th te oie ie esot pNernttel, 4 , 

= Sharge. The production of any desized temper of etecl ext | ‘tit quantity of spiogeleisan io added at the end of the | [als ito direct rivalry. Wherever grey pig iron can be had 
tc re on Math skeolute certalnty since the ultimate sos, | operation. In these charges Cleveland bere enter in the pro- | CP wugicient purity for direct converse the Bessemer proces 
ee oe Wome coemee ¢ ti nl is fe of te suc- portion of about one-half. The steel uced in this manner wir be the Lang. Po wept tr eet w? - i 
hovers port ig eee Behn oe be bors mewn is very soft, and of a very fine quality, it is principally used uate at = ep ees ait aloe et eaae Ge 
io nop tenn Gin , | Se boiler plates, and for. simi a Seats with saa ie weet iron ‘Suite. ig iron, rege iets which 











































































































tion may have been overstepped or during the elastics : . 
operation, if the final addition brings the charge beck to | "0@2'0 tt Mr. Kirkaldy’s testing, works, ut the results | ™0st be freed from ite impurities by puddling before it ean 
its proper temper and quality. ee not seached me 66 yet. : serve as a material for steel manufacture, the Siemens- Martin 
‘able No. 2 isa of an attempt to use Cleveland pig| Tho tity of fuel used in this process of steel melti process will find its place. By working up the waste and offal 
: —_ + & ‘li . melting, | of the Bessemer Steelworks, the ends of steel rails, and 
Taste II, including the fuel for the auxiliary heating furnaces, is about | © “ - ? oo peorsendt nm hn 
No. Furnace. Thursday, July 30, 1868. | one ton of coal per ton of steel produced. similar material, the new process will assist in cheapening the 
From the above data the question of prime cost may be prime cost of Bessemer steel, in which the waste plays an 
CrARG answered approximately. ’ important part. 
= Mage. Tanuz IV. Siemens: Martin process though it is not capable of 
» Rai Z employi e inferior ki pig iron for the man ure 
Times of Ce TA BY nee Rails. ~ — = of cheat Seeetts & prosate of te ae agitieablo 
Charging.) lan ~&J3/K.& J. . 0. ‘urnace. ednesday, August 5, 1868. | to inferior classes of iron. It seems destined, therefore, 
Grey | Pud. | Patent Tmenite, |Spiege! — to render a most important service to all those great centres 
Pig | Bars. | Slag. P CHARGES. Make. of an old establi iron manufacture, the future existence 
Iron. of which had been endangered by the irresistible competition . 
of the Bessemer process, which itself was inapplicable to the 
O'clock. | 1b. Ib. Ib. Ib. Ib. Ib. Times of Swed. |=: & J-| Hema- raw materials available in those localities. 
5.0 2240 Charging. Pig | Scrap | tite tet Ingot| Sera The new p will therefore render another important 
6.30 die ove 280 I 8 Pad. Iron- | Eisen, | Steel. Steel, service to the Bessemer process, and to steel manufacture in 
7.5 sve -- | 280 Fon. | Bars. | stone, general, by introducing steel manufacture into localities 
8.5 te 224 which have been hitherto debarred from it by unfavourable 
8.35 oni 224 O'clock. Ib. Ib. Ib. Ib. Ib. Ib. natural conditions. This will, to a great extent, destroy the 
9.5 oe 224 5.15 | 1680] ... ove 1008 and organised opposition which has been raised against 
9.30 224 7.10 w | 448 general introduction of steel instead of iron for engineers 
10.0 224 7.50 448 ing p , and will thereby remove one of the most 
10.80 224 8.30 448 powutel doantaches now hampering the spread and progres- 
11.5 224 9.5 448 of steel manufacture in this country. 
11.45 224 9.50 448 : 
12.20 224 10.85 448 ‘ ; 
12.55 224 11.15 448 Rartway Braxes.—A correspondent observes, “It is a 
1.80 224 12.5 448 fact hardly credible that there are not any brakes in use on 
2.0 224 35 12.55 448 English railways, either on tender or brake-van, provided 
2.80 224 35 1.55 448 with any ical contrivance to keep them locked. The 
8.0 224 85 2.30 448 guard, once out of his van, the brake is left to itself, and it is 
8.30 és 35 8.20 448 merely a question of chance whether the brake will remain 
4.0 ode 85 4.10 224 | 28 inihied ae open itself. If the brake is old and worn out, the 
4.25 ise ss ave 35 4.40 224 | 28 simple reaction of the buffer springs is sufficient to open it ; 
6.15 ake hed ee eo 448 5.15 224 28 . hence the often unexplained rebound of the carriages that 
7.0 ove oe oe oe ons 5446 5.50 224 | 28 has caused so many accidents to people getting out even 
6.35 224 after the train has stopped, and such con evidence 
6594 1b. | 2240 | 3186 | 560} 210 448 5446 7.10} the 224 ke 244 when brought before a court of law. Surely mechanical 
rage aes 7.50 ee ee ee ee ne it 
ewt. Ib. oz.| ewt. | cwt. | cwt. lewt.lb.oz.| ewt. jewt.Ib.oz.| 8.30 Soft |steel 8624 a catch to keep the brake locked ti = y 
58 8 14) 20 28 5 |1 814 4 |48 2 14 rs —. the most my aon causes of railway a tg 
Remarks: brittle (not to be “in steel | 9764]b. | 1680 | 6720 | 112 | 1252 | 8624 304 think the following rules, if made compulsory, would go 
Gauenin tae, 10-4h poe cent. ; spe mgmt to prevent, as far as human foresight can prevent it, those 
cwt. Ib. oz.| owt. | ewt. | cwt. |ewt.lb.oz.| ewt. lewt. Ib. oz. | dreadful railway accidents which of late have become onl 
iron for the bath. The uddled bars added to the 87 0 20| 15 60 1 |11020| 77 | 2 2 24| too frequent: 1. General adoption of the ‘block system 
were of the same kind as those used with the ee er Loss? 8.50 Construction of brakes that cannot be unlocked, except by 
ig een, and the addition of henailie--c, Han sap seg 28 per cent. to, tnakeanan in. change. 5. Bo tesin: to be shunted o 
Eling a high —s titanium—was made witha| Taking the price of Swedish pi iron and of spiegeleien at | divided at any station on main unless the poin’ 
anes Penne eed sede alleees ot ; eam a denote Bers t , erat eee Homa: party ently to ge re a 
a i waste in the at 10 cent., we require for 1 ton of is no , on e 1 . very 
Gente 2 which « similar is ascribed in the Clev steel ingots : it i sss train shall have at its end some distinct signal to show that 
district—has been added, but without success. The product ‘2 « it is a ‘whole’ train, by which means the signalman should 
was found cold, short, and brittle, and the Cleveland pi iron 11 ewt. of pig iron at 62. aa jigs ee know at a of a passing train has become 
has thereby been proved unsuitable for the Siemens- Martin 11 ewt. of puddled bars at 51 se 7 EB detached. 5. ) a a oy the to 
process. 1ton ofcoal’... ~~...  » ose 5 act in case of the breaking of ‘draw-bar” 6. Paraffin 
satis Re. 2 seals 6 aes See ee cartes and other inflammable matters to be conveyed only in iron 
jron and Cleveland puddled iron. The product is a steel of Cost of materials bie fe 6 6 roofed wagons, 
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RAILWAYS ON TURNPIKE ROADS? 
oa W, Hondas, CE2"!"90"7 99 So" 


S ines 


set seat 
_ ert ote i in 
eas 


to a new system of | f 28.8 
auxiliaries to the present I ut for new and unexplored 
countries it will be available-al main lines and primary modes 
of communication. Eat 


My experience as a turnpike surveyor of near fo) ears 
standi ~— the present question of the future Fea A of 
turnpike roads, has led me to consider what will be the best 
soil of this debatable affair for the convenience of the public, 
and I am come to the ‘conclusion that a combination of the 
railway system with the turnpikes and leading highways 
will ultimately succeed, provided it is effected at a moderate 
cost for the rails and plant. And to attain this we must have 
a rail that will not cut up~a road in its construction or in- 
commode'the traffic of the public either by the width absorbed 
by the railway, or the requirement of large radius for curves, 
which would be fatal in passing through towns and villages, 
even if it exceeded a radius of 20ft. tt is well: known that 
this curve cannot be obtained by any narrow gauge line, as 
now practised ; these lines are therefore fgadmisaible. 

As it is not intended on this system to have heavy wheéled 
propelling locomotives, we can ‘very well carry all the com- 
mon railway carriages upon one single continuous line of 
rails, &c., if we use four wheels to each carriage; so that the 
weight bearing on each wheel shall not exceed 3 tons. It 
will be a matter of indifference to the truck or carriage 
whether the four bearing wheels ate placed two on either 
side or all in one line = 2 the-centre of the carriage} the 
pressure of the wheels u the rail would be the sani¢e in 
either case, and provided the load was accurately balanced 
by traversing gear before starting, the pressure would be 
more uniform upon the single line than upon any gauge line, 
and, with the exception of working round curves, the flange 
= pe. by would be less. Ks 

ving thus disposed of the bearing wheels to carry the 
usual 8 ton loads.upon. one single line of, rails, we have to 
provide the means of retaining the load in a perpendicul 


Suppose the interest ‘upon 5007. a mile on some roads 
amounts to 25/. 4 year upon a well frequented turnpike, 
lateral to a railway, we should. year in 
the absence of repairs, so that annual charge would be 
redti¢ed to a sum too insignifitant-to’ be made up by the in- 
creased traffic induced by railway facilities. a 

It is hoped enough'has been said tp prove that.an auxiliary 
system of railway can be obtained ‘af. dn @xceeding’ low cost 
of construction, and one that can be earried up any gradient 


or turn .in any curve towns and villages, and, if so, 
the proposition just set out 1s obt el 

For new countries this s is peculiarly applicable ; and 
where gravel is not to be for ballast, it is: probable elay 


will predominate, and this burried will make excellent ballast 
for the permanent way and road. .wheel tracks, gradients not 
exceeding 1 in 12, and curves not exteeding. 20 ft. radius. 
Almost any ravine can be ascended and any mountain side 
by traversing also. 

In India, such lines could be worked by elephants, 'as 
Bewick states they are proud of being harnessed, and docile 
under kind and judicious treatment. | ase a, 

In Australia this systam is peculiarly: snplcable, as their 
new set out roads are 60 ft. wide and raised 5 ft..in the eentre, 
and by placing the single line of rail on the middle of this 
road, the traffic could follow with the least possible annoyance 
or inconvenience. one 

This system is likewise applicable asa pioneer liné, and’ 
for conveying materials for any line,’ a’‘a segond. line ean be 
added to make it a gauge line if desired. ‘ ' 

By means of this railway the bountiful crops.of Italian‘rye 

and ‘other forage anticipated upon the. Crown Point 
ae Farm ean be daily ~from -the- Trowse 
Station to every light land and fen farm in the Great Eastern 
distriet, to the great relief of the flocks and herds in a season 
like the present. 








NOTES FROM THE NORTH. 
Griascow, Wednesday. 
Pig-Tron Market.—This day week pig iron was 





position for this purpose. e use the surface of the turn- 
pike roads as a base, and grey on additional pair of 
wheels running upon the road without bearing any of the 
weight of the carriage. 
axle of these wheels has a slot in the centre, and a pin 
fixed to the bottom of the loaded carriage works up and 
down in this slot, and prevents the carriage deviating om a 
perpendicular position so long as the road itself is kept in 
roper order. Having shown the mode of obtaining a proper 
ing for carriages with a single line of rail, we 

coal, tnabamban the-caniean® totam: tact Steins 
For this p thé four bearing wheels are placed in two 
fore-ahd aft bogies, whose. centres are under the axles of the 
railway trucks, and earry the truck, with its wheels and 
springs above the surface of the turnpike road, upon the 
single rail; these bearing wheels, being flanged on either 
side, will be guided by and follow the direction and sinuosities 
yi rell.epdasen melee os course, the bogies will have 
power ing themselves, by compensating 
levers, to any inequality of the gradient of -the rail. In 
rigging out a common railway~truck with the apparatus 
that will be required to enable it to travel on this single line, 
it will only be necessary to bring the truck over a pit, and 
raise the apparatus by jacks up to the, bottom of the truck, 
the propelling power then launch it on the new line, and 
when the truck returns to the common railway it passes over 

the same pit and leaves the apparatus behind it. 

The ing power is derived from a traction ine, 
with its wheels obtaining adhesion upon the surface o 
turnpike road, and this traction engine is and in 
borne by a fore-and-aft bogie, and, fi r, this bogie is 
made to.slide longitudinally for the p of adjusting the 
presaure of. the traction wheels upon-the surface of the road 
as may be required to meet the inclination or state of the 
surface. It is not intended to limit the propelling power to 


For the purposes of working this single line more effec- 
teelly) itis Lpaendes to insert electric telegraph wires within 
the 

By reference to the section of the turnpike road, it will be 
seen that the minimum of inconvenience to the public traffic 


is obtained. 
Estimated Cost per Mile. 
34 tons of 40 Ib. rail, at 8i..a ton’ ... ws £272 
6280 fb. of sleepers, ab de 0.0. Ls 182 
Contingencies, say, 25 per eent. waht Aragt 1O8 


£500 
The gradients u the »present turnpike road rarely ex- 
cosh. cD, mchatiee the teietiontinghet hae deaeet up 
1 im 12 upon a soft surface. How much latitude we have for 
the development. of its tractive power with the favourable 
circumstances of having the load itself carried by a railwa 
time will prove. The adjustible mode of 2égilaiing the'ad- 
hesion’ renders its action positive in ail ‘weathers and condi- 
imho paceanteadibeh of heavy goods 

present..eost of conveying ‘a ton: 

mile brs s common road ‘wth and carta 10d., ond 
it id to presume, by analogy, a:tomofthe same with 
the auxiliary rail will not exceed 2d. per mile, but ‘little 
risk will be incurred im i 


act as laterdl feeders to rail- 


- a a the wearand tear of the 
and above savingin the carriage of ‘road 
‘to pay the vost of tho dingie tail system: 


| 





ing this system. to many turn- | i 


Glasg 
selling at 52s, 6jd. cash and 52s. 9d. one month, at which 
prices only a small business was done. Since then, however, 
the market has become firm, and prices have made a marked 
improvement. On Friday last 53s. a month was paid for 
several thousand tons, and yesterday a large business was done 
at 52s. 10}d. ten days, and 53s. to 53s. 14d. one month. To- 
day the market still remains firm, and prices have been ob- 
tained a shade — than those of yesterday. Coltness No. 1 


and Gartsherrie No. 1 are now quoted respectively at 59s. and 
57s. , 
Greenock — 2 Harbour Accommodation.— 


Yesterday there were no fewer than pif large ships, inward 
bound to Greenock, lying at the tail of the bank awaiting 
berths, in order to get their cargoes arged. Such a cir- 
tous is un Page oyerct | wag boda ep bac 
and speaks well its prosperity. Storage in the town is 
likewise becoming scarce, owing 53 the e quantities of 
merchandise which have been discharged within the last few 


weeks. 

Safety of ‘the Portrack. Viadhict on thé’ Glasgow and South- 
Westers Hoiteny. 1 formerly spoke of the condition of this 
viaduct. The Dumfri ier says:—We ‘have been 
favoured with the perusal of a letter from the Secretary of the 
Board of Trade, and @ copy therein enclosed of Colonel Yol- 
land’s report of his reinspection of the Portrack Viaduct, and 
we have pleasure in observing that he considers the viaduct to 
be now, since the execution of repairs; in-a~ satisfactory and 
perfectly safe condition. 

a ‘Meetings.—On Thursday last the North British 
and the Glasgow and South-Western. Railway Companies held 
special or a te my meetings—the former in Edinburgh, 
the latter in this city—-for the purpose of sanctidning arrange- 
ments whereby the City of Canoe Union Railway, in the 


be taken into their own hands, and it and the Dunlop-street 
station forthwith finished, and made ready for actual use, At 
the North British meeting the Glasgow and Coatbridge scheme 
was also under consideration. On the following day the share- 
holders of the City Union Railway also had a special meeting 
to approve of the mode of action adopted by the other two com- 
les. L is every —— that. the hin of the areien 
ilway will now go on with much greater expedition than 
been manifested for a long time. 








A Factory “Ter Taz.”—A Freneh journal describes 
a “tell-tale” apparatus in use at the vast establishment of 
Dolffus, Mieg, and Co. There are four night watchmen. who 
have to make ten visits to 93 stations, in all 930 visits. 
On commencing his rouhds'a caril is deliveréd to’ each 
watchman, which he carries.ebout‘with him. At‘every 
station he has to visit is a frame’of the same size, at which, at 
a given time, a stamp presents itself and impresses a mark 
on the pasteboard. marks are so arranged that whén the 
whole are printed they’ form one lete design.. An 

delay or omission on part of the ners leaves @ blan 

spaeeon the card, which tells ithe hour. at which the! man 
filled fa Wa daly) going off duty the men push-their 

ind of letter- 


cards into a box, and as this is done the exact 
time at which they are.delivered is printed. All this con- 
trivance is completely beyond. the men’s control, and. there 


success of which both companies are directly interested, might | small 














FORE 02 vlsl. temic vabeeoks 
“The ‘ .——-In pursu- 
ance of the Railways Act 1868, 1 dshire Rail- 
way Company have made an to the Board of 
Trade for i to_e by ithe period 
ted by Parliament for the,completion of se new 
eaal wal , and for eee eens for 
the construction of others. ways, the ‘completion of 


b ‘he North, Staffondeh pe Rail (Tunstall line 
pe ordshire 1 ‘unstall line) Act, 
1864,” the “New Works Act, 1864”, (as extended. by, the 
North Staffordshire Act of 1867), and the,“ Potteries Loop 
an oBibsle Ni Company The’ report of th 
The Ribble Navigation .—The *' of the 
directors, which has arya issued, states that the revenue 
derived from the tolls for the half Severs Sep of June 
last amounted to 825/. 4s. 9d., w! that of d- 
ing half year of 1867 amounted to 7367, 13s. 8d., the 
average of the re of 1865, 1866, and 


three corresponding half years 
‘| 1867 amounted to 8607. 15s. 11d., and that of 1862, 1863, and 


1864 to 10007. 12s. 10d, showing a considerable falling off in 
the three last years. The engineers in. their report say that, 
in accordance with the directions of the Board of i, the 
river has been cleared of all the net stakes. ‘They alse call 
attention to the abstraction of water.from the river-by the 
Corporation of Liverpool, whereby the scouring power has 
been diminished and the sanitary condition of the river made 
worse, tothe detriment,of the navigation. The directgrscon- 
sider that the decrease in the revenue is in' consequenge of the 
want of accommodation for larger vessels at Preston Quay. 

Lancaster and Carlisle Railway Company.—The _half- 
yearly meeting of the proprietors ofthis company was held 
at Lancaster on Tuesday. It was resolved that, im accordance 
with the terms of the lease. with the London and North- 
Western Railway Company, a dividend at the rate. of 9} per 
ae annum, being the same as that for the eorrespond- 
ing of last ‘year, be declared upon the consolidated stock 
of the company. A dividend of 44 per cent: ee omy 
eine -antialidined cletie was ald. dacaged: Mr. W. E. Hasell, 
Mr. W. Jackson, and Mr. E. H. Satterthwaite were re-elected 
directors of the company. 








LOCOMOTIVE COTTON. PRESS. 
To THe Eprror or ENGINEERING. 
S1r,—We shall be glad if you will allow us to correct an 
error in the description’ of this machine which appeared in 


inst. 

The ign of the machine was puppied to-us by 
the tee, Mer Chases G. Wilson, w: uring. long 

i in India, where he was engaged in railway con- 
struction, became intimately acquainted with the cotton pro- 
ducing districts and their requirements. 

As we only made the working drawings and the machine 
from Mr. Wilson’s designs, we clearly cannot claim the in- 
vention as our own, and we never intended. to do so. 

We are, Sir, your obedient Servants; | 
_ AppLesBy BroTHErs. 
Emerson-street, Southwark, London, 
August 25, 1868. 
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To THE EprroR 6? ENGINEERING. 

Srr,—With surprise we notice the illustration and de- 
scription of this patent under the head of ’s.. We 
beg to state that the irle ' was' constructed isn 
Meare, Appleby from the designs of the patentee, Mr. C. G. 
Wilson, under whose superintendence the working drawings 
and present engine was made. 

This engine will work several machine -presses, that is 
pee ce ayer & ae on qo —— and poy: be 

of any req power, x space for any 
quantity of cotton, or any other substance to he into 
11 space for convenience of éarriage. by sea or 
The substitution of any class of motive driving power 
instead of the locomotive cotton press engine now constructed 
in driving the machine presses, cannot be considered a miodi- 
fication of the patent. i. 

The present engine is complete in itself, and in a fit state 
for immediate use, both as a press and in having driving and 
hydraulic power to_work seyeral machine presses, the steam 
power of which can be also utilised  for-other. i when 
required. The combined feature willbe found. the most com- 
plete for working at railway stations inthe cotton districts, 
or at depts in . 


























® Paper read before the British Association at Norwich. «- 
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LITERATURE, 


to the Government the United States on the 


Exhibition, 1867, by Cuantes B. Norron and W. J. 
Vauzentine, United States’ Commissioners, Army and 
Navy Journal, New York: E. and F. N. Spon, Charing- 
Cross. [sEconD ee) 
Tux French heavy guns are all breech-loaders, and 
are made of cast iron strengthened with steel reinforce 
ings in two tiers. In the early stages of manufacture 
pr pm set of rings was employed, but experience 
uickly taught that a limited number of rounds opened 
the joints, and a second row breaking joint with the 
first was found necessary to keep them tight. These 
rings are of pomecs oe wpe eae 7° wen from 
2 in. to 4 in., according to the calibre of the guns for 
which they are destined, the leading dimensions of 
which are as follows : 


Diameter 
Calibre Length at Breech Weight 
in. ft. ft. Ib. 
ass 11.54 oa 2.11 ‘i 11,200 
7: jes 12.61 és 2.57 “as 17,900 
ron 14.95 ein 3.27 cha 30,800 
1 15.32 oat 3.72 io 48,160 


The 64 in. gun is rifled with three parabolic grooves, 
their inclination varying throughout the length of the 
bore; from map 4 at the breech, it gradually in- 
creases towards the muzzle, where it acquires a 
maximum of 6 degrees. The 7}in., and 9}in., are 
similarly rifled, but with 5 grooves. With a charge 
of powder weighing 11 lb., and an elongated cast-iron 
shot of 70lb., the range of the 6} in. gun varies with 
the angle of elevation as follows : 


Angle of elevation. i 
rom 

ie -- , 100 

10° pom eve See 3850 


34° ace coe eee 8000 

The lateral deviation of the projectile at the extreme 
range is 52 ft., and the average longitudinal deviation 
144 ft. ’ 

With an increased charge of 16 Ib., and a 100 |b. 
steel cylindrical shot, greater ranges are obtained, an 
elevation of 4° giving an average of 1870 yards. _ 

The 7}in. and 9}in. guns give the following 
a, : 

tin. Calibre. Weight of 
Elevation. Shot. Charge. Range. 


: Ib. lb. , 
ay poy, RE TIS i000 
Wi oe as 
Se. s25.<> Fae ee ee 
9} in. Calibre. 


10 ove 220 ose 36 
36 ee, Sere es Terr, 

The largest gun hitherto manufactured in France is 
a 164 in. smooth bore, of cast iron s' hened with 
steel reinforce bands, and provided withea breech 
arrangement similar to that of the smaller calibres ; 
the weight of this piece of ordnance is 85,000 lb., with 
a breech preponderance of 1300 Ib. ; the weight of the 
projectile is 650 lb., fired with a charge of 1101b. of 
powder. This gun has not been tested for endurance, 
nor was it, prior to exhibition, subjected to the 
ordinary trial proofs. : 

The principal factory for French ordnance is at 
Ruelle, a town near uléme, where guns have 
been cast for the last hundred years. The site a. 
sesses great natural advasiogye. chaving abundant 
water power, and being in the locality of certain ores, 
producing castings of great strength and tenacity. It 
is, moreover, in the midst of a great charcoal country. 
During the past forty years the manufactory at Ruelle 
has been gradually increased and improved, until the 
rude establishment, founded by the Marquis de Monte- 
lambert at the beginning of the Jast century and con- 
verted to a Government arsenal in 1776, has developed 
into a great industrial establishment, conducted on a 
system similar to that which characterises the works 
of Creusot and Essen. The bulk of the iron is manu- 
factured from ores wager in the mowity, Be 
recently Algerian pig iron o t tenacity and tough- 
ness has been pol to the Ruelle foundries. Pre- 
vious to being manufactured into ordnance, a gun is 
cast as a sample of the metal, and subjected to severe 
tests for endurance ; in the first proof the is loaded 
with one shot, and a charge of 231b. of powder fired 
twenty times in succession; the next with two pro- 
jectiles and a of 441b. of powder, fired also 
twenty times ; the third with three shots and a similar 


3640 
7700 

de lb. Ib. 

© ee 2 Misia ie oe Ti00 
8600 


ch fired ten times. After this the gun is further | vertical 


with five] rounds of six projectiles and 9 lb. of 
powder, and ten rounds with thirteen shots and 15} 1b. 
of powder. If the iron composing the gun thus 


tested stands the tral without evincing signs of weak-| with a hydrant is led down the centre of the core, and 





complete, and all the i into t 
ith the iron, is floated to the top and cut 
with the waste head. The process Apo hea’ 
ordnance is probably more successfully carri 

the Fort Pitt Foundry in Pittsburg, Pennsylvania, 
where most of the heavy American guns are made. 
The a ee wed are brought from the Ri¢h- 
mond Salisbury mines, in the county of Berk- 
shire, Massachusetts, where the first blast farnaces in 
the States were erected.. The ores are rich, contain- 
ing fed on cent. of peroxide of.iron, and are free 
from sulphur and phosphorus. Manufactured, they 
produce iron of great tensile strength, giving results 
as high as 28,442 lb. per square inch in the pigs, and 
41,000 lb. in remelted specimens. The best and most 
largely used car wheels running on American railways, 
(those manufactured at the Ramapo Wheel Works), 
are all made from this iron. 

The Fort Pitt Foundry has six air furnaces, the 
largest of which has a capacity of 50 tons. ‘There 
are fifteen casting pits in which ordnance from 20 in. 
calibre down to 30-pounders are cast. The following 
Table gives the nature, weight, and number of army 
guns enter to the American Government from this, 
the 


z 
: 


st of its factories : 


Nam-| Weight | Tota be ged ay 
cast. | Rough.| Cast. Gen. plied. 








Rodman. 


Ib. Ib. 

1 |172,410| 179,410|110,497| 1 
89 | 74,400 | 661,600] 60,000 | 58 
1 | 60,810 60,810| 33,518 | 1 
555 | 23,700 | 13,163,500] 16,000 | 433 
126 | 14,300 |. 180,800] 8,450 | 114 


In 
20 
15 
13 
10 
8 
Rifled. 
8 1 | 23,185 23,185 | 12,000 1 
7 14,265 14,265} 9,711 1 
122 6,000 732,000| 3,600} 105 
Mortar. 
13 164 | 22,400 | 3,673,600| 17,180 | 161 
10 134 2,500 235,000} 1,850 
8 92 1,500 138,000} 1,000 82 
Howes. 
8 
Block. 
150 
80 
50 
30 


106 3,100 328,600} 2,580) 84 


20,966 | 209,660] 17,400} 10 
13,000 | 494,000] 12,000] 32 
9,000 | 450,000} 8,000| 49 
6,000 | 294,000} 6,000] 46 

















SEs 





The collective weight of iron employed in casting 


war, amounts to nearly 10,000 tons, divided between 
1539 guns, of which 1295 of all calibres were delivered, 
meeeins a loss of 16 per cent. in manufacture. 

addition to these, there were supplied to the 
Government between the years 1861 and 1865, eight 
hundred and seventy-eight naval s, of calibres 
varying from 20in. to 32-pounders. The most 
numerous class was the 9 in. shell , of which five 
hundred and ninety-eight were completed ; these weigh, 
when finished, 9250 lb. Only one 20 in. gun was cast, 
weighing 98,915 lb. ; but oqvonty gst 15 in. pieces of 
ordnance were delivered during the four years, of 
42,000lb.. each. The number of these guns cast 
amounted to eighty-nine, out of which eleven failed in 
the process of manufacture—one was withdrawn for 
various defects, three cracked in cooling, one cracked 
in the lathe, four failed in boring, and two were con-' 
demned for defects in the bore when finished. Three 
12in. cast rifles of the “Swamp Angel” class were 
also manufactured. 

The iron of which these.guns are made is tested for 
tenacity for naval ordnance to 29,000]b. per square inch, 
while the pot for arm is 30,000Ib. The dia- 
meter of the pits for c lnget castings is 15 ft., the 


concrete foundations. The flasks are of cast iron, 





with inclined feoding gates. The 
core barrel is made of iron wrapped with tarred cords 
and coated with sand’and flour. A pipe connected 


these guns, which were made during ‘the American | 98* 


depth about 18 ft. deep, brick lined, and built upon heavy | broken, 


initial strains. The exterior of the gun, being kept 
in a semi-fluid state, all opposition to the contraction 
of the metal, as it approaches the bore, is removed, 
and the iron within the neutral line is not drawn in‘o 
a state of tension, nor does it tend to throw the 
exterior of the gun into compression. But further 
Captain Rodman, the deviser of the méthod, desired 
to yt the gun in a state of initial tension, and, 
as he stated it, “that each one of the infinitely thir. 
cylinders composing its thickness should be brought 
to the breaking strain at the same instant.” Making 
due allowance for superiority of material, the power 
of endurance exhibited by the cast-iron American 
ordnance proves that Captain Rodman attains approxi- 
mately the result desited. 

Breech-loading for heavy ordnance does not find 
favour in America ; but an American inventor has sup- 
plied the means to the French Government for closing 
the rear of their guns. The arrangement consists of 
a steel plug, with sixteen threads cut upon it, which 
works in a female screw cut into the breech of the 
piece. The delay which would attend the screwing 
and unscrewing the whole of this plug, which is of 
considerable length, is obviated by divi both plug 
and breech screw into six e ‘ok parts, and cutting 
away the threads from each alternate portion on the 
circumference. In serving the gun, the threaded 
portions of the plug are presented to the smooth 

rtion of the breech piece. The plug is then driven 

ome, and one-sixth part of a turn secures it 
og: oy 5 This arrangement does not, of course, 
close the breech sufficiently, and the gas-tight joint is 
secured —— of a va, of very soft steel, which is 
fixed to end of the seoch- ging, and which, ex- 
panding, presses against the sides of the bore during 
explosion. for small calibres, a swing carriage 
is fixed to the breech of the gun to carry the plug, 
which, in a 9} in. gun, weighs 500 |b. 

The much vexed question of high as compared 
with low velocities, the power of penetrating as 
sag to racking projectiles, is not discussed in 

essrs. Norton and Valentine’s book, nor, indeed, 
does it come within the province of a report; the 
authors, however, congratulate themselves and their 
Government ye the success attending the Shoebury- 
ness trials, when the 15 in. Rodman was tested at 
70 yards, with a 9in. Woolwich gun at 250 yards, 
ist the 8 in. Warrior target. Referring to this 
trial, in their preface, they say, “ A single suot from 
this gup, not only saves many of the following pages 
from being consigned to the waste basket, but acts 
like a spell on the English press, at whose s tion 
the shot was fired.” This shot was projected by a 
100 lb. charge, at a 70 yards range, after nearly half a 
ton of iron had been fired at the target by 1900 lb. of 
powder, and every previous round rendered the fiual 
triumph of the 15 in. shot more and more easy. 

The recent trials with the Plymouth fort, and the 
experimental targets, tell also the same story as tiie 
one with the Warrior shield, and show the power of 
the 15 in. projectile to tear destructively through 
armour plate, timber backing, inner skins, wrouglit- 
iron framing, and every other obstacle—after much 

reliminary work has been done, and the structure has 

m penetrated, shaken, and demoralised by guns of 
smaller calibre but of higher powers. 

Still the capabilities of the American ordnance must 
not be underrated, and, above all, the material of 
which both guns and projectiles are made should be 
properly appreciated. A cast-iron shot fired at a short 
range, with a full battering charge, against a wrought- 
iron target, from which it rebounds elastic and un- 

though flattened, and a cast-iron gun, scored 
by a rifled shot into a groove on the outer surface, 


made in five , and bolted together b: on| and bulged correspondingly within the bore, with- 
the outside. Within the flask the Sama saceld ia ilt, | out a surface crack, are suflcient proofs that the Ame- 
i ing left at intervals in the thick-| ricans iron from which they can manufacture 


guns that shall be second to none. 
In a subsequent notice we shall refer to that part of 





the rt ing on English ordnance and land and 
sea schon, (fo be Continued.) 
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PORT OF LONDON.—No. HT. 
ST. KATHERINE’S DOCKS. 

Suortiy before the expiration of the term of the 
monopolies, granted by the Legislature for the protec- 
tion of the subscribers'to the earlier dock enterprises, 
the West Indian Dock Company, feeling desirous of 
retaining the whole of the West India trade in their 
own hands, went to Parliament to obtain a renewal of 
their exclusive privileges, and their Bill petitioning for 
these powers was referred by the House of Commons 
to the same select committee that had in a previous 
Session inquired into the best means for the improve- 
ment and preservation of the, foreign trade of the 
country. ° 

After a laborious ‘investigation into the ‘case,. the 
committee, carefully weighing the mass of evidence pro 
and con, that had been laid before them by public and 

rivate interests, and by the various dock companies 
ln existence at. that time, reported “ that it was not 
expedient to grant the prayer of the petitioners, but, 
on the contrary, recommended that, as the expiration 
of those privileges would open the way to free com- 
petition among the docks, and as the accommodation 
of commerce in particular, would be best provided for 
by such competition, it. would therefore be desirable 
that the Treasury would consent to recal the various 
orders and warrants issued under the authority vested 
in them by Act of Parliament, confirming the landing 
and bonding of particular articles.to particular docks 
or places, and allow them to be landed and bonded 
wherever a sufficient security could be affurded to the 
revenue and to the property of the merchants, By 
this means the object of setiing free many articles of 
trade and establishing competition may bein a greater 
degree obtained at an early period, and provision 
effectually be made for its complete and undisturbed 
operation in 1827, when all the Acts conveying ex- 
chaive privileges will have expired,” 

As soon as it was found that a new era of open 
competition was commencing, and that the various 
docks were to be opened to the various trades, some in- 
fluential merchants, perceiving the desirability of 
increasing the dock accommodation of the port, formed 
themselves into a company for the construction of wet 
docks on the space lying between the Londén Docks and 
the Tower. The invitation for subscriptions was quickly 
responded to, and application was made to Parliament for 
the usual powers. The petition presented in February, 
1824, cited that “the utility of commercial docks with 
suitable vaults, warehouses, and surrounding walls, 
whether considered as producing security to property, 
accommodation and fatilities of tradé and shipping, or 
economy in the collection of the revenue, was, after 
an experience of upwards of twenty years, indisputably 
established ; that the petitioners had prepared and were 
ready to enter into arrangements for constricting a 
dock,” that they sought no exclusive privileges or im- 
munities, nor were they desirous of interfering with 
those enjoyed by the London and East Indian Dock 
Companies, but in the legitimate employment of capital, 
sought no other advantages than those which necessarily 
attach to a spirit of honourable rivalry, through the 
means of general competition; but that they had not 
complied with the standing orders of the House, inso- 
mucli as they had not published the usual notices, nor 
had they deposited plans and sections as required, ex- 
cusing themselves with the reason, “that the orders 
of the Lords Commissioners of the Treasury for the 
removal of various restrictions which existed, in relation 
to the landing and bonding of goods, &c., as recom- 
mended-by a committee of the House, and for giving 
effect to the act to make effectual provision for per- 
mitting goods imported to be secured in warehouses 
and other places without payment of duties on the first 
entry, had not been issued until February, a long time 
alter the date prescribed by the House for complying 
with the regulations laid down for the presentation of 
private bills,” and that “the company had waited for 
the adoption of that principle before they could finally 
decide upon the plan for making their docks, and more- 
over, had they postponed their application, or did not 
obtain the act in that session, the lands would be so 
unfairly advanced in-value that in all ‘probability the 
scheme would have to be abandoned.” 

The usual amount of opposition’ from private and 
public interests was raised on all sides, more especially 
trom all connected directly or indirectly with the Lon- 
don Dock Company.’ This company now took up the 
same position towards the new comers, that twenty-five 
years previously the lessees and proprietors of the legal 
quays had -oecupied with respect to them. ‘The 
secretary, speaking on behalf of the directors, “had 
stated before the Foreign Trade Committee of 1823, 





that they were desirous of giving-ap those exclusive 

rivileges that had been, in the first instance, un- 
wa y thrust upon them by the a if the 
other companies vantages were 


enjoying the same 
placed upon a alias footing. The reason for this | telligem 


appears to have been that, as their premises were 
so much nearer than any other dock to the centre of 
business, and consequently gave so many more 
facilities to those employed in the transactions of 


trade, they calculated upon obtaining the support of a | large 


reat number of those merchants who had previously 
a compelled to make use of the West India Docks. 
There seems to have been a good foundation for this 
supposition, and consequently it was all the more 
vexatious to find a formidable rival being pushed in 
between their docks and the city. 

‘The opposition proved only partially successful ; for 
so necessary and useful was the scheme considered 
that, notwithstanding the non-compliance of standing 
orders, the bill, when amended, was by a. large 
majority allowed to proceed. 

wing, however, to the mass of evidence laid before 
the committee, the protracted nature of the inquir 
and the mode in which the opposition was conducted, 
the committee, entrusted by the subscribers with the 
management of the emcee d business, thought 
proper to withdraw the bill, although a strong case 
they considered had been made out in its favour. 

Early in the following session, i.e. 1825, the sub- 
scribers again brought their bill before the House, 
and, notwithstanding a vigorous opposition from their 
former opponents, carried it. 

The lands empowered by the Act to be appropriated 
consisted of about twenty-five acres, and included 
about 1500 houses, warehouses, and sheds, together 
with the church, houses, and grounds belonging to the 
hospital of Saint Katherine’s. 

his religious establishment was founded in 1148 
by Matilda, wife of Stephen, and was refounded by 
Elinor, widow of Henry the Third, for the mainte- 
nance of a master, three brethren, three sisters, ten 
beadswomen, and six poor scholars; the church was 
built in 1443, and had once been a handsome gothic 
edifice, but those parts the hand of time had spared 
had been ruined by the hands of the bricklayer and 
plasterer. 

A great outery was raised against the oor 
hands, that were about to pull down the sacre 
structure, and scatter its relics; however, no case 
could be made out in its favour, for although it stood 
in the heart of athickly populated district, only a few 
of the inbabitants ever attended the services; and 
the legislature seemed to be of opinion that the ad- 
vantages that would accrue to the port by the adop- 
tion of the dock scheme would more than counter- 
balance the destruction of the church, and the removal 
of the relics, even though they included the monu- 
mental effigies covering the bones of John Holland, 
Duke of Exeter, and his wives. 

The plan of dock, as indicated on the deposited 
drawings, was arranged nearly as it at presents 
stands, the one exception being that instead of one 
single entrance lock from the river, two parallel 
locks were shown, one to be used for egress, and the 
other for ingress. 

The wharfingers stoutly contested for two single 
width bridges over the entrances, but these were 
strenuously opposed by Telford on the ground that 
such an arrangement would be inconvenient, both for 
the shipping and the road traffic; so various were the 
opinions offered on this point before the committee, 
that a clause was inserted into the bill to the effect 
that the question should be left to the after consulta- 
tion and arbitration of Messrs. Telford, James Walker, 
and J. Hollingsworth. 

Immediately after the passing of the Act in June 
1825, the ground was cleared for the works, and a 
cofferdam driven for the construction of the river en- 
trance ; the excavations were got out, and the founda- 
tions for the masonry commenced. The first stone 
was laid May 3, 1826, and notwithstanding the burst- 
ing in of the cofferdam in-October 1827, and a strtke 
in the succeeding month of the workmen employed by 
the cuutseckens, sents Bennett and Hunt, the works 
were carried on with: such vigour, that the entrance 
lock, basin, and western dock, with the surrounding 
pile of warehouses, were completed and opened on 
Saturday, October 25, 1828, in the presence of a great 
concourse of people. 

Telford in his memoirs, speaking of the sees 
with which tlie: works were carried on, says “ Seldom, 
never, indeed, within my knowledge, has existed any 
instauee of an undertaking of this magnitude, in a 
very coufined situation, faving been perfected in so 


‘« 





short a time, nor could it have been accomplished in 
any other place than London, where materials and 


labour to any extent ate —— to be procured, as 


likewise the command of capi the power of im- 
igent directors accustomed to transactions on a 
with which every 
operation was forced on was d , as 
useful and desirable in a mereantile speculation, with 
the view of having a speedy return for the advance of 
sums, and for ing future advances, also 
for meeting the urgent demands of increasing com- 
merce ; but, as a practical engineer, I must be 

to protest against such haste, pregnant as it was, and 
ever will be, with risks, which in more instances than 
one severely tasked all my experience and’ skill; in- 
volving the reputation of the directors and their en- 
gineer.” The cofferdam for the river entrance was 207 ft. 
long, and was formed of four rows of piles, the central 
rows, forming the main portion of the dam, were 6 ft. 
apart, each pile was 41 ft. longx 12in. square, it was 
driven 8 ft. into the clay, and the top cut off 4 ft. above 
high ag of — the piles were fastened to- 
gether by longitudinal walings 12 in. x 6 in. in tangthe 
of not fl than 20ft., and.the two rows were tied to- 
gether by bolts 2in. diameter passing through the 
waling and the piles; these bolts were placed at in- 
tervals of 5 ft. in the lower tier, at 7 ft. in the middle, 
and at 10 ft. at the top; the outer row of piles were 
driven at a distance of 8 ft. 6 in. from the outside face 
of the main row, the piles were of the same scantlings 
as before, and were cut off at a point. 6 ft. above low 
water ; the inner row was placed 5 ft. inside the main 
dam, and had a double valag at top, and was firmly 
strutted on the inside; the spaces between the piles 
were filled. up to within 3 ft. of the top with good clay, 
and above that height with bricks laid in sand; where 
found necessary the joints between the piles of the 
main dam were caulked with tarred oakum. 

The entrance (see two-page engraving) is placed 
slightly pointing down the stream, and is 290 ft. long 
over all, and has a width of 45 ft. ; it has three pairs of 
gates, each pair being 90 ft. apart. The upper surface 
of the pointing cills for the middle and lower gates is 
- ata depth of 28 ¢ Dae high water, and that of 
the upper gates at a depth of 24ft.; the coping is 
6 ft. 6 in. tows that level. woes 

In order to ensure a good foundation, the gravel 
was excavated down to the clay, and the hole refilled 
to the level of the underside of the inverts and gate 
platforms with puddle. 

The invert is built of brickwork, the upper surface 
is curved to’a radius of 52 ft. 4in.; it is 2 ft, 3in. 
thick at the centre, and thickens out under the side 
walls ; the side walls are also’ brick, and are 5 ft. 3 in. 
thick at top; the face is curved to a radius of 117 ft., 
but the back is vertical; the walls are strengthened 
by counterforts 3 ft. 6 in. square, abd are backed with 
puddle for a distance of 5 ft: Two courses- of bond 
stones afe inserted, running through the walls and 
counterforts ; these are each 1 ft. 3in thick, and are 
laid header and stretcher alternately ; the headers were 
specified not to be less than 3 ft. on the face and 4 ft. 
on the bed, and the stretchers not less than 4 ft. 6 in. 
on the face, and 2 ft. 6in. on the bed, and the stones 
in ow counterforts. were to bond 1ft. 3in. into the 
wal. 

Recesses are made for the gates, and the walls are 
thickened out to 11 ft. 6in. to form’ an abutment to 
receive the anchors and support the thrust of the gates 
when they are closed. 

The platforms for the gates are laid 1 ft. below the 
upper surface of the pointing cills, and have fora 
foundation, bearing piles of beech and elm 9 in. square, 
12ft. long; to these are fastened, with } in. square 
jagged spikes, cills 12 in. square, and these latter carry 
the 6in. fir planking, on which is laid the masonry 
in regular courses, aud radiated to form an inverted 
arch on the lower side of the cill; the stones here used 
are each 3 ft. 9 in. in depth from the top of the outer 
platform, those under the sectors of the gates are 
2 ft. 9in.; these platforms extend under the gate re- 
cess wall. 

The spaces between the piles and cills under the 
flooring are filled in and rammed with ¢lay and gravel 
mixed in the proportion of two to one. 

The pointing cills are curved to a radius of 117 ft., 
pe are ‘eos of erm thre on eee of 9 in. sheet 

iling, these are groove tongued, and tied together 
C walings 12 in. x 6in., which are fastened to the piles 
by bolts 1 in. in diameter every 2 ft. In order to 
form a fair surface for the lower bar of the gates to close 
against, a balk of timber 15 in. square is let into, and 
fastened by lewis bolts to, the masonry! A groove is 
made at each end of the entrance for-a ¢aisson, should 
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MR. THOMAS TELFORD, ENGINEER. 
(For Desorotion, see Page 206.) 
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one be requited in daseof ‘Aécidents 40 the , the 


masonry forming the:lower paré foreceive the keel is 
carried on sheet ‘piling: in A\similariimanner to the 
pointing cil. rete’ jeodpid off aintdo oT 
e stone of which the quoins hollow’ quoins 
coping, &c., are made is Bra y Pally set a mn 
composed of two parts of lias linie to one.ofpuzzuolan 
and two of sand. The hollow, qudins aré.d$ in, 
x6 ft. x 4/t., the other quoins aré Minithickx 4ft. 
6 in. X2 ft. Gin.; the coping stones aré“184n/ 4 ft. 
and average 4ft. log, and “até “fastened”: fogethe 
with iron dowels 6 in, long 2 ib. square. hn base ick 
work is of, all grey stocks (except m.the 
and recess walls where there is a 9 in:facing-ofpaviors) 
set ~ mortar composed of one-of' hing Time te twovof 
san 3 J 2 ‘ eepees eed -* 

A culvert (8 ft. x6 ft.) of ‘ashlaf 1 ry, 170.ft. 
long, rans from the river. to a well; 8.ff.-ia eter ; 
the bottem of this is laid 3ft, sbeldw:ilow> water; 
this well is connected with the pumps’ ad: acts*@s'a 
feéder ‘t6 the lock, and’ forthe’ matnterance of the 
water lével in the basins. ne cae id 

The gates are constructed of wood, and are curved 
on plan to a radius of 117 ft., the middle and. ‘river 
pair are 33 ft. 2in. deep, the inner pair 29 ft.’ 2 in., 
the under side of the lowest bar ig 6in. above the 
platform; the heel posts are fade of one whole 
timber 18 in. x 20 in., morticed to receive the 
tenons of the ribs, and the mitre’ posts» are «18 in. 
square. The lower ribs are 15in. square, and’ are 
built up continuously for a height of 9 ft. 3in:, and 
fastened together by bolts 2in. in diameter; above 
this, the space between the ribs gradually increases 
from 1 ft. 3 in. to 2 ft. 6in., whilst. the ribs decrease 
from 15 in. square to 14in. The ribs are covered 
with 3in. planking on the inner side, and with elm 
fenders on tie outer. The heel posts work on pivots 
6 in. diameter, let into metal sockets. Each leaf of the 
gate is attached to the anchors by means of a wrought- 
iron collar 5 in. x 24 in. thick passing round the*neck 
of the heel posts, and the anchors are each 8 ft. 6 in. 
long ; they are securely built into the masonry of the 
abutments, and are bolted down by means: of bolis 
4{t. 6in. in length and Qin. in diameter..: ‘Two 
openings (3 ft. 6in. x 1 ft. 6 in.) are left in eaeh leaf 
of the gate; these are fitted with valves, which are 
opened and shut from the footway by a rack and 
pinion arrangement; a balance weight of 9 -cvt., 
sliding in a groove, is hung over a roller and fastened 
to the valve rod to assist in lifting the valves... *The 
roller on which the gate runs is 9 in. im diameter and 
6 in, wide, and it rolls on a segment plate of iron 1 ft. 
broad and 7 in. thick. : 

The wood cill, against which the gate closes, is 
ldin. thick, and is held down by seven lewis bolts 
let into the masonry of the pointing eill. 

A swing bridge carries St. Katherine’s-street over 
the entrance dock. The bridge is 104 ft: long and 
24 ft. wide; it has a clear span over the lock of 45 ft., 
and a versed sine of 5ft. 6in. The roadway is sup- 
ported on eight ribs, each 2 ft. deep at the centre, and 
lin. thick m the thinnest part; each leaf swings on 
twenty-four hollow cast-iron: rollers 8 in. in diameter. 
These rollers are kept in position by a cast-iron frame 
20 ft. in diameter, fastened -to-a-pivot by radial arms 
8 in. wide x2} in. thick. The pivot is 8 in. in diame- 
ter, and is set back 13 ft. 2 in. from the face of the 
side walls. A roller path, 10 in. x9 in, is bolted on:to 








the bottom table of the I ribs, and a plate, 18 in. x9 in., | 


for the rollers, is let into the masonry of the abut. 
ment. The roadway is 17 ft. 3 in. wide, and is formed 
of 4$in. planks, covered with cast-iron plates pe 
thick, grooved and roughed to prevent horses from 
slipping. The footways are each 3 ft. 44m. wide, and 
have iron guards 8} in. high for the protection of the 
passengers. The total weight of iton;in the-bridge 
is 167 tons; of this 144 tons is cast iron, 13 tons of 
wrought iron, and the rest is ballast for counter- 
balance. The machinery for opening and shutting the 
bridge, and also the gate sluices, was put up by 
Bramab. 

The lock opens into a pentagonal. shaped. basin, 
containing a water area of la, 3x. op. The 
greatest length of this is 440 ft., and greatest breadth 
220 ft. ; it communicates with the western and eastern 
docks by locks, each of which is 60 ft. long x 45 ft. 
wide, and fitted with gates, &e. The first-mentioned 
dock has a water area of 4a, Or. 12 p4 and’ the Jatter; 
oa ek . ove 

e quay wall (see two- engraving) is ‘con- 
ited’ of brick, and is carved’ th the sat vt 
at the back; it has a batter, of 4 ft. 9in, andas 33 ft, 
deep from coping to foundations; the thickness at to 
is 5 ft. 3in., and at bottom 10ft.; itis 8 
by counterforts 3 ft. 9in. square placed every 18 ft. 


$$ ——-- 











tive depths of 4-ft; aiid:-12 ft. below hig h-water-litrei® 
concrete 12 in. thik ; a puddle formed of the materials 


9 in.) is driven at, the, toe,of the wall, the piles are 


14 in. inwards in blue lias mortar, and the remaining 
thickness in a mortar made from Dorking lime ; every 


back of the walls -is well. with: a thickness of 
peddle and as the bottom of, the docks was, found to 


thouglit: necessary, \: » « us wells 
» Fenders, 12°in. x 12”im, fastetied’ securely through 
the walls and countérforts, are placed at every 18 ft., 
aud a lotigitudinal timber, 12 in.x 12 in, runs between, 
them at about the level of water-line. The basins. are.sur- 
rounded by stacks of warehouses, designed by Mr. Hatd- 
wick ; these cover an area of about 41,000 square yards, 
and are built nearly flush with the face of the quay wall, 
so that may be lifted direct from the ship lying 
alongside to the upper floor ; the quay floor is closed 
at the back; and is used for sampling, sorting, gauging, 
&c.; it is 18 ft. high in front, and 12 ft. at back; an 
intermediate floor being here inserted ; it is paved with 
granite, except round the cranes, where cast-iron 
plates are used. The superstructure is. supported on 
columns, 17 ft. apart, placed in rows, 12 ft. 6 in. apart ; 
the columns carrying the front walls are hollow, and 
are made of cast iron, they are 3 ft. 9 in. diameter, 
and 2in. thick; the remainder of the columns are 
+ shaped, Yin. across, aud lin. thick; the upper 
floors are each 12 ft. 6in. high. Hoists, raised by 
hydraulic power, lift the goods to the upper floors. 

Under the warehouses the quay wall is thickened 
out to 25 ft., to form a solid foundation for the front 
row of columns and wal!s; at the back of this com- 
mences the vaults, the floor of these is laid at a depth 
of 4ft. below water-line, or 12 ft. below the ground 
level; the piers for carrying the groined arches of the 
roof are 17 ft. apart longitudinally, and 12 ft. 6 in. 
transversely ; they are each 2 ft.x1 ft.-6in.; the arch 
is 1 ft. 14 in. thick, and has a versed sine of 6 ft. 6 in. 

‘Two steam engines of 80 horse power each are 
used for pumping the water fromthe river into the 
docks and locks. These can be worked separately, 
but are connected by a line of triple cranks, with six 
double-action pumps. The pumps are 3ft. in dia- 
meter, and have a 4ft. 6in. stroke. They are joined 
to a horizontal pipe 3 ft. 6 in. in diameter, which com- 
municates with the well and culvert mentioned above 
(see two-page engraving.) To these two 80 horse 
power and two 40 horse power horizontal high pres- 
sure engines have been added for the supply of the 
hydraulic power to the cranes and lifts, of which 
there are about 70 within the docks, averaging 27 cwt. 
per lift. The engines, accumulators, &c., for this purpose 
— supplied by Sir W. Armstrong and Co.} of New- 
castle. 

The original capital of the company was 1,352,800/. 
Before the amalgamation with the London Dock Com- 
pany in 1864 this had increased to 2,632,800/.* 








Tue Late Mr. Epwin A. Stevens.—Mr. Stevens, whose 
name is so well known in connexion with the “Stevens 
battery,” died recently in Paris; at the age of 73. Mr. Stevens 
was the son of John Stevens, a thy New York mer- 
chant. of considerable inventive power, and possessed of great 
energy in the introduction of improvements in steam naviga- 
tion. .Mr. J. C. Stevens: patented a multi-tubulous or water 
tube boiler in England, in 1802, and he very shortly after- 
wards employed one of the same construction to drive a tein- 
screw, stanmabont erg pion. a mene of this boat 
/are, we understand, still preserved at the Stevens mansion, at 
| Hoboken, New Jersey, near New York. Mr. Edwin A. 
Stevens,.in conjunction with his brothers and ;Commodore 
Stockton, was anaeeyy pesresees <C sotiante in the States, and 
so successful was he in hi ings, that his property at 
the time of his death was estimated at eigh' illions of 





_- Tus ap includes loans raised Mg the orgie, A the 
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Gate Wharf, and in 
Hapa wk up- 
total area is... 24 acres. 
Sueteee seer eee : phe std ae 
vailable quay s lineal fee 
mgth ot lock... 80 


wt. See are, ee coe 
speh of water on upper cill”... 24 ft. below T, H.-W. 
Sh of water on lower cill ... Pty below T. H. W. 


pth of dock 4: se 
Cabital por now af tock ch, eet SER cc mest 
Capital per acre of water 256,857/. ° 





Capital perlineal ft.ofquay ... 5507. 


19 5 9. (olga aug + 7 R : of me 7 1é in, thie) 
iad face, are pti into the brickwork, we kl 


excavated was ‘intended to have been ‘used, bat was |! |. 
found totally unfit.” ~A row’ of sheet piles’ (14 ix 


fastened together by a 12 in: x6.in..waling,. and.the | with theta 
joints caulked for'a-depth of 3 ft. The bricks used in |; 
ér| the wall are grey stocks, they are -laid for a depth’of | 


fourthseourse /is;varied'in its:diagonalsdipection:) The | the 


a stratum, of coarse grayel, a lining of puddle was |. 










opase 6 rit Flood water's; to raise the ‘Ivvel of the 
Rte ne aia te low in” Tipe Ave ds t6 supply 
cana ith Oo 6 es ene © 216 kee allow 

la disch of .not less: “cubic thettes ‘per sétond down 
ithe, ees ba 7 jhe ig canals ie to fiidiatsin 
water fi the lower'part of the river for the 


ti BO 
0 Fetes te a ‘ ‘ 
Gonditiops "the ‘level of the water in the lake 
aie aikuea te ere obo estes et, aud the 
level to be'060 above, Zero." 
ting’ of thie Hod waters in'both lakes will be @btained 
rowing s ‘massive masohiry dam ‘(provided with sluices and 
oth a inet ‘the purpose ose of regulating’ thé discharge) 


__At the lake of Lugano the existing bridge over the river 
nites ‘wilt Be oiite 4 intd “g dam. yt Of the five arches 
will be provided with bix“sluiges, ‘each 1.60 inetres in‘width, and 
the other arch will cointiiuitare With a lock for thé passage ot 
boats from tke laké' into the river. The,si\ls,of the sluices are to 
be placed at 0.45 below zéro on the stale. " These sivicés will 
regulate the height of the water in tlie lake, and retain.the fl od 
waters. From these cutlets the water will flow in'é the river 
by a tumbling bay cousisting of tive steps each, 0.50 metres in 
height, so as to prevent damage to the river bed by breaking up 
the great, fall into a series of small ones, each incapable of 
dumaging the platform or apron which receives it. ‘The channel 
below the dam will te regulated to au uniform section for 4 
distance of about 2780 meires, with a width of 30 metres at 
bottom, and with a fall of 2.00 metres in this length. At this 
place another masonry dam will be thrown across the river with 
a similar nomber of sluicés as the first. The sills of the sluices 
are to be 6.45 metres below the zero, and the bed of the river 
below the slices to be 7.50 metres below zero. ‘This fall will 
be broken up by a tumbling bay. 

The catal will begin on the right-hand side of the dam; the 
level of the bottom of thé canal to be 4.45 below zero, or 1 metre 
abore the sill of the sluices in the dam. ‘The canal on the left 
hand, or river side, will be provided with six outlets or water 
sluices, 1 metre in width. each, their sills being at the same 
‘evel as the bottom of the canal. 

The works for.retaining the flood waters in the Lago Mag- 
giore, and for regulating their flow, will consist in the rectifica- 
tion of the bed of the Ticino, and the construction of a massive 
masonry dam or weir, across the river at a point 7000 metres 
below Sesto Calende, 

The river channel will be straightened and reducedte an uni- 
form section, with a regular fall of 0.50 in 1000 from Sesto 
Calende to the weir. At Sesto Calende the width of the bottom 
of the channel is to be 180 metres, which will be reduced to 
120 metres ata distance of 3 kils. below Sesto Calende; this 
section will be retained .till_ within 500 metres of the weir, and 
the channel will then be widened out to 220 metres at the dam, 
-so.as to jorm-areach or pond of comparatively still water in a 

lace where the river ,would otherwise be shallow. and rapid, 
The weir, which will be 220 metres in Jength, will be provided 
with 73 sluices, 1.60 metres in with each, and will also be pro- 
vet with locks for the passage of beats from the canal to the 

ICLDO. 

‘This dam will bé capable of retaining ‘all the waters in the 
lake in times of the highest floods, or, if required, of discharg- 
ing 4 volume of water equal 'to 2500 cubic metres per secoud, a 
quantity greater than during the highest flood ever known. 

The level of the.sill of the sluices will be 7.03 metres below 
the zero on the scale at Sesto Calende. The upper part of the 
dam wilh be used‘as a bridge, and will be 10.50 metres above the 
sills. 

Besides instiring a sonstant and sufficient supply of water to 
the new, the eonversion of the lakes of: Lugano and 
Maggiore into store réesérvoirs, will benefit the actual. condition 
of the rivers, by increasing their ordinary or available flow, and 
the evil Consequetices of droughts “will be prevented, as. there 
will at all times be a sufficient quantity of water for the existing 
canals and navigation: ‘The damage to the country below the 
dam by floods will also be prevented. 

Tie water will be distributed by means of principal canals 
secondary Canals, corhinefcial canals, and private canals, 

The priucipal canals will be five in number, 

1. From Ticino to Parabiago, and thence to Milan.f 

2. From Parabiago to Monza, 

8. From Monza to River Adda. - 

4. From Ponte Tresd to Gallerate and Parabiago, 

~ 5, From, Gullerate to river Lambro near yillage Alviate. 

The secondary canals, wlll be thoxe which supply water for 
irrigation, and imotive power to several communes. 

“The commercial canals are those which supply water to a 
commane, aid mzy be drawn either from a principal or from a 
secondary - ; 

‘The private-canals are those which may be derived from any 
of the, above for supplying the lands or mills of any nigh pro- 


Sone € 
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The upper trunk -of the. first. canal from the Ticino to 
Parabiago will be 35.900 metres. in length, with an uniforin 
section, of 21 meters in width at bottom, and- slopes of 1, to 1, 
and with adepth of 4 metres of water. It will be consirycted 
for a discharge of 126 cubic met sevond. ‘ 

“The difference of level between Sesto Calende and Parabiaga 
will be-14.50, and there are not to be any Jocks on this trunk. 
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The footings:on the brickwork are.laid on a,lafét of 





* Paper read before.the British Association at Norwich. 
+ The first four canals will be navigable. 


RS A RTT 


ALLELE LLL OODLE ACE LL LL IF 


pe roneper > 





ad 







































































208 


ENGINEERING. 


(Serr. 4, 1868. 








| -—— 
The line of canal from the dam will follow the course of 
‘Ticino to Tornavento, w! 0 i 
Parabi where a 
which wi 

The lower trunk i 
follow the Milan an 
Grande at the basin near 


tion of 10 metres in 
difference of level between 
and this fall will be distributed 

The area to be irrigated by this 
(129,000 acres), with a tion 

The second canal will be from —- 
of 27 kilometres. This canal will be 14 i 
bottom, with a depth of 3.50 metres of water, and a fall of 15 in 
1000. ’ The area to be irrigated by this canal is 16,970 hectares 
(41,916 acres), with a population of 79,854. 

The third canal from Monza to the Adda will have the same 
dimensions as the previous one, the total length will be 22,200 
metres, with a fall of 15 in 1000. The area to be irrigated will 
be 18,000 hectares (62,460 acres), with a population of 55,000. 

The age 1 works to be executed between Parabiago and 
the Adda, will be a aqueduct to carry the canal over the river 
Olona, with waste sluice to discharge the surplus water from 
the canal into the river; an aqueduct for crossing the railway 
from Monza to Camerlata, with headworks of a 
canal ; and various aqueducts for crossing the Lambro and other 
smaller streams. 

The fourth canal will commence at the second dam across the 
river Tresa. The width at the bottom will be 14 metres from 
Ponte Tresa to Gallerate, and 12 metres from Gallerate to 
Parabiago, where it will join the Ticino canal. The length of 
this canal will be 79,137 metres, with a fall of 75.23 metres. 
The canal will follow the right bank of the Tresa for a distance 
of about 6 kilometres, where it wilbbe carried across the river by 
an aqueduct, and will enter the valley of the M ia, and 
will follow this valley and cross the high ridge which separates 
it from the valley of Cuvio in a deep cutting, and reach the 
postal road from Gavirate to Lavino, a little below the village of 
Gemonia. The line of canal will then take a southerly direction 
to the valley of Bardello, and along the banks of the lake of 
Varese to Vergiate to Gallerate (where the fifth canal branches 
off), and then passing Bristo Arsizio to Parabiago. 

The area to be irrigated by this canal will be 42,000 hectares 
(103,740 acres), with a population of 130,000. 

‘The fifth canal from Gallerate to the Lambro will follow the 
high ground at the foot of the hills, and be upwards of 40 kilo- 
metres in length. No data, as regards this canal, can be given 
as yet, as the surveys are not my 

The total number of works to constructed, such as locks, 
bridges, aqueducts, syphons, &c., will be about 260, of which 
47 will be locks. The canals are estimated to supply upwards 
of 8000 horse power for mills, &c., and to irrigate 400 
communes. 

The total cost of construction will not exceed 56,000,000 francs 
(2,240,0002.) 

The height at which the canal reaches the Adda will permit 
of its eventually being extended beyond that river into the 
province of Bergamo to the river Oglio, near Palazzolo. 

One of the most remarkable features in this scheme, is the mode 
in which the concessionnaires, Signori Villoresi and Meraviglia, 
are authorised to raise the mpm A ome Consorzii, or 
societies of consumers of water, are to be formed, these consorzii 
are to be promoted by the local authorities, and will bind them- 
selves to take a certain quantity of water at the prices 
established by the concession. 

These consorzii are to consist of private consorzii, when two 
or more landowners agree to take a certain quantity of water 
for their own exclusive use, either from the principal or from the 
secon 

The commercial consorzii are formed when all the consumers 
in a commune unite and to take a certain quantity of 
water, the concessionnaires bringing the required body of water 
to the highest part of the commune, and this is to be after- 
wards distribituted amongst the consumers in any way they 
may think fit. 

‘The district consorzii are formed of the representatives of all 
the consumers of water from a secondary canal. 

The regional consorzii are formed of representatives from all 
the district consorzii, who have a united interest in one of the 
principal canals. 

The provincial consorzii are composed of representatives from 
all the regional consorzii in the province. 

Finally, the general consorzii, which is composed of repre- 
sentatives from all the provincial consorzii. 

In this manner the provinces, communes, and other 
bodies will become purchasers of water by the payment of an 
annual sum, and will be able to guarantee this payment from the 
revenue derived from the sale of water, or, if necessary, from 
their otber sources of revenue. 

The concession for the construction and working of these 
canals has been obtained from the Italian Government by Signori 
Villoresi and Meraviglia, the authors of the project for 90 years. 
The revenue derived from the canals a =< e first 40 years, 
be the property of the concessionnaires, for the purpose o! - 
ing off Fibs capital required for the construction, and for toate 
own benefit. During the remaining 50 years the canals will 
become the property of the consorzii, who will cpty Dosseens 
tbat will be obtained in any manner they may fit; and at 
the end of 90 years the canals will become the property of the 
State. 

The province of Milan will contribute a sum of 5 millions of 
francs towards this undertaking, and the i of the 
capital required for the works will be raised on the bonds of the 
various consorzii, who undertake to purchase a certain quan- 
tity of water either by the payment of a fixed sum, or by an 
—o, during the 40 years, as soon as the works are 
completed. 

‘The amount that has heen fixed for the purchase of water 
during the whole term of the concession is: 





50,000 francs per hectolitre, per second, for summer irriga- 
tion. 
2000 francs per hectolitre, per second, for winter irrigation. } 


200 francs for each horse power (dynamic)* of motive b 
ating tn wor by + yar payment, he flowing charge 
v 2 
8500 francs per hectolitre, per second, for summer irrigation. 
150 ” ” ” winter 
75 ,, for each dynamic horse power. 
These sums may be pai in money or part in land, which 
ha plesd tet dea peteiigall wr. oa aaa, an tion 
‘As soon as the consorzii are all formed, and the bonds signed, 
a Tot the T 1 to Parabiago will probably be 
wor icino canal to iago wi 
commenced in October. 








ON AN UNIFORM WIRE GAUGE.f 
By Latrugr Crakk, C.E. 

Ar the last meeting of the British Association for the 
advancement of Science at Dundee, you did 
to allow me to read a paper on the eutject 
ham Wire .” In that paper, 

t many di t were in use 
or the « Hermingham ‘Wire Gauge,” and that it had be 
come almost an usual thing for each manufacturer to set up 
his own gauge. ‘ 

The evils of this system are sufficiently obvious, and I have 
the assurance of many of the most im t. wire drawers 
and others connected with the trade, they suffer much 
inconvenience from the diversity of the existing pnngen. I 
have no doubt, therefore, that were a gauge authorised by 
the British Association it would be uni lly adopted b 





numbers, 
use, and, as I have reduced it to a simple logarithmic curve, 
starting from a given point, its reproduction and the checking 
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THE ST. LOUIS BRIDGE. 
(Concluded from page 153.) 
Manner of Using the Steet. 
i value of cast steel 
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of its correctness at any moment would be a task of compa- 
rative ease. Its progression from number to number is de- 
termined by a rational rate of increment, which is not the 
case in the present arbitrary Birmingham gauge. This rate 
of increment for each succeeding number amounts to 25 per 
cent. on the weight of any unit of length of the preceding 
one, starting from No. 16, which is assumed to have 65 thou- 
sandths of an inch diameter, as in the present gau 
This gauge would be equally applicable for a plate gauss 
as in te halves and quarters are readily found by cal- 
“Trex t dew 0: dagen ef showing the present 
to si a curves win, 
e Aas Wire Gauge,” the roposed « British uge,” 
and a gauge which has been ted in America by the 
eminent machinists, Messrs. Brown and Sharp, of Pro ce, 
Rhode Island, U.S., whose standard steel gauges have ac- 
quired great celebrity both in this country and in America on 
account of their ; 
Messrs. Brown and Sharp's like my own, forms a 
ithmic curve, but its rate of increment is different from 
mine, and it does not coincide so well with => ee 
in use in this country. In common with others, Messrs. Brown 
and Sharp inform’ me that they would willingly adopt and 
manufacture any gauge which bore the sanction and authority 
of the British Association for the advancement of Science. 
Under these circumstances’ I venture to submit that the 
pa por ig sare boon on English manufac- 
if they refer question to a competent com- 
upon. 
power equals 100 kils. raised 1 metre in 
height, per second, whilst ordinary horse power is 75 kils. 








t Paper read before 


what it can by any possibility be subjected to when in the 


For this purpose.I am having a powerful machine made, 
that will be capable of carefully testing every member used 
in its construction. 

Summary of Cost. 
ure of bri oe SL 
° - I 


460,418 30 
:540,080 00 


520,397 24 








“CLEVELAND STEEL.” 
We published, in the last number of Excinzenine, the 
valuable paper read 1 Kohn to the British 
Association (section G), wi the 
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SIEMENS’S POWER ABSORBING GOVERNOR. 


MESSRS. APPLEBY BROTHERS, ENGINEERS, LONDON. 







MECHANISM AND CONVICT LABOUR. 
On Mechanism for Utilising and Regulating Convict Labour.* 
By C. J. Appiesy, of London, M.I.M.E.,-and Assoc. 
Inst. C.E. 
(Concluded from page 181.) 

Description of Mill—The — arrangement, as will be 
seen San the y Be exhibited provides for six lines ot 
wheels, each line capable of accommodating 36 men, or, 
supposing each wheel were full, 216 men in all. Four of these 
lines are in the galleries and two-on the ground floor, space 
being left for two more lines on the floor if required ; 
but this space is now occupied by the “good conduct men,” 
who are allowed to work in association—that is, not isolated 
from each other. 

The six lines of wheels are connected together by suitable 

ring fixed in the central between the two mill- 
ane to which the convicts are not allowed access. 
line of wheels consists of 36 strong cust-iron shafts of double 
T section, thickened out toa round section at four points to 
receive the four wheel rings; these rings are each 6 ft. 6 in. 
diameter, and are furnished with 82 brackets, 10 which the 
footboards are attached; the shafts are connected tecether by 
double socket couplings, and the centre of these couplings form 
the bearings, which run in’ gun metal journals supported on 
cast-iron standards spaced 12 ft. Gin. apart from centre to 
centre. ; 

The treadwheels being 6 ft. 6in. diameter, the circumference 
is about 20 ft., and as are ied to make one and a half 
revolutions per minute, each convict must make 48 steps, which 
is equal to about 30 ft. rise per minute, and thua’ juce an 

ul effect due to raising the weight of his own body 30 ft. 
high per minute. 

In the centre of Swramean ae pe my 
platform a ched by steps at one lor the use at- 
tendants ; Ey emir thus obtains a full view of every man 
both in the galleries and ground floor of ‘that division; these 

ies are in electric communication with the central hall of 
the prison for the purpose of summoning assistance in case of 


* Paper read before the British Association at Norwich. 
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any outbreak, and thus enabling the number of warders and 
consequent cost of attendance to be reduced to a minimum. 
This system of electric communication is also carried to the ro 

walk, weaving shed, &. The whole of these buildings are ad- 
mirably ventilated, and are supplied with steam heating ap- 


paratus. 
Taking the average weight of the men at 8 stone = 112)b., 
we obtain the following result: 112lb x30 ft.=8360 foot 


pounds x 216 men=725,760 foot pounds st = about 22 
horse power. : 

But although the wheels are capable of accommodating 216 
men, one third of the number us' rest whilst the remaining 
two-thirds are on the wheels, so that practically the working 
omg mye a maximum of 150 ee effective 
resu oot-pounds, or nearly 16 horse power. 
Owing, however, to fluctuations in the number of pri 


there may not at times be more than 70 men at work on the | P° 


treadwheel, when, of course, the power developed will be de- 
eusaned in rect propertion to the ‘Sumber of men om 

Utilisation of Power—The power developed is used for 
weaving cocoa-nut fibre. matting, working mat-dressing 
machines, and pumping the whole of the water for the prison 
and officers’ quarters. 

A weaving shed running the whole length of No.1 Mill 
House is supplied with six power looms for wea’ cocoa-nut 
fibre matting, with the accessory machines for winding bobbins, 
&c., made by Lieming and Co., of Bradford. The power to 
drive this machinery is conveyed from the treadmill by a line of 
shaft in the central passage, with the gear necessary to increase 


Another line of shaft conveys the power to the ye | 


pampe. : 
mages et caged of Machinery.— None of the 


shortly cocgne Contain & to the 
writer to be reliable to govern the speed of the ma- 
chinery when the power applied fluctuated between. such wide 


or any intermediate number of men were employed, or even wheo 
none of the machinery is in operation as will sometimes occur, 
pred rpg ste hoe ede cm her Pept wet ong 
should be instantly and a , be to 
peg, Nhe sg fet ar As this beautiful invention has 
been described, theory of its action fully developed in a 
pee ee oe anne eene ae mepmnandey (age, 

), and published in thei i ions, it will 
be unnecessary to enter into the theory of the apparatus, or to 


cy’ 5 ft. 8 in. high and 4 ft. 10 in. diameter, 
containing about 12 in. of water, forms the outer casing, and to 
it are fixed a number of vanes, as shown in the diagram No. 3. 
Inside the vessel, and dipping ‘into the water, is a parabolical 
cup. Hung on a central vertical spindle, on the outside of this 
cup, area number of vanes, spaced to come between the vanes 
on the outer casing. 

A rotatory motion of about 80 revolutions per minute is im- 
parted to the cup; and so long as the velocity of rotation does 
not exceed 79.2 revolutions per minute, the water in the casing 
will rise inside the cup to nearly the brim without overflowing, 
and the only retarding influence produced consists in the fric- 
tion of the lower edge of the cup slipping through the water, 
and amounting to much less than ove man’s power. 

So soon, however, as the speed of the cup in the smallest 
degree exceeds 79.2 revolutions per minute, the water will im- 
i will continue, inasmuch as 


The pay of water thus mechanically acted upon being 
large, the power is also very considerable, and rises 
with the test increase in the velocity of the cup to more 
than 30 horse power, and this power may be increased or 
diminished to almost any extent by simply increasing or 
diminishing the depth of water in the outer casing. 

This governor was put to work on the Ist of May last, and 
has been in constant use ever since with such satisfactory re- 
sults that, whether the number of men on the wheel is the 
minimum of 70 or the maximum of 216, there is no appreciable 
variation in the speed of the treadwheels. 

In the official trials conducted by Mr. Fairbairn the whole of 
the machinery was put to the most severe tests to which it 
could ever be subjected. In the first instance forty men were 
ordered on the wheel, working the only; the number 
was then suddenly increased to 216, still driviig the governor 
only, without the slightest ible increase of speed ; the 
whole of the machinery was then thrown on full work, in addi- 
tion to the , and still there was no appreciable variation 
in the sj of the mill. A number of other tests were then 


made whi ee a ue 

From the results obtained in the instances under considera- 
tion, there can be no doubt that where great ity of speed 
is required and a frequently varying load, the Siemens governor 
can be most advantageously employed, and this has induced 
Mr. Fairbairn to adopt a governor precisely similar to that at 
Walton Gaol for the new gaol at Manchester. 

Working Results.—The average number of prisoners of both 
sexes and classes at Walton’Gaol is about , and the daily 
allowance of water for each prisoner is six gallons; in addition 
to this there are 46 houses occupied by the officers of the prison, 
and aig 4 to the machinery described being in operation, 
the whole of the water supply for them and for the laundries 
was pumped from a well 80 ft. deep, and distributed to the 
large storage tanks in various parts of the ee for this 
a steam engine was continuously a ut it is now 
only on Sundays, when the prisoners do not work on the 
treadmill, the whole of this work being done by convicts, pr caw | 
a saving of the cost of fuel, oil, attention, &., is effected, 
and even the expenditure on Sundays will be probably avoided 
by increasing the capacity of the storage tanks. 

In addition to this, the power looms are driven by the tread- 
mill, each loom producing three squafe yards of matting per 
hour, of a quality certainly not inferior to that previously pro- 
duced by hand. The same power is also applied to working 
the mat-dressing machines, and there is still a large surplus. 
It is nOw under consideration in what manner this power may 
be most advan’ employed; and as it is sufficient to 
work flour mills and -making machinery to provide for 
the wants of the gaol, the value of the labour hitherto entirely 
lost evidently becomes a matter worthy of serious attention. 

There can be no doubt that both in prisons and workhouses 
& proper arrangement of machinery for rope and twine making, 
pumping, bread-making, and laundry operations would often 
turn an annual loss into some profit. 

The pow ecg A has been made, and the arrangements de- 

scribed in the foregoing remarks have been for the most part 
carried out by the firm of which the writer is a member. 
The whole of the large range of buildings forming the Liver- 
1 Borough Gaol having been recently constructed, the most 
improved appliances and arrangements have been adopted by 
Mr. Robson, the architect to the corporation, and under the 
able management of Captain: Veitch, R.N., the Governor of the 
Gaol, the organisation and discipline is of the highest order. 


BESSEMER STEEL WORKS IN AMERICA. 
{| Tux following is a.list of the Bessemer steel works now in 
operation in the States. : 
- The Bessemer ‘Stecl Works, Troy, New York; Messrs. 

John A. Griswold and Co.; Z. 8. Durfee, manager. 

The Pennsylvania Steel Works, Harrisburg, Pennsylvania ; 
8. M. Felton, president ; A. L. Holley, chief engineer. 

The Freedom Iron and Steel Works, Lewistown, Pennsyl- 
vania ; John A. Wright, president; BR. H. Lee, superinten- 


The Cleveland Rolling Mill Company, Cleveland, Ohio ; 
A. U. Stone, president; John C. Thompson, superintendent. 
yandotte ; E. 








The W: Steel Works, Wyandotte, Michigan; E 
sag Fr Iron Armour Company, Chester, Pennsyl- 
vania; Wm. B. Reaney, president. 

The Columbia Iron Works, Johnstown, Pennsylvania ; 





limits, and as it was necessary, that whether the greater or lesser, 


Charles 8. Wood, president ; George Fritz, chief engineer. 
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“DYNAMITE® 


with a reduction of 25 per centi: ©) )' ° 

Mr. Unge, who has blasted with wg 
sive tunnel through Stockholm, states sa 
been 28 per cent. on the cost of blasting, and 
of the tunnel 87 per cent. quicker thar when 
used. 


These results show that even.in the nt state of com- 
parative i jence in the use of the new explosive, a great 
economy is obtained. . 

The saving of labour which dynamite. causes is its greatest 
feature. Bent to that we must class, the saving .of time. 
Nearly every mine is dependent on the progress of its shafts 
and pits; and as for railway tunnels, the famous one through 
Mont Cenis he only a glaring example of the necessity of 

ning the tedious work.,, , 


q 

Next to the savirig of time ranks ite iar adaptability 
to wet ground, since water has no onan the charge. 
Every miner has had more or less experience how difficult it 
is to blast with gunpowder wherever the rock is water- 
bleeding, which is only too common. 

Another sterling advantage of dynamite is that it needs no 
tamping, and consequently does away with a number 
of minor accidents, which are fittle thought of in’ general, 
being too common to be reported in the daily papers, but 
form nevertheless a very long and sad list of continued 
calamities. I was told in Cornwall that by far the greater 
number of accidents, occurring in the mines of that county, 
are due to the act of tamping. It is abuse, I admit, fora 
hole may be tamped without. firing the charge ; still, it is 
very desirable to provide against a sourée of accidents which, 
after centuries of experience, still continue to exact such 
numerous victims. 

It would be a great drawback on the advantages here ‘set 
forth if, as has been sometimes , the fumes of nitro- 
glycerine or dynamite were of a noxious natufe. The best 
answer, perhaps, to those who maintain that opinion, is that 
a great number of mines are daily using ‘it for underground 
work, and that the miners do not atall complain. The truth 
is that when nitro-glycerine is allowed to leak into the cre- 
vices of .a borehole, it does not all explode, and. being dis- 

rsed in the atmosphere causes a severe headache. It is, 

owever, easily remedied by using sertesiae. which prevent 
leakage, and in the case of dynamite, which is a solid, that 
inconvenience falls away entirely. Since that explosive be- 
eame introduced no complaints. have been made, and the 
workmen in many mines assert that d ite cannot be 
nitro-glycerine, because the fumes are so different. 

So far its properties, and now we will examine-the prae- 
tical tesults. 

The introduction of dynamite is so recent that its advan- 

over other blasting agents cantiot be proved by sta- 
tistics. But in all except r it is so analogous to nitro- 
glycerine, that the results obtained with the latter will allow 
us to form a clear estimate of its commercial value. Sweden 
is the only country where nitro-glycerine has been in use 
ever since 1865 ; it is therefore the ‘most conclusive example. 
The sales in that country, as estimated from the books of the 
Nitro - glycerine Company at Stockholm, were, in 1865, 
32,258 Tb.; im 1866, 48,785 Ib,; in 1987, 76,675 Ib.; and 
during the ‘first six months of Fry year reached 
64,295 Ib. These figures show a ty and 7 oe : 
The quantities are not enormous, but it should borne in 
mind that Sweden, alghough an extensive country, is not a 
very productive one, and that Cornwall alone consumes three 
times as much gunpowder as the whole of Sweden. ‘The sale 
of 221,900 Ib. of nitro-glycerine in that country, equal to at 
least 2} million pounds of gunpowder is fore a proof of 
decided suctess. If the had, over gunpowder, the 
advan of cheapness, weight for , the demand it 
ibl ascribed to futile and economy; but as 
rib. nitro-glycerine costs the miner as much as 8 Ib’ of 
gunpowder, it is evident that it must do some work or he 
Gould not have it. 

It, has. no doubt really facilitated the introduction ‘of 
nitro-glycerine into Sweden that the trans; i 
and use of the quantity above mentioned, 
cident of any serious rissa Bh wry eed y, to 
minor accidents than if gunpowder been used in its stead, 
That immunity from danger is, in all probability, due to the 
colder climate of a ae speed nitro-glycerine 
being transported, near Tro in a congealed 
state, its freezing point being as high as 50. 

In'this country nitro-glycerine, notwithstanding the strong 
dislike which generally prevails against it, has been con- 
stantly used in the quarries of North Wales since 1866, and 
is in high favour with the miners. Two 
( Brynderven and Driwrwic) have up to» this 
about 3000/. worth of the material, or about nine tons; and 





— business. 
ep erp N 

consume, the price of. 3s. pen pouml, 
costs only 4}d., and if they continue to 
S prea ene done‘ eto Out Mai 3 
slate quarry is far from showing it at ite -advantege, 
whidh-ages only become prominent iabentanelte. 

Whatever success nitro-glycerine has’ realised.’ it 

* Paper read before the British Association at Norwich. 
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and that power was even more expensive 


which it was meant to supersede. A new explosi 
be introduced when the economical advantages 


wrong side; and is next to impossible to get 
miners unless the advantages are 
able nature. But compressed tton is 

to gunpowder as a blasting agent, and if it 
with dynamite it is only because the manufact 


the latter is less, while it possesses at least three (aie 
ing of laboug@eD 
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DO WE WORK FOR? 
we desire briefly to discuss is not “ Why do 
“ What do we work for?” Some may answer 
at once: “ For -—wages or salaries.” We donot think 
this is a correct and reply to the question. Labour may 
be the Adamite curse, but, if so, the nnate desires of man 
and his restlessness and ambition fo r en 
the curse to a positive blessingjia 

—thorn and thistle cursed—to bloom 
rose. We work pee Sete need dite 
health of mind as well as of body. Idig leads to decay, 
and decay to death. He who through years of active exertion 
leaves his employment and “retires from business” usually 
dua bes death wanvent: He vegetates for a while in idleness 
and dies, unless he has sense enough to di r his mistake 
in time and return to the paths of active asefulness. The 
are few more pitiable objects than the who, after many 
yee active service in business, is ‘into a belief that 

ppiness and a re or-Hiis labours are to be found in 
withdrawing from alLwparticip sion in the work of life. Old 
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eas true that “ the labourer is worthy 
iat the hire is the only, or even 
(ig unreasonable, not sustained by 
io dignity of labour,” a phrase 

stly correct one. To be sure, if the 

nd By this term we mean all who 
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odlike pride of ereation. 
of the brain of the mechanic, 
im that of his loins. If he is illy 
a1 Of physical, he has the compen- 

_RIs success W c 

hich thust be felt in the knowledge that 
he hus ‘stioc where others failed, and has secured an im- 
cmd position as one of the pioneers in the grand march 
1 are few pursuits which demand more hard work— 
of the brain—than that of the m ic. In no sense 
ean he be considered an of Bunyan’s “ Muckrake.” 
He must live-in order to work; but he does not work merely 
het ive. is striving*to mount the next 
p never does he mount but that he 
ies with him the living, moving world. It is his pride to 
weed; never satisfied with-mediocrity, but always striving 
‘Superiority. From the“workman to the inventor is but a 
step—a long step it may be—yet not beyond his powers if he 
loys them properly 5 and the inventor, not a mechanic, 


on ladder, -and 


emp 
is often ent on the mechanic for the success of his im- 
provement. 

Now, as individual excellence depends largely on indi- 
vidual exertion, although aided somewhat by the recorded 
efforts and failures of others, it is obvious that associations 


* labour associations,” 

bring the skilful workmen down to the 

and not to elevate the half-informed 

mechanic to their level. ‘The incentive of money—wages 

received—has been the means used to give these associations 

t ; arid.as the inferior workmen in all branches of in- 
inferior class, rule these 
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DESIGNED BY MR. WILLIAM ADAMS, LOCOMOTIVE SUPERINTENDENT, NORTH LONDON RAILWAY. 


(For Description, see Page 213.) 
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THE GREAT RAILWAY IN DILUVIA. 


Tue cave temples at Ellora, in the Deccan, dedicated 
to the deities of Boodh and Brahma, are the most 
stupendous of their kind ever formed by the hand of 
man. That of Kailas, cut far into the bowels of a hill 
of red granite, is the most magnificent of them all, 
the central portion being 100 ft. high and 160 ft. in 
diameter, while a range of colonnades, or galleries, 
surrounds it at a distance of 150 ft. In respect, how- 
ever, of amere mass of subterranean excavation, the 
range of temples of which this is but one, although 
extending for upwards of a mile, is greatly surpassed 
by the deserted quarries beneath Paris, quarries now 
known to have an extent of more than 200 acres, and 
of which but a comparatively small portion is oecupied 
by the Catacombs. Of building stone alone, upwards 
of 14,000,000 cubic yards are estimated to have been 
taken from them. None of our mines of coal or 
ironstone, whether in the ten yard seam of the one, or 
the great Cleveland deposit of the other, have been 
yet disembowelled to anything like this extent. In 
open earthworks, a cutting of even two million yards 
is not now so remarkable, but in underground work, 
more especially in rock, the 600,000 yards being re- 
moved from the great tunnel under Mont Cenis repre- 
sent a task never before attempted, whether in ancient 
or modern times. 

A series of great artificial caverns is now in progress 
of excavation under London—caverns which will be 
more than twenty acres in extent, and the course of 
which, when the whole shall have been finally opened 
to the public, may be traced for a distance of seven or 
eight miles. These caverns are a connected series of rail- 
way tunnels, as long, collectively, as the Mont Cenis tun- 
nel, if not indeed longer, and this besides some few miles 
of “opens,” partly in sloped cuttings, but for the greater 
distance between strongly buttressed and counterforted 
retaining walls. As an aqueduct, or a sewer, this line 
of tunnels, having a cross sectional area of nearly 
forty-five square yards, equal to five great conduits, 
each 10 ft. in diameter, would discharge a volume far 
beyond the collective requirements of all the cities in 
the United Kingdom. At the gentle velocity of 13 ft. 
per second, or but little more than one mile an hour, 
it would convey the whole of the ordinary summer flow 
of the Thames above Teddington lock, viz., 40,000 
cubic feet per minute, or 360,000,000 gallons daily. 
As railway tunnelling merely, this great line, deep 
down in the London diluvium, will form nearly one- 
twelfth of the whole extent of railway tunnels in the 
kingdom, for these are now estimated at about 100 
miles. 

When, some seven or eight years ago, the late Mr. 
Charles Pearson so ably urged upon, the Council of the 
City of London the public importance of an under- 
ground railway from near the Bank,to Paddington, to 
connect with the great lines to the north and west, there 


were many to predict that such a subway would be no | b 


better than a dry sewer, and the nearly deserted arches 
of the Thames Tunnel were instanced as an example 
of the vaulting engineering ambition which o’erleaps 
itself. What this line has become, however, need 
hardly be repeated here. It has brought Tyburnia, 
Westburnia, and the groves of the Evangelist as near 
to the temples of mammon in Lombard-street, and 
Bishopsgate within, as was the Israelitish guartier 
of Fitzroy-square, and the “field of forty footsteps,” 
(the site pe neighbourhood of University College 
Hospital) only six years ago. It has.catried its 120,000 
passengers in a single day, a traffic hardly within the 
powers of the six thousand cabs’‘of London and the 
six hundred omnibi of the General Omnibus Company ; 
a traffic not often matched by that over London-bridge, 
and hardly ever equalled by that carried by the other 
ten metropolitan railways. taken collectively. And all 
this vast movement underground is unseén, unheard. 
There are often, at the same moment of time, ten well- 
filled trains on the double line between Bishop’s-road 
and Moorgate-street, containing three thousand mén, 
women, and children, who, so far as London above- 
ground is conscious of their existence, might as well 
be in the coal cellars of their own homes. Yet in 
hardly more than twenty minutes at the most, these 
thousands reappear in the streets, three, four, or more 
miles from where they dived into the earth, and as 
brisk and busy as ever. + fe 

Like the traffic within it, this great railway cavern 
in Diluvia—we are not speaking, oh, ye of the Stock 
Exchange! of railways in liquidation—is unseen by 
the outer world ; hardly seen, indeed, by the passengers 
themselves. So far from being the visible monument, 
it is literally the sarcophagus of the first engineering 


talent of our time. It is as a tomb, ri , but 
peopled with the quick and not with the a. and as 





for aught that.can be seen of the real triumphs of its 
engineer, these might almost as well be hidden in the 
base of the great pyramid, or rest at the bottom of 
the sea. Does the eye, in the full blaze of the carri- 
age gas lamps, catch the grey-black surface of the 
tunnel wall, flying past in a gloom so oppressive as to 
be well nigh stifling-— m such as Dante has 
painted to the mi Doré to the eye, in their 
written and pic visions of the labyrinthian corri- 
dors of the Inferno? It is not the tunnel wall 
merely, nor the tunnel as such alone, that i 
the skill ofthe master. The wall but hides the worry 
and the work behind it. ‘And in any case, the. uuder- 
ound railway must be — as a whole, and = 
it, in prospective, the much longer extensions which 
at complete the inner ¢irele,” and. thus connect, 
‘ith. two .exceptions, all the. great. railway termini 
‘the metropolis, besides giving to a large and 
growing district in the west the ghoice of two 
expeditious routes to the city. It is the whole 
way, when co ». that, will rightly attest the 
genius of its engineers and the skill of its contractors. 
Beyond the minor troubles to which all railway engi- 
neers are born—thosewith committees, hoards, vestries, 
juries, and the owners and agents of every piece of 
property at which they dare so,much as to look--the 
underground railway has presented difficulties, at 
almost every yard, sufficient to make or unmake a pro- 
fessional reputation, according to the success or failure 
of the attempt to overcome them. The ground had 
tobe studied everywhere, almost, indeed, inch 
by inch, filled as it was, at so many. points, with the 
gnarled and interlaping ramifications of half-a-dozen 
gas and water works, and the less easily diverted 
channels of the metropolitan sewers. In one place a 
row of houses was ready to move bodily forward into 
the tunnel; in another a great sewer, although ap- 
— but at a respectful distance, was ready to 
urst and flooda whole neighbourhood. This, indeed, 
as our readers are aware, actually did happen in the 
Fleet valley. In Park-crescent a fine house, one in a 
large sweep of mansions, had to be carefully measured, 
its every detail drawn, then taken down, and when the 
railway had been completed just beneath it, rebuilt as 
before, and so exactly that-you could not, possibly dis- 
tinguish it from its neighbours. The work, in carry- 
ing the extension line beneath a noble row of houses 
in Pembridge-squarey was of the highest interest, and 
displayed great boldnessi The operation of under- 
pinning, and transferring thé bearing of the walls of 
these houses to a new foundation, was fully illustrated 
and described by us nearly two years ago. The Ame- 
ricans are clever adepts at house moving and chimney 
moving, and there are many of our readers who are 
aware that the business portion of the city of Chicago, 
covered as it is with lofty marble-fronted enans 6 
has been raised several feet above Lake Michigan by 
filling in “made ground,” after lifting the houses, 
ily, by @ series of hydraulic jacks working im free 


communication with each other. “This, and house 


movingfor' we have met two-storey brick houses 
coming round a corner of the street on rollers—in no 
way involves more nice calculation than the under- 
pinning of the lofty mansions in Pembridge-square. 
‘The’diversion of the large sewers was in many cases a 


delicate operation. In some instances a 9 ft. sewer is 
carried over, and in others under, the rails. One of 
the neatest flights of the invention of which necessity 
is the mother was the taking of the extension line be- 
neath the West London Railway, where the difference 
between the crown of the lower arch and the level of 
the upper rails was but afew inches, and this without 
the Jeast interruption of a traffic of more than a hun- 
dred trains a day on the upper or West London line. 
The operation amounted to taking out the “ bottom ” 
of a’ railway without delaying a single one of "the 
trains almost constant] ing over it. The opera- 
tion was fully described in our number of December 
20th last 


In stracture, merely, the works upon the Metro- 
politan widening, full ; 
months ago, the Smithfield market works in connection 
with’ the railway, the bell-mouthed junetions, the 
portions in which the arch of the tunnel is of iron, and 
others where the haunches are of iron, together with 
the extensive employment of iron centering, give 
special interest to the ‘ railway, even 
when examined by the most practical engineer. 

In no other capital, perhaps, in the world could the 

ney have been found to make sucha line. In no 
ste capital,’ perhaps, would it have paid as 
portion ly Open now pays, viz., 1000/, per 
per week of gross , and 7 per cent. dividend 
upon a heavy capital agcount. Paris has its Chemin 
de Fer du Ceinture, corresponding, however, more 


illustrated in our pages some 


nearly to Mr. Fowler’s proposed “ outer circle” rail- 
way, but it has no great underground line under the 
heart of the town. True; nobody is ever in a hurry 
in Paris, nor is there half, nor perhaps a sixth, of the 
traffic there is in London—a fact indicated by the 
durability of the asphalte pavements of the French 
capital—but even M. Haussemann would find it 
necessary to greatly revise the municipal budget 
before he could hope to make a first-class passenger 
railway beneath the boulevards, or the Rue Rivoli. 
In New York, the third city in rank in Christendom, 
and where everybody is in a hurry, and where steam is 
turned to almost every possible purpose, there is. no 
underground railway, nor is there soon likely to be, 
although the “down town” merchants are compelled 
to ride four, five, or six miles each way, daily, between 
their homes and places of business. 

Although concealed from view, no modern work 
carried out in the Metropolis, not excepting even the 
main drainage, possesses the utility of the underground 
railway, taken, as we intend it, as a whole, and when 
completed from Tower-hill to Notting-hill, both vid the 
Euston-road and along the embankment. The latter, 
when completed, is not at all unlikely to receive royal 
recognition, in which, it is not impossible, the able and 
most deserving engineer of the work may share. But 
whatever royal honours may be graciously bestowed 
upon the master spirit of the embankment and main 
drainage, they would descend with equal desert upon 
the engineer of London’s great railway—not the less 
so because the latter is the undertaking of a private 
company, while the former is a municipal work. How- 
ever this may be, it is certain that London will long 
owe to Mr. Fowler a debt of gratitude—a debt which 
Londoners are not likely to forget. 


THE WATER SUPPLY OF PRESTON. 

Tux town of Preston, containing, at the last census, 
83,000 inhabitants, has long been insufficiently sup- 
plied with water, and —« the late drought the 
storage reservoirs were nearly exhausted. Rather 
mote than a month ago the exigency of the case com- 

the town council to make arrangements for an 
immediate but temporary additional supply, and the 
works for this purpose have been already completed, 
and were set in operation last week. The water is 
taken from the river Hodder, on the borders of Lanca- 
shire and Yorkshire, at a point thirteen miles from 
Preston. The water is pumped from the river toa 
height of 125 ft. by means of two centrifugal pumps, 
made by Messrs. John and Henry Gwynae, of the 
Hammersmith Ironworks, one pump forcing the water 
65 ft. high, and the other thence to an additional 
height of 60 ft. The pumps have 10in. inlet and dis- 
charge pipes, 24in. discs, and are worked at from 
700 to 750 revolutions per minute, giving a discharge 
of nearly 2000 gallons per minute. The pumps are 
driven each by an old locomotive engine, working at 
150 revolutions per minute. One engine was lent by 
the London and North-Western and the other 
by the Lancashire and Yorkshire Company. The 
umps respectively force through a considerable 
ength of 10in. main, at least 600 yards in all, the 
water being finally delivered into an open conduit 
or sluice, 54 miles long, in which it flows by gravita- 
tion towards the town. This sluice has heen carried 
along a contour line of the ground, which is irregular, 
and so skilfully that but little cutting has been neces- 
sary. The sluice extends to and unites with the con- 
duits at Alston, near Longridge, where also the water 
of the river Loud is received, and the united streams 
are then taken to the reservoirs at Grimsargh, near 
Preston. The sluice is carried over brooks, large 
ditches, and small valleys, by means of troughs sup- 
ported on timber frames. 

All the surveys were made and the works executed 
within the short space of one month, and at a cost 
believed not to exceed 2000/. For this sum a daily 
supply of 2,200,000 gallons has been obtained. The 
h surveyor, Mr. Armytage, surveyed and 
directed the work. 

So far as we are aware, Messrs. John and Henry 
Gwynne’s centrifugal pumps are the first that have 
been employed for supplying water to towns, and their 
working thus far has given the most complete satis- 
}faction to the town authorities of Preston, including 
the engineer, Mr. Garlick, and the surveyor, Mr. 
Armytage. 

A’ Dovstrvn, Exzcrricar “Ire.” — 
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Travers’s circular, one of Wild’s electro-magnetic i 
has been fitted up at a sugar refinery in Whitechapel for the 
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THE NEW NORTH LONDON LOCOMOTIVES. 


Some months ago we mentioned that Mr. William Adams, 
the locomotive superintendent of the North London Railway, 
had decided on adopting outside cylinder in place of inside 
cylinder engines as the ptandeiel Sanaquatioas on his line, and 

at he had commenced building some engines of the former 
class at the Bow Works. In a more recent number’ (vide 
page 128 of the present volume) we gave the leading particulars 
of these engines, and we now publish, on page 211, engravings 
vey, ay arrangement of bogie and cylinder fastenin 
which Mr. Adams has adopted, these details forming the 
chief points of novelty. In many instances with locomotives 
having outside cylinders of considerable diameter much 
annoyance has arisen from the cylinders “working,” this 
movement being caused not altogether by the cylinders be- 
coming loose on the frames, but also by the general spring- 
ing of the front part of the frames themselves. 

In the case of the North London engines, which are worked 
with steam at a pressure of 140 Ib. per square inch, and have 
cylinders 17in. in diameter, a Capon hly firm cylinder 
fastening was particularly required; and to obtain it Mr. 
Adams has adopted the p we illustrate. 

As will be seen from the longitudinal and transverse sec- 
tions, the steam chests are through openings formed 
in the frames, the fitting pieces on’ the steam chests being 
planed to fit these openings perfectty. In addition to this, 
each steam chest has a slightly projecting rib on its upper 
and lower side, and these ribs are planed accurately parallel 
with the axis of the cylinder, and at a certain distance from 
it- These ribs fit, when the cylinders are in place, into corre- 
sponding grooves formed in cast-iron plates which extend 
across the engine above and below the steam chests. The 
grooves in these plates are carefully planed to gauge, so that 
when the plates are fastened to the steam chests it is insured 
not only that the cylinders are strictly parallel, but that they 
are precisely the correct distance apart from centre to centre. 
The plates are fastened to the steam chests by studs placed on 
each side of the projecting rib, as shown in the transverse 
section. 

The cast-iron plates are provided with flanges, extending 
all round, those flanges on the front and back edges being 
bolted to a front covering plate, and to the tn tube- 
plate respectively. The width of the cast-iron plates is such 
that, as shown in the transverse section, the side flanges do 
not touch the main frames. These side flanges are planed 
very slightly taper on their outsides, and, after the plates 
have been bolted to the steam chests, wrought-iron wedge 
pieces planed to a corresponding taper, are inserted between 
them and the frames. The bolt holes are then marked off in the 
wedge pieces, and after these have been drilled the cylinders 
are fixed to the frames by bolts passing through the cylinder 
flanges, frame plates, wedge pieces, and side flanges of the 
cast-iron plates. By this arrangement the front end of the 
engine frame is formed into a kind of box girder, of which 
the cast-iron plates form the webs, and the whole forms 
a thoroughly firm and rigid fastening for the cylinders. The 
steam chests, of course, have their covers applied in the usual 
way, and access to them is given by making the front plate, 
which covers the space between the cast-iron plates, easily 
removable. 

Besides connecting the cylinders, the lower cast-iron plate 
serves to form a convenient connexion with the bogie. For 
this purpose it is strengthened by deep ribs on its under side, 
these ribs connecting the plate proper with a central circular 
a piece which rests on the bogie. This is made accord- 
ing to Mr. Adams’s patented plans. The weight of the front 
end of the engine is received upon a large and thick india- 
tubber ring, which is held between *twp circular cast-iron 
plates, as shown in the longitudinal section. The upper of 
these plates has a kind of long central boss cast on it, this 
boss descending through the hole in the ring, and through 
the lower plate, and entering for a short distance into a hole 
formed in a cast-iron sliding block which works between two 
transverse pieces of the bogie frame. The lower part of the 
boss is so formed externally, as shown in the longitudinal 
section, that although it fits the hole in the sliding block it 
does not interfere with the engine having a free rocking 
motion on the bogie. A bolt is passed down through the 
boss just mentioned, and a washer and nut at the lower end 
of this bolt serve to prevent the engine from being acci- 
dentally displaced from its bearing on the bogie, whilst at the 
same time ample allowance is e for all necessary “ play.” 

The cast-iron washer below the india-rubber ring rests in 
a shallow recess cast to receive it on the top of the slidin 
block, and the shape of this latter will be readily unders 
by an inspection of the ongnevin . From these it will be 
seen that the upper table of the Block bears upon steel faces 
rivetted to the to 
between which the lower 
lateral movement of the block is limited to 4 in. on either 
side of its central pai and the lower part of the block 
is made a moderately tight fit between the angle-irons, so that 
the movement may not take place too readily. It will be seen 
that by the arrangement we have described, the bogie is enabled 
to adapt itself perfectly to any carvature or inequality in the 
— It can er studiaally its centre, or shift laterally, or 
tilt sideways, or longitudi , OF yrs (riage , without in an: 
way ——. the load placed.on it, and in : ice it is found 
to work perfectly, as — oo who has ridden on Mr. Adams’s 
engines can . . Adams’s bogie, we may mention 
here, has been fitted by Mr. Cowan to some of his tank 
een on the Great North of Scotland line, and it is, we 
believe, being applied elsewhere. —- “ 

The construction of the remainder of the bogie requires but 
little explanation. The two side frames are connected by end 
transverse stays and by the two angle-iron stays which form 
the guides for the sliding ‘block. The wheels are 2 ft. 8 in. in 
diameter, and are 5 ft. 8 in. apart from centre to centre. The 
tyres and axles are of steel, and the latter have bearings 5 in. 
in diameter by 9 in. long, so that there is ample bearing sur- 
face. The weight carried by the bogie wheels is about 12 


tons. The spring gear is very neatly arranged, the: two axle 


of the block works. 


of the pair of transverse angle-iron stays, | Octo 





boxes on each side being connected by a compensating beam 
formed of two flitches, between which is placed the single 
spring which serves for the two axles. The arrangement will 
be readily understood from the longitudinal section. 

The engines to which the bogies above described belong, 
and of which the first was turned out of the Bow Works a 
few weeks ago, are, as we have stated, four-coupled engines, 
the coupled wheels being 5 ft. 6 in.in diameter. The cylinders 
are 17 in. im diameter, by 24 in. stroke, and the engines com- 
plete, in working order, weigh about 42 tons. For other parti- 
culars concerns them we must refer to our previous notice 
on page 128 of the present volume, and we shall only say here 
that their design is thoroughly good throughout. Our en- 
gravings on page 211 ive boon prepared from tracings, for 
which we are indebted to Mr. Adams. 








RAILWAY WAGONS FOR MEAT TRANSPORT. 


Tux adoption of refrigerator cars for bringing dressed 
beef, pork, mutton, and poultry from the Western States to 
the seaboard cities, promises most important results. Under 
the old system of putting the live animals into the cars and 
transporting them eastward, they almost invariably suffered 
a large decrease of-weight from want of proper feeding and 
watering. Those who have seen cattle trains on a hot day 
will understand something of the torments to which the 
cattle have to submit and the probable effect upon the flesh 
as human food, of their long confinement in these pest 
houses denominated “cattle cars.” Persons of delicate or- 
ganisation have been known to faint from the effects of the 
stench of the passing train, and the effect upon the health 
of the animals must be very [a pry rendering them unfit 
for human food. By the adoption of the refrigerating car 
all this can be c ed for the better. The cattle are 
slaughtered and when in their best condition, and 
the meat there directly into the car, and thus trans- 
ported to the points of consumption. ese cars are of the 
eight-wheel freight pattern, built of two thicknesses of three- 
quarter inch pine plank, three inches apart. In the interven- 
ing space, three-inch slabs of cork are inserted, cork being 
considered the best non-conductor of heat. On the top of 
the car is a flutter wheel of zinc, working horizontally by 
the current of air created during the motion of the train. 
On the same spindle with this wheel isa revolving fan, which 
throws the air, through flues, the entire length of the car to 
the ice-chambers at each end. It is here cooled and con- 
densed, and falls through other flues to the floor, passing 
under the hanging meat, and enveloping it as it rises to the 
ceiling. The temperature maintained is forty-two degrees. 

These cars can carry from 20,000 lb. to 26,000Ib. each, 
and the meats invariably come forward in excellent condition. 
The benefits of this system in brief are: a saving in weight 
to the owners of the Cattle, the abolishment of slaughter- 
houses in or near cities, the retention of the refuse matter to 
be returned to the soil through the compost heaps where the 
cattle were raised—a most important matter—and the im- 
proved character of the meat brought to market. If there 
were no question but that of the greater humanity of this 
method of treatment of cattle, it ought to be decisive in 
favour of this system, but there are other questions all in fa- 
vour of it. For sanitary reasons the system should be adopted ; 
first, that it enables cities to get md of slaughter-houses. those 
great pests of every inhabited neighbourhood. Seeond, that 
the meat is preserved in a more healthy and’ fit state for 
human food. The return of the refuse matter of slaughtered 
cattle to the soil, thus enriching it with those elements which 
enter into the wing of cattle, is a matter which the more 
intelligent agriculturists and cattle breeders will properly 
estimate, and one which we hope they will give due emphasis 
in the discussion of this question in the agricultural journals. 
—American Railway Times. 








AMERICAN NOTES. 

A wew method of applying steam to the propulsion of 
canal boats has been tested on the Erie Canal. e driving 
wheel is placed in the middle of the boat and rolls on the 
bottom of the canal, being so arranged as to rise and fall 
with the irregularities of the bottom. The wheel is 1 ft. thick 
and 8 ft. in diameter ; the periphery is furnished with spikes 
or spurs, which prevent the wheel from slipping. The 
speed thus obtained is from two to two an alt miles per 
hour. The extra cost of the boat so furni was $2500, 
but it is believed boats can be built at less expense. 

It is expected that the new Nia alls suspension 
bridge will be opened to the public on or before the 15th of 

be 


r. 
The Keystone Bridge Company, of Pittsburgh, built a 
Howe truss bridge more than 8U0 ft. long within eighteen 
days for the Pennsylvania Railway lately. 

The iron railway bridge now in course of construction 
between Louisville, Ky., and Jeffersonville, Ind., will be just 
one mile in length. It will have 24 ae) two of these will 
be 370 ft. each, and six 246.5 ft. each. Excepting on the longest 

the rails will be-placed on the tops of the grinders, 
ese being of the class known as the Fink truss. The 
estimated cost of this bridge, which is to completed by 
September 1, 1869, is $1,600,000. The chief engineer of the 
work is.Mr. Albert Fink, and the assistant engineer, Mr. 
F. W. Vaughan. 
idge building was one of the arts brought to the greatest 
state of perfection during the rebellion. General McCallum 
states that the Rappahannock river bridge, 625 ft. long and 
365 ft. high, was rebuilt in nineteen working hours ; Potomac 
creek bridge, 414 ft. long, and 82 ft. high, in forty working 
hours; Chatt: bridge, 780 ft. long and 92 ft. high, in 
four and a half days; that between Tunnel-hill and Resaca, 
25 miles of permanent way and 230 ft. of bridges were con- 
structed in seven and a half days, and: near Big Shanty 
he miles of permanent way, and 465 ft. of bridges in thirteen 
ays. ' 








On the night of the 24th July a bridge of 80 ft. on 
the Lehigh Valley Railroad was swept away by the freshet. 
By ten o'clock on the evening of the 26th a new bridge, with 
130 ft. span, including the trestle work, was built and the 
trains running over it. While the bridge was building the 
passengers crossed the river on a pontoon bridge. 

The Pennsylvania Railroad Company has already rebuilt 
the great bridge over the Susquehanna at Harrisburg. This 
bridge is 3680 ft. long, and has 23 timber spans of” 150 ft. 
each. Although travel was uninterrupted, as other avenues 
for crossing the river were temporarily used, in 12 days from 
the time five spans of the old structure were destroyed this 
damage was thoroughly repaired. ‘This celerity is due to the 
watchful forethought which provides for every emergency, 
and the energy with which all works essential to the accom- 
modation of the public on this road are prosecuted. 

It is proposed to construct a ship canal from Oswego to 
Albany by enlarging the Erie Canal from Albany to Oneida 
Lake, thence along the head of the lake and down the 
Oswego river. The lockage is 230 ft. With this canal vessels 
loaded with a could sail from Chicago to Liverpool by 
way of New York, avoiding the difficult navigation of the St. 
Lawrence river. 

The following is the report of a commission sent out by 
English capitalists to test the value of peat, as a fuel for the 
purposes of running the Grand Trunk Railway in Canada : 


Number of miles run by train... 683 
Aggregate distance run by all the cars 15,267 
Average number of cars per train ... 22.4 
Peat consumed, in pounds ... 48,475 
Wood, in pounds, for same work . «+ 105,187 
Number of miles run per ton of peat 31.6 
Number of miles run per cord maple wood 27.6 


Experiment in favour of peat 14 per cent. 


During the great fire at Oil City, the enterprising operator 
of the Western Union Telegraph Line was early , Bsr out 
of his quarters, but in less than ten minutes he had an in- 
strument mounted on a barrel, connection made with what 
wires were left, and was sending to all parts of the country 
tidings of the great fire then raging all around him. 

Henry Keep, President of the Chicago and North-Western 
Railway, and the owner of more railroad shares and the con- 
troller of more miles of road than any other man in America, 
if not in the world (?), has bought a whole block of ground 
on Fifth-avenue, New York, between Fifty-first and Fifty- 
second-streets, and 200 ft. deep, as the site of a great public 
art gallery. Mr. Keep will expend $1,500,000 on this project. 


A DEFECTIVE STEEL RAIL. 


In EneinerrinG of May 22nd last (vol. v., p. 510), we 
published a letter from an American —as concern- 
ing a broken steel rail, made at the Atlas Works, Sheffield. 
The “John Brown” rails have stood all wearing tests with 
almost invariable good results in this country, and the failure 
of this one, which was condemned to the scrap heap, 
attracted a good degree of attention. We learn from the 
Philadelphia Railroad Register, that the rail has since been 
subjected to an elaborate chemical analysis by Mr. J. B. 
Britton, of the Ironmasters’ Laboratory of Philadelphia, 
with the following results : 

Analysis completed June 30th, 1868, of a sample of Besse- 
mer steel rail received from Scranton, Pa. 





Pure metallic iron aon as 98.100 
Oxygen with the iron . .760 
Manganese ove ave 353 
Combined carbon .290 
Silicium ... ads wo 015 
Silicious slaggy matter... 330 
ise sve « O13 

Sulphur ... sie ne ii trace 
Undetermined matter and loss 139 
100.000 


The large amount of the oxygen found with the iron 
would indicate that the metal had been “ burnt”—i.c., that 
the blowing process had been continued after the carbon had 
been consumed. 

Bessemer steel to be good should not contain any silicious 
slngey matter, or more than a trace of silicium. 

either the manganese nor phosphorus can be regarded as 
in unusual excess. 

The combined carbon is certainly notin sufficient quantity 
to cause by itself brittleness, or, perhaps, to give the most 
desirable amount of rigidity. ; 

The sample operated upon was about 1 oz. of bright 
borings. ; 

From these results it is supposed that the metal was either 
accidentally burnt in the converter or the rail was an odd one, 
or one of an odd lot made from ends cut off other rails, and 
in the subsequent manufacture carelessly reheated too long 
or at too high a temperature, and in contact with some slag 
or cinder. The efforts made to give a great amount of pub- 
licity to the.failure of one of the “ John Brown” rails must 
certainly be regarded as a strong testimonial to the usual 
good character of the whole of this make of rails. Railway 
men understand the great value of uniformity in the manu- 
facture of railway material, and they understand likewise 
that though one rail out of some thousands, for some unex- 
plained reason, may fail, yet this slight failure will not dis- 
turb their faith in the general strength and good wearing 

ualities of rails that have been so fully proved. This slight 
failure, however, may be re; ed as a hint to manufacturers 
that they cannot afford to let even one weak rail be: put into 
a large lot of good ones, as time will unerringly point out 
the defective member, and it teaches railway managers that 
no rail should be put into the track without competent in- 
spection and examination by an expert. 
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LIFTING GEAR 


THE CROYDON GASWORKS. 
(Continued from page 1886.) 

Or the six purifiers erected at the new works, the four 
smaller ones were removed from the old factory, and rebuilt 
at Waddon ; the other two were designed by Mr. Christie, © 
but were incorporated into Mr. Horatio Brothers’s plans. 
The illustration on page 214 shows the arrangement of all 
the working plant, with the exception of the retorts, and the 
- mageoe of mains and stop-valves is fully laid out. A, A, are 
the condensers, showing the inner and outer tubes in section, 
with their transverse and longitudinal connexions, and the 
waste pipe, for carrying tar deposits into a tank, besides 
the condensers. B, B, are the two scrubbers, a section of 
one of which was given last week, and C is the exhauster. 

The purifiers are represented by D, D, and E, is the 
sectional plan of the water tower. F is the central valve for 
the four small purifiers, and the meter house is shown by the 
letter H. 

The new purifiers are 18 ft. square, and 5 ft. deep, the 
bottom and sides are formed of cast-iron plates ths of an 
inch thick, and a cup 18 in. deep and 8 in. wide is cast on the 
side plates to form the seal for the lids ; the inside joint of the 
cup Is made with wrought-iron plates 6 in. wide and } in. thick, 
fastened to the sidesof the purifier with tapped bolts, the heads 
of which are sunk level with the inside of the purifier, while the 
bolts are made flush with the joint plate on the inside of cup. 
The bottom of the purifier is made in 25 plates, with an inlet 
opening in the centre plate. The joints are made with 
flanges fastened together with £in. bolts, communicating with a 
16 in. diameter main. The inlet pipe in the centre of the bottom 
of the purifier is 16in. in diameter, and is formed with a 
T piece at the end, covered with a hood of wrought iron 3 ft. 
diameter and } in. thick. On the inside, the side plates are 
provided with five tiers of sieve rests 2in. wide, ee 1 ft. 
apart, and at intervals, shoes are bolted to the sides to oer 
the T iron bearers supporting the timber sieves, of which 
there are three tiers for carrying the lime which is used in 
these purifiers. The sieves are made throughout with jin. 
spaces, and # in. bars, and extend over the entire area of the 
purifier. ; 

The wrought-iron covers are 18 ft. 8 in. square, and of suf- 
ficient depth to allow the lid to rest all round on the bottom 
of the cup ; there is a rise of 1 ft. from the edge to the centre 
plate, which is 3 ft. square; the rest of the plates are cut to 
shape and rivetted to the omg | with 3 in. rivets; the 
plates are of No: 12 Birmingham Wire Gauge. The framing 
of the lid jg made with an angle-iron curb 3 in. by 3 in. by 
} in., and T iron rafters. The vertical corners of the dip are 
made with angle-irons, and the dip itself is stiffened round 
the bottom with a half round iron 2 in. by 2 in. 

To secure the cover in its place, a wrought-iron fastening 
is provided with a hinged jaw, which fastening falls into 
jaws cast on the side plate of the purifier, with a 1 in. dia- 
meter pin.. The joints in the lids are made with tape 1 in. 
wide, well soaked in red lead. ’ 

The lifting apparatus for raising the covers of the purifiers 
consists of an overhead travelling crane, running upon lattice 
girders, the general arrangement and details of which are 

above Fig. 5). There are eight wrought-iron girders 

used for this purpose, four of which are 42 ft. 6 in. long, and 
a A rial aon ie ee ae The 

WATER TOWER. top and bottom flanges are of boiler plate 9 in. wide and § of 
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an inch thick, on each of which a double angle-iron is rivetted 
with 4 in. rivets, pitched 4in. apart. The web of the girders 
is com dof bars 3}in. wide, and 2 in. thick, rivetted to 
the top and bottom flanges between the angle-irons, and also 
secured at every point of crossing of the bars themselves. At 
the ends the girders are finished with boiler plate and 
double angle-irons of the same section as the flanges. On 
the top of each girder is fixed a wrought-iron rail 3} in. wide, 
with 1} in. flange, by which it is secured to the flange with 
countersunk screws. The girders take their bearing upon 
four cast-iron columns, and upon the side walls of the building. 

The lifting cranes running upon the rails are shown in 
the drawing, page 215, where it will be seen that the sides 
are composed of two wrought-iron plates 4 in. thick, on which 
is rivetted at top and bottom a beading of half round iron to 
stiffen them, ‘These wrought-iron sides are bolted to the 
cast-iron frames carrying the wheels, with five }in. round- 
headed bolts. The bottom flange of the crane is formed of 
wrought iron, rivetted to two angle irons also fastened to the 
sides, which, as well as the bottom, are stiffened with streng- 
thening plates, as shown in the drawing. 

The tour wheels ing the crane are 18 in. in diameter, 
and run on l}in. spindles. The lifting gear is shown in the 
drawing, and consists of three female screws to each crane, 
which receive the 2in. square-headed screws for raising the 
lids, and these are provided with a shackle and wheel for 
making the connexion, and raising the cover. 

The four small purifiers are provided with wooden grated 
trays like the larger ones just described, on which is placed 
oxide of iron, the purifying material employed for Silat. 
ising the gas. It is spread in layers of about 9 in. thiek on 
each sieve, and the gas is passed in succession through three 
of the four small purifiers before it goes in the larger ones 
charged with lime. The length of time which the oxide will 
last before it becomes converted into a sulphuret, depends 
upon the amount of sulphur contained in the gas, and the 
quantity of gas passed through it. The test employed for 
ascertaining when the oxide is sufficiently charged, is by hold- 
ing a paper which has been steeped in acetate of lead ina 
jet of gas which has been passed through the purifier. If there 
be any sulphuretted hydrogen present the paper is blackened, 
the oxide is too impure to cleanse the gas properly, and must 
be renewed. 

Between the four smaller purifiers is placed a valve, com- 
municating with the outlet and inlet main of each chamber, 
as well as with the pipe bringing the gas from the scrubbers, 
(as shown in the general plan, page 214). ‘The construction 
of the valve is such that, by turning the upper part of 
it by means of a pinion, working into the gearing cast 
on the outside, the gas is led from the scrubbers into 
No. 1 purifier, from the outlet of No. 1 to the central inlet of 
No. 2, from that oatlet to the inlet of No. 3, thence into the 
larger lime-charged chambers, from which the gas is conveyed 
through the meter into the holder. We shall publish en- 
gravings of this valve next week. 

One of the principal novel features in the new Croydon 
Gasworks, is the construction of a floor over the purifiers, on 
which the revivifying of the oxide takes place. This floor 
consists of cast-iron plates supported on four main and thirty- 
four cross connecting girders, carried on columns; of the 
150 plates composing the floor, six are provided with open- 
ings 2 ft. square, for raising the spent oxide and lowering it 
when restored. In addition to the advantage of saving the 
space which would be otherwise required for spreading out 
the purifying material, the desulphurising is carried on with 
far greater rapidity, and a complete circulation of air is in- 
sured on every side. It is found that there is practically no 
oxidisation of the floor plates on which the material is spread. 
Referring to the plan on page 214, it will seen that the gas 
is led from the hydraulic main through a 16 in. pipe into 
the condenser from which it is exhausted, and forced along 
another main into the scrubbers. Besides the tortuous 
passage through the condensers, a second main is laid which 
serves as a bye-pass for the passage of the gas direct-into the 
exhauster, in case the condensers have to be repaired or 
cleansed. A series of valves determines the course the gas 
is required to take. Besides the supply pipe of the exhauster, 
a second one is laid at some distance from it, through which 
the gas can find its way into the scrubbers for a time, in 
ease of any accident to the exhauster, and between the 
regular supply main and the bye-pass is placed a smaller 
pipe, to which is fitted a throttle-valve, connected with a 
small gasholder, which acts as a governor to the exhauster ; 
if the latter be working at too high a velocity, the gas is ex- 
hausted from the holder, which falling, opens the throttle- 
valve, and admits the gas which has just passed through the ex- 
hauster, back again into the main, from which it had been 
taken. By this means the quantity passed through is regulated, 
and in a manner much simpler and more effective than can 
be accomplished by any governor worked off the engine. 
Passing up the main into the scrubber, it will be seen that 
the set of valves placed at the different branches enable the 
workmen in charge to use one or both scrubbers, or to open 
a clear communication direct with the purifiers. In the ordi- 
nary course of working, both are employed, and from them 
the gas passes into the centre valve placed between the four 
emailer purifiers, as shown in the plan. Passing from cham- 
ber to chamber, the gas escapes into a main opposite to the 
inlet opening, and passes into a pipe parallel with the large 
purifiers, through each of which it filters and enters the 
meter-house on its way to the holder in the corner of the works. 
The arrangement of these mains, with the bye-passes and 
the various valves, are admirably devised, and, in common 
with all the rest of the work, reflect great credit upon Mr. 
Brothers, the engineer. 

(To be continued.) 





Howarp’s Parent Sarety Borter.—We have several 
times called the attention of our readers to this invention, 
whieh appears to be ually creeping into use. A dozen 
boilers have already fixed at Birmingham, and two 


others are about to be fixed at the Birmingham W aterworks. 





NOTES FROM THE NORTH. 
Gtiaseow, Wednesday. 

Glasgow Pig-Iron Market.—Since this day week the 
advance in the price of pig iron then noticed has gone on 
increasing in a very mark . On that day 63s. 
eash, and 53s. 3d. a month, were the ruling prices. On 
the following day prices advanced 3d. per ton, and a large 
business was transacted. Yesterday the advance had 
reached 53s. 9d. and 53s. 10d. cash, and 54s. to 54s. 14d. 
one month, at which rates there was a large amount of busi- 
ness done. The report to-day igythat the market is rather 
easier with prices slightly relaxing. No.1 Coltness is quoted 
at 59s., and No. 1 pax Her awe. advanced to 58s. fol- 
lowing is the statement of the impofts of Middlesbro’ pig 
iron into Grangemouth : 








Tons. 

For week ending August 31, 1867 ... %. 1,562 
” ” ” 29, 1 see we 1,014 
Decrease ... pan oe ov ons 548 
Total imports till August 29, 1868 ... «- 67,248 
” * P 31, 1867 ... ewe §=29,744 
Total increase for 1868 ... es 37,504 


It may be remarked that the exports of pig iron from all 
Scotch ports last week were larger than during the corre- 
sponding week in 1867; but during the last eight months, 
as et with the corresponding eight months of last 
year, there is a decrease in the shi ts to the extent of 
upwards of 34,000 tons. Messrs. mnal and Company's 
circular for August says: The market has shown slight signs 
of an improved feeling, particularly towards the end of the 
month, the price of g.m.b. warrants at the close having ad- 
vanced to 53s. 73d. cash. The stock in store has increased 
7294 tons, and is as follows: In Connal and Co.’s yards 
227,666 tons, with warrants circulating for 211,200 tons ; and 
in Canal Co.’s yards 16,265 tons, with warrants for 15,200 
tons. 

Callander and Oban Railway.—The ordi half-yearly 
meeting of the shareholders of the Callander and Oban Rail- 
way Company was held in this city yesterday. Much regret 
was expressed that the railway works were making no pro- 
gress, on account, it would seem, of the Caledonian Railway 
Company not fulfilling their part of the contract. The meet- 
ing was adjourned till 6th October, when it is expected by 
the directors that they will be able to announce definitely 
what course is ultimately to be adopted. The negotiations 
now gomg on with the Caledonian Railway Company are 
expected to lead to beneficial results. 

Greenock and Ayrshire Railway Company.—The share- 
holders of this company held their seventh half-yearly meet- 
ing in Greenock, on Thursday last. The chairman announced 
that one of the contractors was expected to have the works 
of his contract finished by the end of the year, and the other 
expected to be finished early in the spring, and there was, 
therefore, a great probability that the railway would be 
almost ready for the regular traflic by the next meeting. 
Considering the enormous passenger traffic at Greenock, and 
the great rapidity with which the trade of the port is increas- 
ing, the sooner the works of this new railway can be brought 
into requisition the better, as the Greenock branch of the 
Caledonian is very greatly overtaxed. 

fast Kilbride Extension Railway,—This extension branch 
of the Caledonian system was formally opened to the public 


yesterday. It is fully four miles in length from Busby, and 
thus the whole line between Glasgow and East Kilbride is 
about ten miles. It s through a very beautiful portion 


the romantic Calderwood Glen, and 


of the country, ineludi 
"Wiese line for excursionists more 


is likely to become a 


ies of Ironstone.—A valuable seam of iron- 
stone, ranging from 11 to 16 in. in thickness, has just been 
discovered in the lands of Bathville, the property of Messrs. 
John Watson and Sons. On this property the famous Tor- 
banehill mineral occurs, and is largely worked by Messrs. 
Watson for the manufacture of paraffine oil. Competent 
judges pronounce the ore to be of excellent quality ; and, as 
its position has been proved in several ot the estate, there 





is little doubt that it will be found in oe 
It is not unlikely, therefore, that a new impetus will be given 
to the trade the Bathgate district—a district already 


famous for its mineral wealth and chemical manufactures. 
A fine specimen of iron, said to, be in a pure native state, was 
picked up last week on the shores of Loch Ness, about four 
miles from Dores. It contains fully 90 per cent. of the metal. 
It was found detached, and surrounded with small boulders 
of gneiss ; but the circumstance would seem to justify an ex- 
amination of the surrounding rocks, so as to ascertain their 
iron-producing capabilities. 

A New Form ¢ Mariner’s Compass.—On Thursday after- 
noon Mr. Paul Rael fnstrement maker, gave 
an explanation of his compass in the Underwriter’s Room, 
Royal Exchange. A large number of persons interested were 
present, and important questions were put to Mr. yee 
as to its working and indications, which were sati ly 
answered. Many present, more particularly those, ac- 
quainted with the science of magnetism, fully approved 
of the arrangement and construction of the compass, and 
believed that it would prove a most useful instrument 
for indicating the true 
ship inde t of obs 
by the new compass the adjustment of ships 

y magnets is not es 

- necessary. 

this Trust yesterday a very i 
cussion on account of a fire 
of + a Bank ey in the ng. 
with a of 250 
for a Greenoek mecinos firm, 
Tail of the Bank 
car, From some cause or other she had 


rse of an iron or wooden 
It would appear that 
compasses 








was totally 6000/, for 


destroyed, the amount of damage 
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shipment of . these tities 
tienen ot ane eens 
considered. These vessels ‘ride at 
two of the port of Greenock, and 
pochehle Gate Wenge Fas sen 
he Provost is to bring 

Pilot Board. At the same meeting 
unanimously agreed to:—“ That a committee 
uam primum to prepare plans for a new i 
ta Park ; also an estimate of the cost 


gineers ing the remuneration is to have 
the approval of the Trust before being acted upon.” 

Arrival of the China Clipper, Ariel—A was re- 
ceived in Greenock eer stating that this famous Clyde- 
built China clip; passed Falmouth at noon on Monday. 
The Ariel was the first to leave Foo-Choo-Foo, on the 27th 
May, the Taeping and Sir Lancelot leaving on the following 
day. All three Anjer on the 22nd June. A tele- 
gram received says passed Deal at nine o’clock 


'y 
this morning. 

Smoke Nuisance in Edi h.—The Streets’ and Build- 
ings’ Committee of the Edinburgh Town Council have had so 
many complaints before thém ly regarding the smoke 
nuisance, that they have been prea 3) to cute a num- 
ber of the offenders. No fewer than ten offenders, includin, 
brewers and others, were in the court last week. The Lo 
Provost (Mr. William Chambers, of W. and R. Chambers, 
publishers) mentioned, when the subject was before the Town 
Council last week, that he had himself been interested in 
appliances for:the consumption of smoke, and that he had 


seen one in operation in a manufactory for many years, and 
the expense incurred for it had been paidover over again 
in the saving of coal. Amongst the Edinburgh offenders the 
North British Railway Company is said to be the greatest 


sinner. 

Sewage Irrigation at Aberdeen.—The Police Commissioners 
of Aberdeen have no reason to feel satisfied with the sanitary 
condition of the city that is placed under their watchful care. 
They are well aware of the high rate of mortality which pre- 
vails there, and for some time they have been very diligent in 
their efforts to have the city thoroughly drained. this 
direction they have made considentis pro; , and now 
they are concerned with the best mode of disposing of the 
sewage. A few months ago a special committee was ap- 
pointed to institute inquiries with a view to the utilisation of 


the sewage by irrigation upon the Murear Links near Aber- 
deen. e experiments at the Craigenti ws, Edin- 
fully detailed 


burgh, and at Croydon, Barking, &c., have 
by the Sewage Irrigation Committee in the report which 
they lately presented to the Police Commissioners. From 
that report, even though we were not previously well aware 
of the fact, we are info that it is possible to utilise the 
sewage upon the land with t, and without any danger 
to the health of the people living in the district through 
which the sewage is carried, or near the land which is irri- 
gated by it. The Commissioners have not yet resolved to 
act upon the suggestions contained in the report, but they 
generally seem to have almost made their minds to go 
— the scheme Newry much wie aT Paey talk of 
leasing or purchasing 250 acres of land, spendin, 
15,0000. or 20,0002. fo — ineeri e. other arran 4 
ments as may be required for conveyi sewage to t 
lend so coquand , "As a seeeuinaiae of fhe commis ion the 
following motion was carried after a long discussi 

project : 

“ Approve generally of the report, and express the opinions 
of the hoard that the advantages to the city would very 
great if the sewage could be disposed of in the way indicated ; 
remit anew the whole subject to the io poe committee, with 
instructions to prosecute it still ¥ 
possible, to exhaust it, especially by negotiating with the 


at no distant date. 
Exports ror Aveust—The Board of Trade 





Sovival in noart oll boanchay GF taiiiy, ill the eacop 
revival in ly i , with the exception 
of the iron trade. Com the c 

of last year there has been an increase of 185,839/., or about 
1 per cent., in the U our while 
upon the total of July, 1866, the incréase is cent. There 
has been an increase of 7 cent. in our its of coal, 
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OFFICES OF ENGINEERING, 
37, BEDFORD STREET, STRAND, LONDON, W.C. 


ENGINEERING,* which has lately entered upon its sixth volume, has been from its commencement the leading 
and representative Journal of the Civil and Mechanical Engineering Professions. 


It contains far more original matter than any other journal of its kind, and this supplied by some of the first 
authorities, most eminent engineers, and ablest writers in the kingdom. ENGINEERING has been conducted with an 
unsparing expenditure of capital, as may be judged from its illustrations, which, as wood engravings, have never been 
equalled for number, variety, and excellence of execution. 


The circulation of ENGINEERING is now very far greater than that of any other journal of its class published 
in the kingdom ; greatly exceeding that of the well-known Engineer and the Mechanics’ Magazine combined. It is sent to the 
principal Public Offices, including the Admiralty, War Office, India Office, Board of Trade, Trinity House, Lloyd’s, &c., 
the Dock Yards and Arsenals, as also to the corresponding Public Offices and Establishments of most Foreign Governments ; 
to all the leading Engineers engaged upon Railways, Harbours, Canals, Gas and Water Works, Telegraphs, &c., to Railway 
and Steam Ship Companies, Naval Architects and Shipbutlders, Ironmasters, Engine Makers, Contractors, Metal and 
Machine Brokers, and Commission Agents, and to many of the largest Manufacturers of nearly all kinds of goods, to 
Brewers, Distillers, and even to many large Farmers, in the kingdom, and to a very large number abroad. 


The attention paid to the various engineering works of India has obtained for this journal a very large circulation 
there, both among Public Officers and Civil Engineers. 


The circulation of ENGINEERING upon the Continent is also large, the Editor having a very extensive 
personal acquaintance, involving a large private correspondence there. A great number of the articles which appear in 
the columns of ENGINEERING are translated into nearly all the leading technical journals of France, Holland, 
Austria, and Germany, while the paper is very widely read in Russia. 

In North and South America, and especially in the States, ENGINEERING has a circulation exceeding by at 
least twenty-fold that of any other English mechanical journal. 

As an Advertising medium, whether for the sale of goods used in the engineering and general manufacturing 
trades, for notices of contracts to let, sales by auction, engagements wanted, or assistance required, no other journal of 
its class is so widely and influentially circulated as ENGINEERING, and from none is the direct return from 
Advertising probably so large. This fact is sufficiently shown by the following letter received from one of the largest 
and most successful advertising firms in the kingdom :— 

Birmingham, August 2, 1867, 
“ We are happy to inform you that we have just received an order from the Costa Rica Government for goods to the vaiue of £——, and in their order 
their agent expressly refers to our advertisement in ENGINEERING. We may also state that the India Office, last year, gave us orders to the value of £——, and their 


Inspecting Engineer, an officer of the Royal Engineers, expressly told us our advertisement in ENGINEERING first brought their attention to us. We might mention 
many instances, and we may state, as a fact, that we have traced more orders to our advertisement in ENGINEERING than to all eos Tee together. 
“TANG THERS. " 


The rates for Advertisements in ENGINEERING are as follows :— 
For tHe Finst Four Links .........20. oeee 8s. 
Eacu AppitionaL Link ..... 6.6: 6, ee ects ees! the 
Permanent Advertisements, or those for a lengthened period, contracted for at special rates. 








“ The same views which we have propounded are maintained with great force and knowledge in the scientific paper, entitled ENGINEERING, which has earned 
the position of the first engineering publication of the day.”— Jilustrated London News, January 5th, 1867. 


“ Le journal spécial que publie 4 Londres M. Zerah Colburn sous le titre ENGINEERING, qui embrasse toutes les branches de l'art de |l’ingénieur, a pris 
rapidement la premitre place parmi les publications technologiques de l’Angleterre.”—Les Annales du Génie Civil, Dec., 1866. 


“ The first number of Vol. III. of ENGINEERING has reached us. This journal has already taken @ position above all the mechanical journals of Europe. Its 
articles are always thoroughly practical, and the range of subjects treated of is very extensive.”— American Artisan. 


“Mr. Zeman Corzury’s journal, ENGINEERING, commenced its Third Volume, January 1, 1867, with ample evidence of that prosperity which its able 
management richly deserves. Almost every subject interesting to Engineers and Manufacturers, and some outside of that, are treated of in its columns, and every 
paper is profusely illustrated, Mr. Colburn’s peculiar talent and great industry have an ample field in his journal, and he cultivates it with diligence and tact.”—American 
Railway Times. 


“ ENGINEERING, an illustrated weekly journal conducted by Zerah Colburn. M. Colburn, qui était l'année dernitre président de la Société des ingénieurs de 
Londres, a été pendant plusieurs années directeur de I'Engineer. C'est @Vimpulsion qu'il avait su donner a l'£ngineer qu’est ee aa le succ?s que cette 
publication _ obtenu. Aujourd’hui, M. Colburn asu placer ENGINEERING au premier rang des publications technologiques de l'Angleterre.”—Les Annales du Génie 
Civil, March, 1867. 


“ ENGINEERING is undoubtedly the best scientific journal in the world. It is profusely illustrated, and ably and carefully edited.” Pittsburgh (U.8.) Mining 
and Manufacturers’ Journal. 


“We this morning from ENGINEERING two articles on Narrow Ga Railways, and the discussions which have taken place in Canada upon the 
subject. GINEERING is the most widely circulated and the most influential amaly ablished in England in the interest of that profession, the editor being a man 
of great ability, whose opinions carry great weight.” — Hamilton (Canada) Spectator, April 13th, 1868. 


“ There is not perhaps in England another district which would give scope for such a series of articles—fresh, varied, and full of import; and we are certain 
many & one in years to come will turn to this number of ENGINEERING. cumming up with singular lucid and impressive effect our industrial progress, as a 
record and memorial of one great stage in the history of Cleveland.” —Middlesboro’ Times, Dec. 7, 1866. 





‘“ ENGINEERING, the talented news| of the fraternity, is just crowded with what we may call Cleveland matter. No better descriptions 
of the Cleveland modus operandi in iron have yet appeared eny of our public journal They must have the effect of making the district much better known 
than it is at present amongst the class of one wishes to see attracted to it. —Middlesboro’ News, Dec. 7, 1866, 





* Correspondents are earnestly requested not to address Engineering aa Tus Engineering, as its title is thereby confused with that of another journal. 
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Forrester and Co., Messrs. G., Vauxhall Poandry, 
Forster, G. B., Raq., Backworth Save tee ae ry 
Fothergill, B., Esq., 27, Cornhill, £.0. 
Fowler and Co., 5 road J., Steam Plough Works, Leeds 
Fowler, John, Esq. -» 2, Queen's gg mee hep ar caneg aw. 
Fox, Francis, E-q., Engineer's Uffice, B. Railway, Bristol 
Fox and Co., Messrs. 8., Svockbridge Works, fhm Sheffield 
Frampton Hematite Mining Co., The, Frampton, Cotterell, brist»l 
Franklin Institute, The, Philadelphia, U.S.A. 
Fraser and Sons, Messrs., 10, oe ma Road, E. 
Fraser, G., Esq., Bromley by Bow. 
aes John L., Esq, Eugineer's Dihice, Great Western Railway, 
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or 
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 Traceion, Ferro Carril 
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Street, Chelsea, 8.W. 
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quare, W estminster, 8.W 
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Gers, France 
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Frykholm, J., tee,  Skeppabolmew. Stockholm 
Berk Horsey, Son, and C , Messra, 1 11, Bil.iter Square, E.C. 
Fuller, Thomas, Esq., Richmond Bia, Bath 


Galloway and Horsley, Messrs., 2, St. Ann's Square, Manchester 
Galloway, R., Esq., Hatcham Grove House, Seo) ‘s Rd., New Cross 
Galloway, R. H., Esq., 27, Hyde Park Square. 

Garnett, George, Esq., Gas Works, Ryde, Isle a wi 

Garrett and Sons, Messrs. Richard, Leiston Work ‘folk 
Gauntlett, Dean, Esq., 18, Great George Street, Westninster, S.W. 
Gavrien, Monsieur F ‘aul je, Ingénieur, & Lilie (Nord), | France 
Gielgud, H., Esq., 3, George Yard, Lombard Street, E. 

Gilbert, ‘Bush, ana Uo., Messrs., Troy, New York, U.S. og 

Giles, F., Esq.. 12, Abbey Piace, St. Joho's Wood, N.W. 

Gill, Bamuel, Esq.. Louisville, Kentucky, USA 


Gill, W., Esq , Contractor “s Uffice, W itbnall, nr. Chorley, Lancashire 
Gillott, Jose; Nag Victoria Worka, Birmin, 
Gladstone, T. M., Esq., York Chambers, Adelphi, W.C. 


Glasgow Athenzum, The, Glasgow 

Goldeaberg, Mousieur A., Zornboff, prés Saverne, Bas Rhin,France 
Gooch, Sir Danie, Burt., Fulthorpe House. Warwick Road, W. 
Gooding, W., Esq.. 97, Queen's Road, Vaiston, N.E. 

Gore, 8. G., Esq., Royal Military Academy, Woolwich 

Gouin, Monsieur Ernest, 110, Avenue Clichy, Paris 
Gould, Senor E. P. Caldera, Chiti, South America 

Gourlay, Henry, Esq., Dundee Foundry, Dundee 

Grace, Captain, 64th Light Infantry, North Camp, Aldershot 
Graatham, fan, Esq., 17, King's Arms Yard, Moorgate Street, E.c. 
Gray, Goon , Offies Central re Railroad of Califor- 

54, OWiniam Street, New York, U. 
Gray, we Me F., Eaq., Board of Trade, _™ Ship Surveyor's 
‘Office, Cusiom House, Dublin 

Great Seal Patent Uffice, Southamptgn Buildings, W.C. 
a ., Broach, Bombay, La 
, 119, Chancery Lane, W.C. 

tage“ Salisbury Bireet, Blandford 

ogineer’s Office, New Dock Works, Leith 

Greenwood, ie Exq., 32, Castle Street. Liverpool 

Gregory, Thomas C., Eaq., F.G.8., 149, West George St., Glasgow 
Griffin, G. F.. Esq., Griffia's Permanent Way Company, 19, Great 

ae Street, "Westminster, 8. 
Grinnell, F., Esq., ‘Railway Uffice, Meadville, Pennsylvania, U.S.A. 
Guest and Chrimes, Messrs., Rotherham i 
Gy aud Co., Messrs., Naples, Italy 
Gurden, C. F., Esq., 43, Canning Street , Birkenbead 
Guthrie, Stair, Esq., Messrs. Ruston, Proctor, and Co., Locomotive 
Works, Lincola 

Gwynne and Co., Mesa:s., Essex Wharves, Strand, W.C. 








Hackworth, John W., Esq , Deas 
Hall, Kussell, and Co,. Mesera., Ab _ 
i, Willi: Es jlevue, ne, 
Hel oS. Eon’, 412, Clay Street, San Francisco, California 
, 24, Broaaway, New York, U.S.A. 
Hamilton, Wood, mm § Co., Messrs., Liver Foundry, Ordsal Lane, 
sa tot & Nephew, Messrs.,3, Abehyrch Lane, Lombard St.,B.C 
Ham & essrs., arc! sE.C. 
Haniel and Huyssen, Herrn Jacobi, Guteholtwungshitte, bei 
Rubrort (Rhein), Prussia 


Hallidie, J. 8., 
Hamilton, W. G., 




















This list, therefore, although affording a good i 
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Hare, W.C., Esq., Osborne Villas, Tavistock 
Harland and Wolff, Messrs., Iron Shipbuilding and Engineering 


Belfast’ 

-, Eeq., Messrs., Fairbairn and Co., Manchester 
‘aco, Esq., 18, Pratt Street, Church Street, Lambeth 
arg John T., Esq., 3. Park Place Villas, Maida Hili, W_— 
Hart, J. W., Esq,, care of Messrs. Kurby & Co., Yokohawa, Japan 
Hartmann, K., Kaq., Chemnitz, Saxony 
Harvey, J., Esq., Park House, Wivenhoe 
Hassard, Rich., -» 1. Westminster U +s Victoria 8t., 8.W. 
Hastie and Co., Mesars. John, Greenock, N. 

Hawkshaw, Joha, Esq., 33, Great George st., Westminster, SW. 

Hawthorn, Messrs. R. and Ww. , Newcastie-on— 

Hayter, Harrison, Esq., 33, Great veg 1 8t., Westminster, 5.W. 

Head, J., Ww 9, Gracechurch Street, E.C. 

Hemans,. G. Esq., 1, Westminster Chambers, Victoria 8t., 8.W. 

Hendry Brothers, Mossrs., 8, Dixou Street, Glasgow 

Hendry, W. T., Wilson Strect, Fiasbury, E.C. 

Heshuyren, Ww. v., , Lausanne, Switzeriand 

Hewitt, E. E., Esq., oodbank, Sheffield 

Hewitt, J., Esq., ee Sheffield 

Hewlett, Alfred, Esq., The Grange, near Chorley, Lancashire 

Hibbert and Stiertin, "Messrs., 6, St. Mary's Street, Manchester 

Hicks, Hargrave, and ~~ Messrs , Soho Ironworks, Bolton 

Hiae, Thomas C., Esq., 168, The Grove, Camberwell, Ss. 

Hill, J., Esq., Timber fMerchane, Coatbridge, N.B. 

Hiiton, C.. , Esq. Chier Engineer, New York Contral Railway, 
Aloany, New York, U 

Hind  eecend Bank Works, Warrington 

Hoadley, J.C., Esq.. New Bedford, Massachusetts, U.S.A. 

Hedg<on, H., aoa + Mcsers. Saxby and Farmer, Cante: bury Road, 


Holland, C. iM, wre Tan-y-Bwich, via Carnarvon, North Wales 
Holman, , Eaq., ce Pountney Lane, E. 

Holmes. Seine! ag 7, Be 7, oa Row, Sheffield 

Holmes, W. C., se 5 

Hooper ‘and Cull, \esers., int Ml Street, Mension House, B.C. 
Hopkins, J. Satchell, Esq., Jesmond Grove, Eg baston, Birmingham 
Horn and Co., Messrs. James, 14, High Street, Whitechapel. E. 
re 8., Esq., Madras Irrigation and Canal Company, Madras, 


Horsey, William, Jun., Esq., Whitehill Point, Percy Main, 
Newcastle-on-Tyne 

Horton, Messrs. J, and W., Smethwick, Birmingham 

Horton, T. B., Eaq., 114, 8t., George's Road, Giasgow 

Hoskold, H. U., Esq., Cinderford, Newnham 

Houghton, Frank E, "Esq. Southern Outfall Works, Crossness, 8. E. 

Howard, Eliot, Esq., 84, Whitecross Street, St. Lukes, E.U. 

Ho ward, Messrs. J. and F., Bedford 

Howard, Thomas, Esq., Bristol Docks, Bris 


| Howell or Messrs. J. B., Millsands Seeat Works, Bridge St., 


Hubback, C. A., Esq., Messrs. Laird Brothers, Birkenhead Iron- 
we Birkenhead 
Hudson, Wiiliam *., Esq., Peterson, New Jersey, U.S.A. 
Hulse, William W., Let 88, King Street, Manchester 
Humber, g., 20, Street, Westminster, 8.W 
Hunter and “English, Fa Bow, Middlesex, E. 
Hurry, H. C., Esq., Great Western Railway, Hereford 
Harst, J. T. <a e: War Office, 109, Victoria St., Westminster, 8.W. 
. B., BR. E., The Barracks, Brompton, Chatham 
, Skerne lronworks, Darlingion 
% Welsh Granite Co., Limited, Trevor, Carnarvon 
Sento, ‘i, ne M ning Uffices, Swansea 
Hywe, Major, R. 8, Kensington Garden Terrace, Hyde Park, W. 


Inglis, John, Esq., Messrs. A. and J. Inglis, Engineers and Iron 
Bite Dehtens, Ox Gtasgow 

Inglis, Bridge Street, Manchest-r 

Inglis, W.. * Eat b» Ca BR, 21, West Maitland Road, Edinburgh 
Institute of Engineers in Scotland, 67, Renfie'd Street, Giasgow 
Institution of Civil Eugineers, 25, Gt. George St., Westminster, 8.W. 
Institution of Mechanical Engineers, 81, Newhall St, Birminghem 
Institution of Naval Ar-hitects, Adel, phi, Ww. 

ea tq B.F., Esq, Chief Engiaver, U.S. Navy, Washington, 


Isard, F. H., Esq., Lion Mansion, Brighton 


Jackson, J. J., Esq., the Vicarage, Filey, Yorkshire 
Jackson, John, Esq., Claycross, Chesterfield 
Jocksen, P. R., Esq., Rolling Mills, Salfors, Manches' 
W., Esq., Chief Marine Engineer, Indus Flodiin, Kotree, 
arpelode India 
Jaffrey, G W.. 
Jahn, ‘Reinhart, 





-» Messrs. T. Richardson —y Sons, Hartlepool 

., 8, Moss Street, Live 

James, Jobn, Ebbw Vale Ironworks, oo Newpo:t, Mon. 

James, ‘Thomas, E , 8, Cil Street, Liverpool 

a 8, Edward, Esq., Ironworks, near Bradford 

Jobso ., Derwent Poundry, Derby 

Jennoen and Nephew, Messrs. Richard, 2, Dale St , Manchester 

aaneence tk Esq., Chester 

Johnson, J. Esq., Gateshead-on-Tyne 

Johnson, 8. Ww. ve Carriage Department, Great 
Eastern Railw ay Company, Straiford, E. 

san Thomas vee mrs nag ode St., Hyde Park, W. 

‘onport™ 


Jones Mix? Messrs., Victoria 


Jones J. Hodgson, aie 67, Victoria Near Westminster, S.W. 
Jones, John, Esq , ——_ Road, Middlesboro' 
Joy, David, Esq., c Engine Works, Middlesboro'-on-Tees 


Kahn, Morad, Koha Bahadoor, Kurrachee, Bomba 

Katzenstein, ai Esq., Engineering Company, Litnited, Box 63, 
Alexandria, Egypt 

Kelk and Aird, Mcssrs., Weat Ferry Road, Millwa!l Docks, E. 

Kendall, Witliam, eae Blyth and Tyne Railway, Percy Main, 


Neweastle-on-T 
a me i Sonn, Meare Fishamble eee Dublin 
end 7 tagh, th ‘s House, Johnstone, by Paisle: 
pean gg , J. B., Lethe 5 i Albert Terrace, Blackrock, Co. Dublin 
nedy. can hen ressington Park, Aigburth, — 
Kae 3 John, Esq., 24, Duke Street, Westminster, 8.W. 
heichum, H. G., Esq., Principal eer, gg &N. 8, Railway, 
Sackvil le, New Remowteh, B. N. Amer 
aang G. R., tor, Macslesield 


King, og ., Eaq., 7, Bt Paul's Charehyard, E.C. 
Kirk, A. C., Esq., Granston Hill Foundry, Glasgow 
Kirk, W., Esq., 8, Essex Street, Manchester 


irk, 

er Davia, Esq., Experimenting Works, the Grove, South- 
wa 

Lp ome H., hey. PP tio Naval College, Portsmouth 

Kirkstall F isa Wind ae Engineers, &c., near Leeds 


ce te Anuapolis Railway, Contractor's 
Knight, = tag Bea, Vernon non House, Farnham = 
Koechlin Messiours ire, ut 5 

; ulhouse, Bhin, France 


Boulevard de l'Observatoire, Brusselis 
Prussia 


Lamson, R. H., Windsor Manufacturin, 
—_ ink g Company, Windsor, 





Lancaster, C. W., hg oom 151, New Bond pan 


Lancaster, J., Esq., Grange, 
a Min "Steel. and — Gomeeny, Limited, Lan 
Latham, Albert, by Town Hall, Croydon 





Latham, Baldwin, .» Towa Hall, Croydon 

Leather, W. H., ., Knost: near Leeds 

Leconte, Monsi I i en Chef au Chemin de F 
de Paris 4L ons, Boulevard Mazas, Pastis 

Ledward, John, . Chester 


Ledward, W. B., Esq. Middlesboro’. 

Lee and Nightingale, Messrs. 16, Castle Street, Liverpool 

Leeds Railway Plant Company, ited, The, New Docks, 

Leigh, Evan, teq., Clarence House, near Victoria Park, Manch 
Es Portland , W. 


Lenox, G. w., 
i essrs. Audrew, Hebburn, Gateshead-on-Tyn 
Le Van, W. Barnett, Esq., Engineer and Ironfounder, Twen' 
fourth and Wood Sireet, Philadelphia 
Levick, Frederick, Esq., Bi 4 — Monmouthshire 
Levick, T., Esq.,7, Rye Hiil Street, Newcastle-on- ly ne 
Levick, Thomas. , Esq, Fitzroy Ironworks, 101, Pit Street, Syd 
New South Wales 
Lewis, Lewis Thomas, Esq., Gadly's Uchrf, Aberd»re 
Le Lievre, or Paul, Eléve & I'Ecole des Mines, 18, B 
Tronchet, 
Light, AL, Rea. 2, Westminster Chambers, Victoria Street, 8. 
Light, C. L., Esaq., 9, Adem Street, Adelphi, W.C 
L'Illustration. Journal Universel, 60, Rue Hichelien, rae 
Lilly, J. P., Esq., C "s Office, Gilli 
pra t, George as Esq., Sidegate Street, Haddington, N. - 





ttle, Thomas R., Esq., Messrs. Stobman and Co., Kangoo 
Livesay, Geo., Esq. , South Mi enGante.. Old Kentha., 8. 
Liewell:n, D., Eaq., Pontypool, 


lonmout! 
Lioyd and Co. ., Messrs., Linthorpe eoeieen, 2 Middlesboro’ 
Lockhart, Tozer, and Co., Messrs., Apsley Buildings, 4, Old Hi 
Street, Liverpool 
wood and Co., Messrs., 7, Stationer’s Hall Court, E.C. 
London Engineeriug and Iron Ship Building Company, ‘Isle 


jar, E. 
Long, nit-9 H. C., Alton Tilimois, U.S.A. 
Longbottom, Abram, Esq., 3, The Terrace, Hammersmith, W. 
Longridge, K. B., Esq., 67, "King Street, Manchester 
Longridge, William 5., Esq., Ambergate, Derbyshire 
Loudon, 8. B., Esq., 10, Hemaus St., Princes Park Rd., Liverpa 
Loustau, Monsieur Gi Chemin de Fer du mer La,Chapelle, P 
eee wv ee aos ge cose Street, Ipswich 
Grove, Moss Side, Manchester 
inn, Capta ia *% W. Z, B.N., Burry Port, near Lianel 
Carmarthenshire 


Lumley, Henry, Captain, 21, Bedford Place, Russell Square, W, 
Lyster, G. F., .» Voeck Yard, Liverpool 











McAlpine, Honourable W. J., Stockbridge, Mass., U.S.A. 
McCish, Andrew K., E4q., Gartsherrie Works, Coatbridge, N.B, 
McClean, John B., Esq., 23, Great George Street, Westmin-ter, 8. 
McConnell, J. E., Esq., 2, Dean's Yare, Westminster, 5. 
McCullum, James, Esq., care of Sor Dn Gmo H. 
Mercaderes, Havana 

McEwen, Lawrence T., Esq., Ormsby Ironworks, Middlesboro 
Macfariane, W., Esq., 231, St. Vincent Street, Glasgow 
McGregor, Jobn, Esq., Rathay, St. Dunedin, New Zealand 

hb, & Co., 39, Tavistock St., Covent Garden, W. 
heat 4, Westminster Chambers Victoria St., 8. 









Ross, 

























Macintyre, J. 
Mackenzie, J 


. 
Mackenzie, J., ta V 
McKenzie, J. 4. eI P — Piace, Swansea 
Mackenzie, John, Ksq., 4, mt Street, Glasgow 
McLasine, Alexander, Rae Street, Belfa: 
McLean, Hector, tsq., Suire Office, Hamiltun, County Dund. 
Vicioria, Australia 
Macnaught, Robertson, &Co., Messrs., 5, Bankside, Southwark, 5. 
Makinson, = i Esq., Carnarvon and anes Railway Offic: 
Carnarv 
Mann, W., oll City Gas Works, Dorset Street, E.C. 
Maan, Walter, Esq. -» Rona Villa, St. Ives, Hunts 
aemore ge, via Didgwall, Scotland 
, Roynl Engineers, Dover 
., 59, Doughty Street, W.C. 
8., "Esq-, South Devon Railway, Engineer's Offi 































































Marten, E. B.. 
Martin and Fenwick, Mesars., 1, Par! 


, Esq., 8, Sutherland 8t., Tredegar Rd.,North Bow, 
Masjon, J. M. 6, Esq., 8, Clifton Gardens Terrace, Maida Hill, 
Mather, Willem, 4 Salford Ironworks, et — 
3, Park Street, Park Lane, W 
ctoria Place, Stapleton Road, Bristol 
Matthews, E. Ds Baas New Quebrada Co., Tucacas 
J., Lines, Kurrachee, India 
Maodalay, i. a =. 43, Cleveland Square, w. 
Maunder, F. H., "Esq, Ludlow 
May, C. H., Esq., 78. Gracechureh Street, E.C. 
Mayer, ‘John, kaq , The Glasgow Athenmum, mga 
Mayer, Monsieur Ernest, 39, Rue d "Amsterdam, 
Meadows, J. , Esq, Poivacamin Colliery The Commou 
Thuries, Sestend 
Meik, Thomas, Ksq., Sunderland 
Menelaus, William. . Dowlais, near Merthyr Tydfil 
Mesmer, Monsieur, ‘“Graffenstaden, n-ar Strasvourg, France 
Mesnil, Baron De, 127, Rue Royale, Bruxeiles, Belgium =~ 
M litan Railway Carriage Co. we near Birmingham 
Michele, M. le, Vic Fezensac, Geis, 
» Hunslet Road, Leeds 
Rd. 



























































Miller, B., Keq., Machinery Warehow 
Milne, Jas., og 5 16, Wi Perego Bt. George’ 
Minchin, F. G. V., Esq., The Aska Cuncern, Madras Pre» dune, 


Madras, 1 
Ministre de la Marine, M. le, Santiago, Chili 
irrlees & Tait, Messrs., 





Mi Scotland Street Engine Works, G 
Mitchell, C., Eaq., The Grange, Surbiton Hill, Kingston-on-Th: 
Mitchell and Co., Messrs. C., 8, Red Lion Court, Fleet Street, E 
Moehring, Monsieur H. G., 6, Rue F rancois L, lere Etage, P 
Moffat, J., Esq., Ardrossan, 
Mook Bridge iron wpe are, Leeds 

aw Queen 5 ay ong Glasgow 
Moore, William, West George tre: t, Glasgow 
Mo:and ere, Monsieur Jules, err 7 Rue Notre Dame des Cham 


Pais 
Morant, Alfred W Eaq., oe. of Health, Norwich 
Morel, E., Esq., Labuan, 
Moreland ana Son, M HMeosra Ie 3, O14 Sire Street, E.C. 

K., Jun., ie -, Beverley House, Quadrant Road, Hig 

bury New Park, 
Morgans, , Brockley Villa, Totterdown, Bristol 
Morin, M. le des Arts et Metiers, Paris 
Morris, W. , Kent Waterworks, 
Morrison, W., Eaq., 19, Palace Gardens Villas, Kensington, 
Moser and 65, High Street, Southwark, 5. ae 
Mountain, C. G ; Esq., 1, Wellesley Place, Edgbaston, Bir 








































































the paper direct from this Office. 
numbers, from the Office ; but thousands of whose individual subscribers to Enarnzerine the Publisher has no means of knowing. 
herefore, although affording a good index to the character of the circulation of ENGINEERING, conveys no idea whatever of its extent. 
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, 151, New ~~ co w. 
ster, y. an ton Grange, R 
— Min Steel’ a -—aneaees ew, Limited, Langley 
Mill, near Notth 
Latham, Albert, " —_* Hall, Croydon 
., Towa Hall, Croydon 


* ~~ Me Inglat near Leeds 
i M., en Chef au Chemin de Fer 


de Paris 4 Lyons, Boulevard Mazas, Paris 

Ledward, John, ea. Chester 

Ledward, W. &., Esq., Middiesboro’. 

Lee and a Nightiogale Messra., 16, Castle Street, Liverpool 

Leeds Railway Plant Company, Limited, The, New Docks, Leeds 

Leigh, te req. Clarence House, near Victoria Park, Manchester 

. W., 34, Portland Place, W. 

inane Pu’ Co., Messrs. Andrew, Hebburn, Gateshead-on-Tyne 

Le Van, W. Barnett, neer end Ironfounder, Twenty 
fourth and Wood Bireet, Philadelphia 

Levick, Frederick, Esq., rt, Monmouthshire 

Leviek, T., Esq.,7, Bye wi Street, Newcasile-on- tyne 

Levick, Thomas, Esq. Fitzroy Ironworks, 101, Pit Street, Sydney, 
New South Wales 

Lewis, Lewis Thomas, Esq., Gadly's Uchrf, Aberdsre 

Le Lievre, Monsieur Paul, Eléve A I'Ecole des Mines, 18, Rue 
Tronchet, Paris 

Light, A. L., Esq., 2, Westminster Chambers, V' ictoria Street, 8.W. 

Light, C. L., Eeq., 9, Adem Street, Adelphi, W.C 

L'Iustration. Journal Universel, 60, Rue Richelien, Paris 

Lilly, J. P., Esq., Contractor's Office, Gillingham, Dorset 

Li-t, ‘George Henry, Esq., Sidegate Street, Ty N. - 

Little, Thomas K., Reg., Messrs. Stobman and Co., 

Livesay, Geo., Esq., —\ old Kent hd, 8.E. 

Liewell:n, D., Esq., Pontypool, thehi: 

Lioyd and Co., Messrs., Linthorpe lronworks, Middlesboro” 

Lockhart, Tozer, and a, Messes., Apsley Buildings, 4, Old Hall 
Sireet, Liver pool 

Lock wood and Co., Mesars., 7, Stationer’s Hall Court, E.C. 

Engineering and Irou Ship Building Company, “Isle of 

Dogs, Poplar, E. 

Long, Caotain H. C., Alton Iilinois, U.S.A. 

Longbottom, Abram, nA , 3, The Terrace, Hammersmith, W. 

Longridge, R. B., Esq., 67, King Street, Manchester 

Longridge, William 5., Esq., Ambergate, Derbyshire 

Loudon, 8. B., Esq., 10, Hemaus St, Princes Park Rd., Liverpool 

Loustan, —_ Chemin de Fer du Nord, La, Chapelle, Paris 








Low, Gecnge, Bee oe: Berners Street, Ipswich 
Lowe, E. ag. Clarence Grove, Moss Side, Manchester 
Lackraft, Capta’ iw z., , Burry Port, near Lianelly 


Carmarthensh 
Lumley, Henry, Capeain, 21, Bedford Place, Russell Square, W.C. 
Lyster, G. F., Esq., Vock Yard, Liverpool 


McAlpine, Honourable W. J., Stockbridge, Mass., U.S.A. 

MeCish, Andrew K., Eaq., Gartaherrie Works, © oatbridge, N.B, 

McClean, John R., Esq., 23, Great George Street, Westminster, 8.W. 

McConnell, J Ez, Esq., 2, Dean's Yare, Westminster, 5.W. 

McCullum, James, Esq., care of Sor Da Gmo H. Ross, 27, 
Mercaderes, Havana 

McEwen, Lawrence T., Esq., Ormsby Romania, Middlesboro’ 

Macfariane, W., Esq., ya, St. Vincent Street, Glasgow 

McGregor, Joba, Esq., Rathay, St. Dunedin, New Zealand 

McHafiie, Forsyth, & Vo., 39, Tavistock St., Covent Garden, W.C. 

Maciotyre, J. 8., Eaq.,4, Westminster Chambers. Victoria 5t., 8.W. 

Mackenzie, J., Esq., C.B., 49, Arundel Square, N. 

Mackenzie, J., Ksq., Vulcan Ironworks, Worcester 

McKenzie, J. «4., 

Mackenzie, John, -» 4, 

McLaine, A'exander, Corporation Street, Belfast 

McLean, Hector, ssq., Shire Office, Hamiltun, County Dundas, 
Victoria, Australia 

Macnaught, Robertson, & Co., Messrs.,5, Bankside. Southwark, 5. E. 

Makiason, A. W., Esq., Carnarvon and Lianveris Railway Offices, 
Carnarvou 

Mann, W., Esq., City Gas Works, Dorset Street, E.C. 

Manon, — Esq. » Rona Villa, St. Ives, Hunt 

Manners, ( Eoq., ra Lodge, via Didgwall, Scotland 

Maguay, ‘eran Roynl Engineers, ry 





March, 59, Doughty Street, W 

Margary, FP. Esq., South Devon . Engineer's Office, 
fess 

Marshall, —, E+*q., Messrs. Vavasseur and Co., Sumuer Street, 


Southwark, SLE. 

— Sons, and Co., Messrs., Britannia Ironworks, Gainsboro 

Marten, E. B., Esq., 13, High Street, ee 

and Fenwick, Mesers., 1, Park Piace, Leeds 

. Henry, Ksq., Hanwell, Middlesex 
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MARINE ENGINES. 

Tae most radical of marine engine reformers can 
hardly have failed to be satisfied with the improve- 
ments of the last few years. It is but ten or twelve 
years since it was a standing joke, upon the steamship 
practice of the time, that it required an iron mine— 
the whole of it, too, and a large one at that—to make 
a marine engine, and a coal mine to work it. We 
had the old flue boilers loaded to but 12 lb. to 15 lb. 
per square inch, and great straggling, lazy side lever 
engines, making from 0 to 15 revolutions per minute. 
The ship seemed made rather to carry tlie engines and 
boilers than the engines and boilers to drive the ship. 
Even in the Persia and Scotia of the Cunard line, the 
engine and boiler room is about 120 ft. long, and the 
coal stowage is considerably more than one-fourth of 
the total displacement of the ship, while the engines, 
boilers, and water are as much more. And each of 
these vessels, with engines hardly working above 3000 
indicated horse power, has eight boilers and forty 
furnaces, or as many as the Hercules—a ship fitted 
with the most powerful engines ever made, engines 
which, with but two cylinders, will work to a power 
greater than that of the Great Eastern’s combined 
paddle and screw engines, numbering eight cylinders, 
and fed by ten double boilers having 112 furnaces. 

When screw propellers first came in, the engines 
were for ever heating, the stern bearings wore out, 
not by sixteenths of an inch, but by whole inches, to 
the danger of sinking the ship; while the vibration of 
the screw itself was enough to send the passengers 
mad, if it did not, indeed? knock up the dead wood, 
and divorce the after body from the rest of the hull. 
The air pumps, too, gave trouble, and it was for a 
long time doubtful if they could ever be driven direct 
from the pistons of quick working engines. The 
screw engines, too, were heavy in design, and more or 
less rambling in structure. Makers could not get the 
practice of land engineers out of their heads, and 
provided a heavy base plate to which the cylinders 
were bolted at one point, and the plummer blocks at 
another, with no direct support between the points of 
opposite strain, viz., the orliite coyers and the shaft 


jo . 
All this, however, did not last long. Messrs. Penn 
and Messrs, Maudslay gave increased st: 


bearing, and — the shaft journals ; the first. 
named’ frm fi yeni cite tairings tn’ the stern 








tube—an improvement upon which the whole success 
of screw engines may be justly said to depend—and 
they also counterweighted the engines themselves, first 
in the valldened Pekan the hardest-worked and 
most successful transport steamship which the Ad- 
miralty has ever ordered on distant service. All this, 
and Grifliths’s patent screw, having the spherical boss 
where the necks of the blades would do no good, and 
having narrow tips instead of the old fan-like water 
hammers, converted the screw engine into a workable 
and trustworthy machine. Messrs. Penn also settled 
the air pump difficulty by introducing india-rubber 
valves, and other makers of course copied them at 
once, so that we now have large Pree cpl ome air 
pumps, making from 50 to even 100 double strokes, 
and from 400 ft. to 600ft. of piston per minute, yet 
working without shock or noise, filling at every stroke, 
and maintaining a vacuum of 26 in. to 27 in., according 
to the temperature of the condensing water and the 
quantity turned on. 

The framing of the screw engine was greatly sim- 
plified, until now nothing can be lighter and stronger 
than the “>” framing of the trunk engine, or the 
hollow standards employed in the “steam hammer 
engine.”- Another important improvement was the 
introduction of the double ported slide, taken in con- 
junction with the means Gnployed for relieving it from 
the pressure of steam on its back. The valves of 
pe e engines had been previously packed so as to 

sen the pressure upon them, but the principle of so- 
called equilibrium valves had never been carried out 
so completely as it has been during the last ten or 
twelve years in screw engines, 

Seven or eight years ago there was a spirited 
revival of the Messaen upon high steam pressure, 
quick piston speed, surface condensation, superheat- 
ing, steam jacketting, and prolonged expansion. The 
writer may add that he contributed his share to this 
discussion, as many a printed page of arguments in 
favour of these means of economy, still on record in 
the journal which he then directed, will show. The 
bases of all these arguments were, however, simply the 
teachings and practice of Watt, Woolf, Jacob Perkins, 
Samuel Hall, Dr. Haycraft, Regnault, Craddock, and 
the locomotive engineers. A few marine engine 
makers tried locomotive pressures at sea and failed ; 
but it is most gratifying to observe how far all the 
other means of economy, once thought to be the idle 
fancies of would-be radical reformers, have been 
successfully adopted by the leading marine engineers : 
we had almost said the most conservative engineers 
in the kingdom. With tubular boilers, long since 
universally substituted for flue boilers, we now wor 
30 lb. steam instead of 10 Ib. to 15 1b.; this steam is 
moderately superheated, and the water of priming 
intercepted by separators. The cylinders are steam 
jacketted all over, covers and all, the steam is 
cut off at from one-third to one-sixth stroke, and 
then condensed in a surface condenser, and the 
piston speed ranges up to 600 ft., and even 620 ft., 

er minute. The result is that half the number of 
Cities and furnaces and half the quantity of coal for- 
merly required for a given indicated power are now 
found to answer, and the engines are, nevertheless, 
durable, not often requiring repairs. ‘Tubular boilers 
are found to give little extra trouble in cleaning, and 
to last as long, say, from five to seven years, as the 
old flue boilers, Superheating, at one time carried too 
far, is now managed so as to nicely dry the steam 
without burning the tallow from the slide-valve faces 
and the inner surfaces of the cylinders. With just 
this degree of heating, and steam jacketting, any degree 
of expansion advantageously maintainable in a Cornish 
engine may be equally carried out in a marine engine, 
nor despite Messrs. Randolph, Elder, and Co’s. suc- 
cessful paddle engine practice, and that, less success- 
ful, of a Thames firm of makers of screw engines, does 
it require compound or high and low pressure engines 
to secure the advantages of sixfold or more expansion. 
In Samuel Hall’s hands, and in those of his licencees, 
the surface condenser gave trouble by furring, and 
the boilers were also found to corrode where it was 
employed. ‘The tubes are now so packed that they 
may be easily drawn and cleaned while the engines are 
at work, and the addition of a little salt water to the 
boilers is found to effectually check corrosion. The 
volume of condensing water, too, is now under com- 
plete control at all times, the water being in mauy 
cases pumped by independent centrifugal pumping 
engines. ‘lhe engines, with all the advantages of light 
reciprocating parts and counterweights, and fitted in 
the best manner, now run at from 50 to 100 revolu- 


box} tions per minute, according to size and the length of 


stroke, and this without heating or jar. 
That locomotive pressures may not yet be success 


k|it should be laid between 


fully adopted at sea cannot now be asserted. So far, 
the trouble has been with the boilers, and it may be 
that surface condensation will yet be carried to such 
a pitch of perfection that 150 1b. steam may be main- 
tamed without the admixture of so much salt water as 
would lead to “ salting” or incrustation, and this, too, 
without any tendency to corrosion. Baker’s wonder- 
ful anti-inerustator, which has done so much for the 
removal of the most obdurate and tenacious scale from 
land boilers, would seem to point to new and electrical 
agencies as still available for the advantage of boilers 
fed, or partly fed, from the sea. 

It is unnecessary to dwell here upon minor improve- 
ments in marine engines, such as the auxiliary starting 
valve gear, Penn’s patent relief valves discharging into 
the separator, steel shafts, wood packing for condenser 
tubes, metallic packing for stuffing-boxes, &c. &c. 
These hardly touch upon the broad question of reform 
so warmly discussed a few years ago, and to the 
general conclusions of which discussion the first con- 
structors of marine engines in the kingdom, represent- 
ing the most raiponalli and possibly the most con- 
servative practice, have so well conformed. 








PROPOSED TELEGRAPHS TO 
AUSTRALIA. 

Few persons besides those immediately interested 
in telegraphic works are aware of the efforts that 
are constantly being made for the extension of tele- 
graphs abroad. The parliamentary papers that are 
from time to time published prove, however, that men of 
great enterprise, and even in many cases men of con- 
siderable genius, are constantly at work gathering in- 
formation and statistics, projecting and estimating 
lines, corresponding with Governments, home, colonial, 
and foreign, and forming companies for the extension 
of telegraphs. 

The correspondence published in the years 1856-59 
and 60, ‘‘relating to the establishment of telegraphic 
comniunications in the Mediterranean and with Yndia,” 
forms three volumes containing 676 pages. This 
correspondence, which relates to the following lines— 
Red Sea, Selencia and Korna, Constantinople and 
Bassora, Ragusa and Alexandria, Malta and Corfu, 
Constantinople and Alexandria, Malta and Sicily, 
Falmouth and Gibraltar—resulted in the construction 
of the Constantinople and Bassora line, the Red Sea 
line from Suez to Kurrachee, the Cagliari, Malta, and 
Corfu lines, and in the commencement of a cable to be 
laid between Falmouth and Gibraltar, but which was 
afterwards altered in its nig mad the intention that 

goon and Singapore. 
Its destination was again changed, however, and it 
was finally laid between Malta and Alexandria. 

There is a good deal to be learnt in this corre- 
spondence and from it; with the aid of subsequent 
publications, might be compiled an interesting history 
of the various submarine telegraphic enterprises in 
the Mediterranean, Red Sea, &c. But it is not our 
intention at present at least to touch on the history 
of what has been executed or attempted with more or 
less success in regard to tle Mediterranean, Red Sea, 
Persian Gulf, and other lines between England and 
India. It is to the continued efforts to extend 
telegraphic communication from India to Australia 
that we wish to call attention. During the last eight 
years a succession of parliamentary papers jiave been 
printed in relation “to the establishment of tele- 
graphic communication between India, Singapore, 
and Australia,” which place on record the persevering 
attempts that have been made to solve the financial 
and other arrangements necessary for the extension 
of telegraphs to Australia. We have statistics 
collected, estimates prepared, plans made, proposals 
in every imaginable form as to both absolute and 
contingent guarantees, proceedings at deputations, and 
prospectuses of compauies, together with a mass of 
correspondence, which shows altogether an amount of 
work well worthy of better success than has hitherto 
been attained. Every thing seems to have been done 
that could be done to induce the home Government 
to help on matters a little by guarantees in some cases 
or by joining the. colonial governments in guarantees 
in others, and by small subsidies and a concession of 
monopoly in others. The policy of the Government 
seems, however, to be on the question of Australian 
telegraphs one of masterly inactivity. 

oremost amongst those who have endeavoured to 
bring about a telegraph to Australia is Mr. Francis 
Gisborne.. In 1860 we find him, on his return from 
Australia, informing the India Board that several of 
the colonies had voted subsidies to the amount of 








23,000/., and that further yn ing being taken to 
complete the amount to 35,000/,, for a submarine 
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line from Java to Sydney. This was not obtained 


without much trouble, for Mr. Gisborne, in another 
letter, states that it was the result of a year’s nego- 
tiation. The Government of Victoria, it appears, find- 
ing the other colonial governments slow in proceed- 
ing, stated that they felt at last bound to act for them- 
selves alone, and asked the Home Government if they 
would contribute one-half the necessary subsidy if the 
Victoria Government found the rest. The Treasury, 
however, in January, 1861, refused. 

Next we have Mr. Gisborne, in January, 1862, 
advancing a proposal by Messrs. Glass and Elliot for 
a Rangoon and Singapore telegraph, with stations at 
Tavoy and Penang. ‘The capital was to be 450,000/., 
and the subsidy required was 30,000/. The contractors 
undertook to maintain the line for five years under a 
penalty of 50,0007. The Treasury, in February, 1862, 
refused this offer. Mr. Gisborne again urged the advan- 
tages of the line, following up with a memorial signed by 
many influential persons, but the Treasury again 
refused. The Dutch Government about this time 
urged ihe establishment of such a line, which our 
Government had intended—indeed commenced—to 
construct themselves, but which they abandoned on 
account of certain accidents which befel the cable 
before it started from England. 

Nothing daunted, Mr. Gisborne next, in May 1862, 
attacked the Secretary of State for India on the sub- 
oe In this case the capital of the company was to 

e 350,000/., and a guarantee of 15,000/. for thirty 
years was required, and the loan of men-of-war to lay 
the cable. The guarantee was not to be absolute, but 
a rateable proportion was to be deducted if the line was 
out of repair for more than ninety days in every period 


of three years. This offer, which seems a reasonable 


| India 





one, was supported by a number of influential mer- | 
companies, &c. | 
and the 


chants, directors of banks, shippin 
The India Board referred it to the Sener, 
Treasury, as before, declined it altogether. 

The matured statement of the promoters of the 
Avglo-Australian and China Telegraph (of which Mr. 
Gisborne was the originator) appears to date from 
July 1862. The works proposed were, 1, a cable from 
Rangoon to Singapore ; 2,a cable from Singapore to 
Hong Kong vid Sarawak, Labuan, and Manilla, or vid 
Saigou; 3, the extension of the Dutch lines which 
connect Singapore with Batavia and the east end of 
Java to the terminus of the telegraph system my 
Australia. 

The total cost of the whole work was estimated at | 
2,250,000/., and it was expected that subsidies, to the | 
amount of 50,000/., would be obtained from the | 
Australian Government, or about 5 per cent.'on the | 
Java Brisbane section, which was to cost 1,100,000/. | 
Sir C. Wood had assured a deputation of the pro- | 
moters that the Indian Government would carry out, | 
or assist in carrying out, the Rangoon-Singapore 
section, which was to cost 450,000/. Application had 
been made to the F’rench Government to subsidise the 
line from Singapore to Saigou, and arrangements were | 
in progress for securing an efficient cable between 
Batavia and Singapore. The cable, already laid there | 
for the Dutch Government, of the same pattern as the 
Red Sea, having failed, and, in fact, the Dutch 
Government, in September, 1862, agreed to pay acon- 
ditional guarantee of 8500/. a year for a cable be- 
tween Singapore and Batavia. 

In January, 1863, Mr. Gisborne again lays the 
whole question before the Secretary of State for India, 
and the Queensland Government had now agreed to 
co-operate with the other Australian Governments in 
the work, but preferred, on the recommendation of 
Mr. Todd, their superintendent of telegraphs, that the 
line should be carried from Port Essington overland 
to the colonies instead of by cables along the coast, 
as proposed by Mr. Gisborne. Mr. Todd, in an able 
report dated October 2, 1862, says, in regard to the 
Jand line: “The construction of a land line would 
appear to rest with South Australia or Queensland, 
according to the route selected. We have now a 
choice of four— 

1. Port Augusta, by Stuart’s route, to the Victoria 
river, Cambridge Gulf. 

2. Port Augusta, vid Cooper’s Creek or Carpen- 
taria, by Bucke’s or M’Kinlay’s route, and thence to 
Port Essington or Cambridge Gulf. 

3. Port Augusta to King George’s Sound, and 
Western Australia to the neighbourhood of Exmouth 


ay. 
4. Moreton Bay to Port Essington or Cambridge 
Gulf.” 

The total cost of the land line and cable for the 
Australian and Java section would be, according to Mr. 
Todd, only 425,000/., as against 1,100,000/—Mr. 





Gisborne’s estimate for a cable round the coast to 





Brisbane. Mr. Gisborne communicates this to the 
India Office, and at the same time lays before the 


Secretary of State for India a fresh proposition, on the 
art of the Anglo-Australian Company for laying the 
goon-Singapore section. company were to la: 


acable not to cost more than 450,000/., to be approv 
by a Government officer. The Government to pay a 
subsidy of 5 per cent. on the paid-up capital or 22,500/. 
per annum for thirty years. A rateable portion of the 
subsidy to be deducted for every day the cable was out 
of order beyond thirty per annum. In the letter ac- 
companying this proposition, Mr. Gisborne very justly 
observes, under date Jan. 21, 1863: “The question 
of telegraphic communication between India and Aus- 
stralia is now in a very different position from what it 
was when I addressed Her Majesty’s Government on 
this subject in the beginning of last year. A cable 
will be laid this year in the Persian Gulf, and tele- 
graphic communication completed with India this year. 
The Dutch Government have granted therequired finan- 
cial assistance for a new cable between Singapore and 
Batavia, and the Australian Governments, following up 
what they did in 1860, are co-operating to grant the re- 
quired financial assistance for their portion of the 
work ; moreover, the work is likely to be facilitated 
by the cable being made to terminate at Gulf Carpen- 
taria. I desire further to allude in general terms to 
the repeated occasions on which the Government of 

hove for the last five years held out expectations 
to the Dutch Government and to the promoters that 
the Rangoon-Singapore telegraph would be executed 
as part of the telegraphic system to Australia, and I 
humbly urge that circumstances are now ripe for the 
fulfilment of that pledge.” 

There is a good deal of truth in this, and consider- 
ing that the chain of telegraph was all but complete 
from England to Rangoon, that Australia and Holland 
were willing to help financially, and that the Indian 
Government were on the point, a few years before, of 
laying a Rangoon and Singapore cable at their own 
risk, it seems strange that the communication was re- 
ceived with a brief reply that the Secretary of State 
“cannot entertain the application therewith sub- 
mitted.” 

Indeed, it will be seen as we proceed—for we have 
more to review on the subject—that if five years after 
telegraphic communication has been established with 
India we have not made the slightest progress beyond 
India towards Australia, it is not for want of energy 
on the part of projectors, nor from the unreasonable 
nature of the proposals, nor for the want of endorse- 
ment of these proposals from men of high respecta- 
bility and standing, nor from the apathy of our eludes 
or foreign Governments, but simply from a firm deter- 
mination of our Government to do nothing. When 
we consider how very easily and quietly matters 
relating to telegraphic works have been sometimes 
arranged at the ‘lreasury, the cold neglect and dis- 
couragement which eight years of constant attempts 
to establish telegraphic communication with Australia 
have met with from Government seems, at least, in- 
consistent. 








BLAST FURNACE IMPROVEMENTS. 


At the Gartsherrie Ironworks a series of very 
curious experiments is now being conducted with a 
new blast furnace patented by Mr. Gorman. The ex- 
periments have not as yet given satisfactory results, 
but in the absence of direct information about the 
future intentions of the inventor and of the authorities 
in the Gartsherrie works, it would be premature to 
call them failures. We are desirous, however, to 
express an opinion upon the theoretical ‘merit of the 
invention, and upon, the probability of its ultimate 
practical success. Mr. Gorman’s plan is to provide 
the blast furnace with two side channels or pockets 
extending vertically from the level of the tuyeres up 
to the charging platform, and forming special shafts 
or conipartments for charging the coal into, while the 
ore either all by itself or mixed with an additional 
charge of coal is brought into the blast furnaces in 
the usual way ; the furnace proper being open at the 
top. In this furnace it is the intention of the inventor 
to keep the coal separate from the ironstone until the 
former has been converted into coke and the latter has 
arrived close above the tuyeres. At that place the 
side pockets which contain the ch of fuel open 
into the main stack of the furnace itself, and there the 
mixture between coke and ore takes place. The coal 
chambers are closed at the top, and the gas from the 
coal can be utilised as fuel or led into the main stack 
of the furnace for affecting the reduction of ore. In 
this manner it is expected that the ironstone will be 


alone, and arrive at the openings of the side ets in 
the state of s inn ey" aeletek seeker te 
which requires nothing but carburisation for melting 
and runuing down into the hearth. The short space 
over the tuyeres should then act as a cu 
for ing the spongey iron by means of the 
coke brought down into that space from the side 
pockets of the furnace. There is no doubt 
convenient manner of coking the coal inside th 
furnace without allowing the gases to escape, and 
without abstracting from the materials in the furnace 
too much of that heat which they require for reduc- 
tion, and melting would be beneficial when applied to 
the Seotch blast furnaces; but the problem of sepa- 
rating the solid coal from the charge, and of reducing 
the ironstone by the action of gases alone, has never 
been brought tv a satisfactory solution, however in- 
geniously proposed and however often and carefully 
experimented wit. In the blast furnace itself the ore 
is in direct contact with solid carbon. In the higher 
zones of the furnace, where reduction takes place, an 
atmosphere of ca:.v 1c acid and of oxide of carbon 
exists at a temp.«ature scarcely exceeding red heat, 
but the presence of coal and of oxygen from the iron 
ore seem to keep that atmosphere im a state of con- 
tinuous change Sioces the higher and lower oxide of 
carbon. All particles of carbonic acid when in con- 
tact with coal become reduced to carbonic oxide, and 
the carbonic oxide in contact with the ore becomes 
carbonic acid again. ‘This state of mobility or 
virtual motion of atoms seems to be requisite for the 
work of reduction, and it appears that an atmosphere 
of carbonic oxide alone is not capable to effect the re- 
duction of ironstone at that low temperature. It is 
clear, indeed, that the low temperature maintained in 
the zone of reduction is due to the presence of the 
solid carbon, since the process of converting carbonic 
acid into carbonic oxide by bringing it into combina- 
tion with another atom of carbon is a cooling process 
absorbing fully one-third of the total heat which that 
carbon would evolve when completely burned in the 
open air. If we attempt, therefore, to effect the re- 
duction of iron ores by a stream of carbonic oxide 
gas alone, we lose this cooling agency, we effect 
the combustion of the carbonic oxide gas at the 
expense of the oxygen from the ore, and we 
thereby raise the temperature of the zone. The ore, 
under these circumstances, will become heated more 
and more until it will commence to melt without re- 
duction. The furnace, if kept hot enough at the 
tuyeres, will then produce nothing but liquid oxides, 
silicates, &c., in the form of a slag, which is simply the 
iron ore melted but not reduced. To obtain such a 
result, however, a great supply of heat from an exterior 
source is necessary, since there are zones below that 
zone of reduction just referred to, which require heat 
in order to keep that molten iron stove liquid at a time 
when it no longer gives off oxygen to the gas in con- 
tact with it. In a common blast furnace, where no 
such special source of heat is available, the probable 
result of a separation of the coal from the ore, such as 
proposed by Mr. Gorman, would be to set the whole 
furnace fast in a few minutes. If, on the other hand, 
a regenerative gas furnace, or an air furnace fired ex- 
ternally, is employed for that purpose, and connected 
with a stack or hopper for ere the ore by ascend- 
ing gas, a continuous and very profuse supply of liquid 
slag can be relied upon as the result of this mode of 
reducing iron ores by an atmosphere or current of 
carbonic oxide gas. ~ 








THE BERMUDA FLOATING DOCK. 


Ow Wednesday last an attempt—and unfortunately an un- 
successful one—was made to launch from the yard of Messrs. 
Campbell, Johnstone, and Co., of North Woolwich, a large 
floating dock which has just been completed by that firm. 
This dock, which is intended for Bermuda, has been con- 
i pbell’s patent, under the 
and a description of 
it, with illustrations, appeared in ENGINEERING nearly two 
294 of our second volume), at 

commenced. It is 381 ft. 





reduced by the action of the ascending current of gas 
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STEAM YACHTS. 


Tue commercial advantages of steam, as applied to 
the propulsion of ships, do not enter into the con- 
sideration of yachtsmen, sailing, as they do, for 
pleasure and not for profit. But the true yachtsman 
must be “to the manner born,” for unless he is one 
of those who can, at their own convenience, wholly 

ut off one class of occupation and take on another, 

e must be aué yachtsman aut nihil. The inland swell, 
whose acquaintance with the sea is measured by a 
month’s stay, once a year, at Scarboro’ or Brighton, 
may be taken with amateur yachting; but if he have 
no better adviser, let him procure “ Vanderdecken’s” 
(Mr. William Cooper’s) Yarns for Green Hands, since 
republished as Zhe Yacht Sailor, and after reading it, 
decide whether he has-the surplus time, docility, and 
power of attention which will enable him to master 
the mysteries of the craft, and to take the true position 
of owner and commander, instead of that merely of a 
passenger, on board a yacht of his own. If he have 
not, he had better start a steamer. Its first cost, and 
the cost of working it are greater than in the case of 
a sailing yacht, the engines occupy a considerabie 
portion of the best part of the “ barkie,” and it is 
possible that they may cause a slight vibration, and give 
out also a faint smell of inspissating lubricants. But 
the steamer is always in hand, and is in a great degree 
independent of the weather. Its own motion will 
practically give an eight or ten knot breeze when 
there is not a breath of wind stirring, and when, 
therefore, a sailing yacht would be lymg becalmed. 
It can lay a course with the certainty of making 150 
to 200 miles a day, can steam head to wind, ride the 
roughest sea, lay to, back, turn quickly, and within 
little sea room, and it can give a good screechi 
steam signal at night, or in a fog, a matter‘of no sm 
importance as respects safety. More than all else, its 
management is easy and certain, and in this res 
the steam bears much the same relation to the sailing 
yacht that a “ trap” bears to a saddle horse, with the 
advantage that the steamer can go absolutely any- 
where on the sea, whereas the dog-cart or the 
wagonette can only follow the established roads. 

Thanks to almost universal steam communication, 
to the multiplication of fixed engines, steam fire 
engines, traction engines, ploughing engines, of port- 
able engines by the thousand, and even of steam pleasure 
carriages, every one is becoming so thoroughly ac- 
customed to steam that few would regard it as out 
of place on board a yacht. And it is time that ship- 
builders and engineers set about designs to tempt 
those who are a to take up with steam yachting. 
Something original, compact, yet commodious, and 
elegant in all its appointments is required—neither a 
private edition of the y steamboat, nor a screw 
fishing smack, nor steam pilot boat. More out-of-water 
accommodation is required—the yacht, although sea- 
worthy at all time, being made more especially for the 

achting season, and for the comfort of its owner and 
his a during that = ag vessel a 
chiefly for cruising in July and August, althou 
staunch and snug in any sea, and deaky. and dry a 
gale of wind, need not be built and fitted exactly as if 
it were to be out in the English Channel the whole 
winter through. A light-draught hull with a flat floor 
and having a saloon cabin half above deck, with 
heavily ng sashes along the sides, protected when 
required by hinged outer coverings, would ride like a 
duck, have plenty of space, light, and air, and yet be 
as staunch in a dusty night as the low-sided, over- 
masted craft which, with their cabins below the water 
line, are now the pride of our pleasure navy. 

The propelling power should receive the nicest 
consideration. The Field boiler and liquid fuel 
would appear to be well adapted to yachts, but 
i1 is difficult, if not impossible, to obtain any 
authentic information respecting their employment 
elsewhere. ‘Till this is forthcoming, yacht owners of 
all others, should give both a wide berth. The engine, 
being small, should have but a single cylinder and be 
simplicity itself. Working at 150 to 200 revolutions 
per minute, and with the controlling influence of a 
comparatively heavy propeller, acting -as a fly-wheel, 
the single cylinder would give an uniform motion, while 
it could easily be put off the centre in case of stopping 
there. A Griffiths screw would work with little or no 
vibration, and it is not certain that a fan might be 
advantageously connected with the engine so as to 
draw off the air from the engine room, keeping that 
apartment cool and sweet. 

The hull should, of course, be miade with watertight 
compartments, and the engine room hatch should be 


so made that it could be quickly closed in case of rough 
weather, and that without shutting off due ventilation. 





The yacht engineer should bear in mind all the many 
objections to steam, its cost, possible r, space 
occupied by the engines and boiler, noise, dirt, heat, 
pent &c., and endeavour in every way to obviate all 
that is ‘undesirable in its character—in fact, to make 
the machinery as simple, efficient, and as unobtrusive 
as possible. When this is done, and when would-be 
yachtsmen, so far from aping a “style” for which 
they may have neither fitness nor sympathy, are 
governed by common sense considerations of comfort 
and enjoyment, we shall see growing up a large and 
important steam yacht squadron alike the pride of our 
waters and a credit to the engineering skill of our 
country. 








THE DEARTH OF INVENTION. 

“ Thou art the thing itself: unaccommodated man is no more 
but such a poor, bare forked animal as thou art.” 

Ir invention did not begin with existence, existence 
could not have long been maintained without it. The 
“unaccommodated man,” aphorised by Lear in the 
person of his faithful but naked follower, Edgar, was 
the first raw human material upon which the inner 
man, “ so noble in reason, so infinite in faculty * * * * 
in apprehension how like agod!” had to work. Above 
his plight, invention and discovery, far more than 
physical strength, have raised us to what we are. In 
the plentitude of their later triumphs we have long 
lived as in a stimulating atmosphere. We have seen 
how they have made nations great, how they have 
quickened capital, and prospered its speculative com- 
binations beyond alien ever known before. So 
rapidly has invention followed invention that many 
superficial observers have declared that ‘“‘a want has 
only to be made known and it is at once supplied.” 
There are many material wants however which all the 
inventive genius of this generation is never likely to 
supply. And yet the invented wonders of the past, 
now made familiar by long use, promise much 
for the future. When the grandfather of our 
queen ascended the throne in 1760 there were no 
steam engines as we now understand the term. 
Even Adam Smith, who wrote so profoundly and so 
prophetically upon the wealth of nations, did not live 
to see a puddling furnace or a rolling mill, nor did Dr. 
Darwin survive to see a power loom, nor did Pitt or 
Fox, although both died less than a full lifetime ago, 
ever hold a steam-printed sheet in their hands. It is 
not yet fifty years since the death of Watt, yet he saw 
but the dawn of steam navigation, and Sir Humphrey 
Davy passed away before there were such things as 
railways, the self-acting spinning mule, or the hot blast. 
To Telford’s latest days there was neither ocean steam 
navigation, electric telegraphs, nor photography ; and 
it is too recently for any reference to livimg memory 
that we have had the india-rubber manufacture, the 
discovery of anssthetics, screw propulsion, wrought- 
iron bridges, iron ship-building, the coal-oil manufac- 
ture, submarine telegraphs, the Bessemer process, 
steam cultivation, and a host of inventions and dis- 
coveries of less, yet remarkable, importance. During 
the last fifteen or twenty years, too, nearly every 
branch of our established manufactures and every 
sphere of industry has been reorganised by a vast 

gregate of improved detail hardly less in importance 
than (although wanting the distinctive character of) 
any one of the inventions which are emphatically 
“ great,”—great in the same sense as those already in- 
stanced. 

But the stimulus of invention is just now wanting ; 
there is a languor of practical inquiry, and we appear, 
indeed, to have but few subjects for professional dis- 
cussion. Whoever would set going ideas of practical 

romise now would render a great service to us all. 

e, engineers, feel this privation the more, for we are 
just now under suspicion. Capitalists have long had 
an eye upon us, and they are now ticketing us among 

romoters, solicitors, and contractors, or at best as no 

tter than go-betweens among them. Console our- 
selves as we may, this is the fact. 

We have well nigh worked out the questions which 
so occupied the profession but a very few years, hardl 
five years, ago. ‘There is little said now about hig 
pressure steam, high piston speed, surface condensa- 
tion, superheating ; about sizes, forms, or proportions 
of ships, about locomotives or railway construction, 
about ordnance and armour, steam ploughing or gas 
making, about bridges, foundations, waterworks and 
pumping machinery, and a dozen other topics upon 
which, so lately, there was so much difference of 
opinion. There are subjects left for discussion, but 
we hear little of them. Of these are ‘steam-worked 





tramways, the disposal of sewage, the use of liquid 


' fuel, hydraulic propulsion, artificial stone, &c., to say 








nothing of aérial locomotion. More power to the 
elbow of every one who has undertaken to advance 
these ideas ; more #zous to those who will undertake to 
give us new ones. Weare all stagnating as we are, 
and only a new invention, or a new idea of practical 
applicability, will give us fresh life. 


THE PUDDLING PROCESS. 

THe paper recently read by Mr. C. W. Siemens 
before the British Temetion, and which we pub- 
lished in extenso on page 201 of our last number, 
is one which well deserves the most earnest at- 
tention of every iron master and forge manager in 
this country. Mr. Siemens comes before the profes- 
sional world with a new theory of the puddling pro- 
cess ; he shows that the mode in which this entirely 
empyrical method of iron manufacture is carried on 
in the majority of our ironworks is contrary to every- 
thing that science and reason would teach us to do, if 
science and reason had anything to say in a process 
where routine or practice one everything, and 
where scientific men have hitherto been mere spectators. 
The general idea or theory regarding the puddling 
process which has been hitherto adopted almost with- 
out investigation is plausible enough at first sight. 
The pig iron when melted in the air furnace, being 
brought in contact with the air in its entire mass by 
mechanical stirring, undergoes an oxidising process 
analogous to that which takes place in the finery or in 
the Bessemer converter, the oxygen of the air taking 
away the silicon, carbon, and other impurities one after 
the other in proper succession. The iron ore used for 
fettling combines with the silica formed by the oxida- 
tion of the silicon in the pig iron, and forms the pud- 
dling furnace slag or cinder, which is charged more- 
over with different combinations of the phosphorus 
and sulphur originally contained in the pig iron. 

This explanation Mr. Siemens replaces by another 
train of reasoning. According to his theory, the pig 
iron, when molten in the puddling furnace and kept in 
contact with the fettling (which latter may be con- 
sidered to consist of nothing but iron and oxygen) 
requires no oxygen from the air for being converted 
into wrought iron. All that is required for its de- 
carburisation is an intimate contact of all the particles 
of iron with the liquid cinder formed from the fettling 
at a high temperature. The oxide of iron will then 
be decomposed by the silicon and by the carbon exist- 
ing in the pig iron, and a large proportion of iron will 
in this manner be reduced from the ore. The pud- 
dling process, if properly conducted, would, according 
to this theory, be attended by an increase of yield, or, 
in other words, the weight of puddled iron produced 
in a charge should be greater than the weight of pig 
iron charged into the furnace, while at present a re- 
duction of weight is the invariable result of actual 

ractice. Mr. Siemens has succeeded in proving at 
east a part of his theory by actual experiment. He 
has worked a puddling furnace at the Bolton forge, and 
has succeeded in making the average yield of puddled 
iron throughout a working period of several months to 
be fully equal to the weigit of pig iron charged into 
that puddling furnace. 

This result is not all that Mr. Siemens’s new theory 
would lead us to expect; but it is perfectly sufficient 
for contradicting the old theory of the puddling pro- 
cess. Pig iron, containing about 3 per cent. of carbon 
and nearly as much of silicium, besides some other im- 
purities, collectively amounting to 1 per cent. or more, 
must, by necessity, lose so much in weight during the 
process of conversion into wrought iron as will cor- 
respond to the weight of the impurities contained in 
it. The theoretical minimum of loss in puddling 
would, therefore, be about 7 per cent. The puddling 
charges at the Bolton Iron and Steel Works show, 
therefore, that iron is reduced from the fettling in 
the puddling process, and that such a reduction has 

en place in this instance to the amount of about 
7 per cent. of the quantity of pig iron charged into 
the furnace. The puddling furnace at Bolton is a re- 

enerative gas furnace, constructed under a licence 

es Mr. C. W.-‘Siemens. ‘The difference of its action 
upon the iron, as compared with an ordinary air fur- 
nace, consists in the production of a neutral flame 
whenever required. ‘This neutral flame, containing 
no free oxygen, cannot oxidise the charge in the 
manner first spoken of, and it leaves the work of de- 
carburisation to the action of the oxygen contained in 
the ore. So far, it appears proved, therefore, that, 
with a neutral flame in the furnace, the impurities of 
the pig iron are removed by the oxygen taken from 
the fettling. 

Mr. Siemens goes a step further, and proves, by 
the evidence of all the phenomena connected with the 
puddling process in an ordinary furnace that even in 
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resence of an oxidising flame, the oxygen for decar- 
Pariestion is taken principally from the ore, and not 
from the atmosphere of the furnace. The only dif- 
ference between the ordinary furnace and the regenera- 
tive gas furnace, is that the iron when brought to 
nature and exposed to the atmosphere of the furnace, 
will be oxidised or burnt by the — of an ordinary 
furnace, while it will not be affected by the neutral 
flame maintained in the Siemens furnace. The loss 
in the puddling furnace does not take place dur- 
ing the period of deearburisation, but afterwards, 
during the period of balling the charge. : 

Mr. Siemens in his paper on puddling has generalised 
his conclusions without making any distinction between 
the different elements contained in pig iron, and re- 
moved by the puddling process ; he has assigned the 
same properties and behaviour during the operation to 
carbon and to silicium, and he considers the latter 
element equally capable of reducing the fettling with- 
out the interference of oxygen from the flame as is the 
case with regard to carbon. In this hypothesis we 
are not ready to endorse Mr. Siemens’s propositions. 
The analyses made by Dr. Crace Calvert on a puddling 
furnace charge in its varicus stages of progress show 
that the silicium is removed at the earliest stage, and 
that it disappears slowly and gradually during the pro- 
cess of melting and stirring, and before the commence- 
ment of the “boil.” At that period the fettling is not 
melted, nor can it melt until it is converted into a 
silicate by the combination of the oxide of iron with 
the silica formed from the silicium in the bath. 
Silicium can take oxygen even from a neutral flame by 
decomposing the carbonic acid of the flame, but we 
have no evidence of its capability of reducing oxide of 
iron when in contact with it at a high temperature. 
On the contrary it is known that a bath of pig iron 
when kept in contict at a high temperature with a 
slag of silicates will reduce silicium from that slag at 
the expense of the carbon contained in the liquid pig 
iron. This property, too, is the cause of the difficulty 
which exists in the puddling process, and also in the 
Bessemer process to remove all silicon from the pig 
iron when the latter contains a very high percentage 
of that substance. There is always a certain quantity 
of silicium left in the product which seems to be in 
direct proportion to the quantity originally contained 
in the pig iron. It is obvious that this peculiar fact 
can have no other cause except the reduction of some 
of the silicon from the slag while in contact with the 
metal after partial decarburisation. The quantity of 
slag formed being proportionate to that of the silicon 
contained in the pig iron, it follows that the quantity 
of silicon reduced from the slag will bear a somewhat 
similar proportion to that originally contained in the 
pig iron. We consider it reasonable therefore that 
the treatment of silicium in the puddling furnace should 
be different from that which is given to the carbon. 
The period of desilicatisation is clearly defincd and 
readily distinguished from that in which decarburisa- 
tion takes place. During this earlier period, the 
presence“of free oxygen is an advantage ; it stimulates 
and facilitates the process, and it entails no danger of 
oxidising or burning the iron itself. From the moment 
of the commencement of decarburisation, or from the 
moment of “ boiling up,” until the completion of the 
charge, the maintenance of a neutral flame is absolutely 
essential for economy of working. ‘The Siemens fur- 
nace has the advantage of affording the greatest 
facility for changing the character of the flame at a 
moment’s notice. We commence the charge with a hot 
clear flame, which is kept up until the charge is quite 
liquid and raised to a very high temperature ; at that 
moment we shut off the supply of gas altogether, 
drawing into the furnace nothing but pure atmospheric 
air, intensely heated by its passage through the re- 
generators. This is an “ oxidising flame par excel- 
lence,” and its action upon the bath, when assisted by 
stirring the liquid mass with the rabble, must be rapid 
and effective. ‘The next change must be effected 
when the liquid mass begins to rise in the furnace. 
The gas inlet must then be opened to its full width, 
and a flame overcharged with gas must be maintained 
to the end of the operation. 

This is the programme of a puddling charge, such 
as we would work it out upon paper for the instruction 
of every practical man. It is based upon the recogni- 
tion of the principal facts pointed out by Mr. Siemens, 
and it is founded upon the assumption of a general 
introduction of the Siemens furnace for the ae 
process. This general introduction we would desire, 
not only in the interest of scientific progress and 
of technical development, but also upon the ground of 
the important saving in fuel and in iron which it would 
effect. The yield of the Siemens puddling furnace at 


Bolton may be estimated to represent at least 12 per 





cent.overtheaverage yield of puddling furnaces working 
with grey iron in this country; the sa of fuel we 
estimate at 25 per cent. The general introduction of the 
Siemens furnace for the puddiing process in this country 
would, therefore, represent a saving to the nation equal 
to the value of about 150,000 tons of wrought iron 
and 250,000 tons of coal per annum. But this is not 
all; the time of a puddling charge can be reduced, 
and the production of each furnace increased in pro- 
portion ; the working expenses, wages, and space in 
every forge will thereby be economised, and even the 
first outlay for furnaces and plant, which at first sight 
may seem greater as compared with ordinary furnaces, 
is smaller per ton of iron produced. 





FALLING BODIES. 

Aliquando bonus dormitat Homerus, and editors 
must slip sometimes. In our article, last week, on 
the Abergele disaster it was oddly enough asserted 
that the average velocity of a falling body, or of a 
train descending an incline against an uniform resist- 
ance, is more than one-half the maximum velocity, and 
that the mean speed of a train thus accelerated from 
nothing to thirty miles an liour would be more than 
twenty miles an hour. Singularly not one correspon- 
dent has written to correct this palpable error, although 
it must have struck many readers. Indeed it was 
almost too palpable for correction. The acceleratin 
force of gravity being uniform, viz., 324 ft. per ‘etal 
the mean speed of a body uniformly accelerated in 
moving from a state of rest must always be exactly 
half the maximum speed, and the mean speed of a 
train thus gradually accelerated upon a gradient of 
uniform inclination, from a state of rest to thirty 
miles au hour would, were the resistances uniform, be 
exactly fifteen miles an hour. 





GOODS’ TRAIN ECONOMY. 

Ir the resistance to ships and to railway trains was 
of the same nature, or if it followed the same law of 
increase, there would be no limit to the admissible 
weight of goods trains, save in the strength of the 
permanent way. ‘The resistance to a ship increases as 
the square of its linear dimensions, whereas its capacity 
increases as the cube, one ship twice as long and wide 
and twice as deeply immersed as another of the same 
form having eight times its displacement, and, in- 
ferably, eight times its capacity, with but four times its 
resistance. Although the same geometrical reason for 
the economy of large ships (supposing them to get full 
cargoes) does not apply to railway trains, yet it is in- 
disputable that long heavy goods trains are worked at 
a less cost, per ton carried, than light trains, and 
almost every railway manager acts practically upon 
this fact by employing the heaviest engines which, 
upon their present construction, the permanent wa 
will bear, and by making up the heaviest trains which 
such engines can manage under all the circumstances 
of daily working. And where, say, ten trains of 
thirty-five loaded wagons each are now taken, it would 
be more economical, were proper locomotive power 
provided, to make up seven trains of fifty wagons each, 
or even six of fifty-eight or fifty-nine each. 

The favourite six-coupled engine—and it is an ad- 
mirable type for simplicity and efficiency—has long since 
attained its maximum weight for iron rails, but for 
steel rails, were they once laid throughout our lines, 
and were the sleeper bearings and ballasting increased 
in proportion, six-coupled engines of from 45 to 56 
tons’ weight would be quite practicable, and, no doubt, 
economical. The Great Northern engineers have already 
endeavoured, but unsatisfactorily, to supplement the 
power of their heavy goods engines by means of steam 
tenders, and pressures as high as 160 Ib. to the inch 
have also been attempted. 

With a permanent way that will bear 8 tons or so 
upon each of six-coupled wheels there would be no 
difficulty in designing a 20 in. cylinder engine, with 
2 ft. stroke and 5 ft. wheels, an engine which, with 
100 lv. mean effective pressure on the pistons, would 
develope 16,000 Ib. of tractive force. With a boiler 
high enough to clear the wheels, this might be 4 ft. 9 in. 
in diameter, and contain 300 tubes, 2 in. in diameter 
and 12 ft. long, presenting 1885 square feet of external 
surface. The inclined firegrate, 84 ft. long and 3} ft. 
wide, would have 30 square feet of area, and with 
these proportions such an engine should take its fift 
or sixty loaded wagons, over an ordinarily good roa 
at the rate of 20 miles an hour. ines with 20 in. 
inside cylinders are already in use on the Metropolitan 
and St. John’s-wood line (narrow gauge), and great 
numbers with 19}, in. outside eylnteee and 56 in. 
stroke are working on narrow-gauge lines in France. 








There is no real difficulty in designing the engines if 
the road will but bear the weight. 

If the total working expenses with twenty goods 
trains of thirty-five ns in each direction 
daily, were 3s, per mile, it would probably be found 
that for fourteen trains of fifty wagons each they would 
not exceed'4s. per mile, the total cost for all the trains 
being 60s. per mile in the former case and 56s. in 
the latter. If the mile of line was laid with 75 lb. 
rails, or 118 tons per mile, and the extra cost of steel 
over iron was 6/. per ton, or 708/. in all, the saving 
of 4s. daily for 313 days would amount to 62/. 12s., 
giving nearly 9 per cent. interest on the increased cost 
of the steel, even supposing it wore out, as it would 
not wear out, as quickly under the 48 ton engines as 
iron rails do now under engines of 33 tons. Managers 
of experience so well know the economy of working 
long and heavy trains that we need add nothing more 
upon this point at present. 








THE GREAT WESTERN GAUGE. 


Tue intention of the Great Western directors to 
abandon the 7 ft. gauge as far and as fast as possible, 
has for some time been well known among engineers. 
This intention was, indeed, commented upon in one of 
the earliest numbers of this journal, published nearly 


three years ago. lt has not, however, yet been so 
definitively announced to the shareholders as in the 


ones yearly report issued on Friday last. We there 
read : 


In reference to the important subject of an alteration in 
the gauge of the line, the directors are happy to announce 
that they are now prepared to take further steps towards 
giving effect to the policy which has more than once received 
the approval of the proprietors, and with this view they pro- 
= to discontinue the broad gauge over about 96 miles in 
ength of the lines of the <a on which the mixed gauge 
already exists. It is intended to take up the third rail 
between Oxford and Wolverhampton (81 miles), and between 
Basingstoke and the Junction near Reading (15 miles), and 
to conduct the service of those districts for the future by 
means of narrow gauge trains only. It is also proposed to 
convert the present broad gauge line between Hereford and 
Grange Court into narrow gauge, and to lay a third rail 
within the broad gauge rails between the latter point and 
Gloucester, and from Gloucester to Standish Junction, so as to 
form, in connexion with the Midland line, a complete through 
narrow gauge route between Bristol and the narrow gauge 
lines north and south of Hereford. The value of the 
materials which by this operation will be released between 
Oxford and Wolverhampton, and on the Basingstoke Branch, 
will go far to meet the outlay to be incurred in the Hereford 
and Gloucester districts; and if the proprietors suqeive the 
course thus oo sen to be taken, their consent will be asked 
to an additional vote of 15,6401. to complete the work. The 
directors are satisfied that the expenditure thus incurred will 
have the effect of improving the working of the line, in- 
creasing the traffic thereon, while at the same time the per- 
manent way expenses will be diminished. 

It is as vel | to remember the exact reasons for the 
ao abandonment of the broad gauge. They can 
vardly be said to be mechanical reasons, inasmuch as, 
Jor a given speed, the proportion of deadweight to live 
load is not sensibly greater in the Great Western 
rolling stock than in that of narrow gauge lines; while 
as for the resistances to motion, it is certain, from Sir 
Daniel Gooch’s well-known experiments, nade twenty 
years ago, that they are even less. Mr. D. K. Clark’s 
well-known formula for the mean resistance per ton of 
engine, tender, and train on a level was deduced from 
these experiments, and it is sufficiently understood 
that such low resistances are indicated upon narrow 
gauge lines only whem they and their rolling stock are 
in the very best condition. The formula for passenger 
trains is as follows: Square the speed in miles per 
hour, divide by 171, and add 8 to the quotient, The 
result is the mean resistance in pounds per ton of the 
weight of the whole train—engine, tender, and 
carriages. By this rule the resistance per ton at 
40 miles an hour on a level is 17 lb. only, and at 
60 miles an hour 291b. We lately published par- 
ticulars of an important trial with a goods train on 
the 6 ft. gauge of the Erie Railway, and the ascertained 
resistances upon this comparatively wide line were 
lower than would ordinarily be expected upon the 
narrow gauge. 

It is often urged that the dead weight, in proportion 
to the paying load carried, is greater in the broad than 
on the narrow gauge. For equal speeds there is no 
reason why it should be heavier, oo in a trifing 
degree, as the axles are longer, consequently 
slightly larger in diameter. re is no reason why 
the carriage bodies should not be of exactly the same 
sizes on both'gauges, and, in point of fact, they are no 
wider, fon.» loca. poss of Sp t Western thay those 
of narrow gauge lines. But the Great Western line 
was made with the distinct intention that it should be 
worked at a higher rate of speed than any other of a 





narrower gauge, The engines, carriages, and wagens 
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were all made for, and are actually capable of, a ve 
high rate of speed, a rate, indeed, that would be u 
on a 4 ft. 84 in. line, unless in unusually good condition. 
- Hence any apparent excess of weight, except, as before 
stated, the little that is due to longer and slightly 
larger axles, is wholly attributable to the provision for 
a very high rate of speed. Now it is not found eco- 
nomical or desirable to work the Great Western stock 
as fast as it was constructed to work, and if new 
engines and carriages had to be provided, and their 
speed was to be kept down to that maintained on the 
North-Western line, they would not be appreciably 
heavier than those sent out from Crewe and Wolver- 
ton. 

The real reason for abandoning the 7 ft. gauge—and 
it will yet apply with — force in the case of exce 
tionally narrow gauge lines where they are brought 
into contact with the established gauge of the district 
in which they are made—is simply this. Any excep- 
tional gauge involves “breaking bulk,” and the 
changing of passengers from lage to carriage. 
This will always be an evil, and one that will condemn 
any exceptional gauge, whether broad or narrow. To 
avoid this evil the Great Western—like its namesake 
the Great Western of Canada (e line of 5 ft. 6in. 
eo laid down a third rail in each line over a 
arge portion of its system, so as to work the rolling 
stock of other lines. It has at length accumulated a 
considerable 4 ft. 84 in. gauge stock of its own, and 
the two distinct establishments thus maintained are 
attended with extra and otherwise needless expense. 
The permanent way, too, costs far more for repairs 
than would be required upon either gauge by itself. 
Hence the abandonment of the broad gauge—a com- 
paratively easy matter—although were all other lines 
widened to the 7 ft. gauge, a very difficult matter, 
on account of tunnels, embankments, cuttings, stations, 
&c., we do not apprehend that their working expenses 
would be greatly increased thereby. 








THE NEW YORK METROPOLITAN 
RAILWAY. 

As we stated in a recent number, the bill for the 
construction of the Arcade Railway scheme of Mr. E. 
Viele was thrown out by the Committee at Albany, 
last spring; another plan which appeared more 
promising, and less comprehensive, obtained the 
sanction of the Senate, and was authorised for con- 
struction accordingly. Within the last few weeks, a 
company has been incorporated for the construction 
of this line, with a capital of 10,000,000 dollars, with 
the well-known Mr. G. B. Ogden at the head as presi- 
dent, and Mr. Andrew H. Green, chief commissioner 
of the Central Park, as vice-president. The line is 
to extend from the City Hall to the Harlam River; 
and its course runs eastward of Broadway, and along 
Maddison-avenue. Skirting the Central Park, but in 
no case coming within 600 ft. of its eastern boundary, 
the railway will run through some of the best property 
which is now being rapidly built upon. It is not 
probable that the line will be entirely in tunnel; 
through the city it will be an underground line, but 
in the suburbs it is to emerge, and lie in bank and 
cutting for the rest of the distance. 

No definite plans have as yet been decided upon, 
nor has the centre line been set out; but this will 
shortly be determined, and the works probably will 
be commenced without delay. 








Irattan OnpNANcE.—Rather more than a year ago the 
Italian Ministry decided upon the adoption of Armstro 

uns, rifled on the “ shunt” system, for the armament of the 
ftalian navy ; and some 10 in. 12-ton, and 8in. 7-ton muzzle- 
loading shunt guns, supplied by Sir William Armstrong and 
Co., have been in ion of the Italian men-of-war for 
some time. The Italian Parliament have now ratified this de- 
cision of the Ministry, and the latter are at last in a position 
to push on actively the equipment of the ships. It is pro- 
posed, we believe, to spend about 8,000,000 francs in pro- 
viding guns of this sort, for both the wooden and ironclad 
vessels ; but it is not quite decided whether these guns shall 
be rifled on the “shunt” or on the “ Woolwich” 
That the Woolwich system is superior to the shunt, at least 
for large guns, we have no doubt; but the guns which we 
have named above as being already on board the Italian ships 
are very powerful weapons, although for penetrative 
less so on our 9in. and 7in. Woolwich guns, the 
Italians are loth to abandon them. However, this is a 
matter of detail possessing little interest to the 
public; the point which is interesting is the substantial re- 
— of the merits of our Eng! 
which is implied in this formal i 
and possibly bad the minutest ba ores 

stem bya foreign er. ideting 
tnd unstated expenditure jo we have memery, ough th 
ing out the subject, this approval is sati ) it 
an be less non that we are making experiments for 
the benefit of our neighbours as well as for our own. 


ng ae period of 1867. The proportion 





HEAVY LOCOMOTIVES. 

THERE are good reasons for believing that as soon 
as steel rails shall have been generally substituted for 
iron, thereby permitting of weights of from 7 to 9 
tons per engine wheel, a much more powerful class of 
locomotives will be in request. The economy of work- 
ing the heaviest goods trains is now well understood, 
and it is only the want of strength in the permanent 
way that limits the weight and power of six-coupled 
engines to the existing antereat 3 It would afford a 
good exercise to many young engineers to set about 
designing six-coupled engines of a weight of 50 tons 
or thereabouts, and having this weight equally dis- 
tributed. The cylinders would require to be from 
20in. to 21 in. in diameter, for 2 ft. stroke and 5 ft. 
wheels, and the boiler should not bave less than 1800 
square feet of heating surface and 30 square feet of 
firegrate. We should be inclined to publish engravings 
of a really good design for such an engine if the tracings 
were sent us. 








LIVERPOOL NOTES. 
—- Wednesday. 
Emigration fi ; L—Phi 

speculate as to the causes of the efflux of the Irish try 
westward, and one and another comes forward with his pet 
cure. But, all the while, the drain of the country’s blood 
continues, The returns of the Emigration Commissioners for 
the month of August show a considerable falling off, certainly, 
but this is due more to the season of the year, and to the 
ical appliances now in general use for the ingathering 
A the harvest, ae to an —- — ten total gone 

of passengers who m Live ‘or Colonial an 
fees settlement last month was 11.145, against 12,575 in 


ing month of 1867, showing a falling off of 
1430 for the month. During the month 26 ships sailed from 
Liverpool under the Passenger Shipping Act, carrying 9849 


passengers. Twenty of these ships sailed for the United 
States with 8333 passengers, comprising 3907 English, 289 
Scotch, 1514 Irish, and 2623 foreigners, and six sailed for 
Canada: with 1516 gers, comprising 805 English, 
4 Seotch, 36 Irish, and 671 foreigners. In addition to the 
above, there sailed during the month of August 22 ships, not 
under the provisions of the Passenger Act, with 1296 
viz., eight ships with passengers to the 
United Baten; three ships p veoh ve to Victoria ; 
one 63 passengers to a; one with 30 passengers 
to Queensland ; to China one ship with 6 passengers the 
ica, one ship with 20 passengers; to the West Indies, 
two ships with 13 passengers; and to South America, five 
shi tH'121 passengers. ‘ 

Phe Trent and ma pd os kip egaed half 

early report, presented to the proprietors at t meral 
noethagtheld at Doncaster on Saturday last, showed that the 
amountof capital on account to the 30th of June last was 
276,4101., and the amount expended up to the same date was 
277,6351. 16s. 2d. The revenue accounts showed a balance 
of profit on the half year of 3751. 10s., after payment of 
interest and all other es. 

The South Yorkshire Railway.—The half yearly meeting 
of the i of the South Yorkshire Railway was also 
held caster on Saturday last. re of the 
directors stated that the expenditure on capital account 
during ‘the half year amounted to 34,280/., and the gross 
receipts from and rents from the railway and naviga- 
tion for ‘the same period had been 109,1027. The sum pay- 
able by the Manchester, Sheffield, and Lincolnshire Company 
to cover rents, interests, guaranteed dividends, &., amounted 
to 71,9927; ‘The extension line from Tinsley to Rotherham 
was, opened for traffic on the Ist inst. The capital account 
stated that 3,334,080/. had been expended, and after deduct- 
i i. for borrowed money and rent, there remained a 

ce of 47,0291. available for dividend, out of which, after 
the dividends on. the 4 per cent. and 5 per cent. preference 
stocks and shares had been deducted, there remained 17,6191. 
for dividend on the ordinary stock, at the rate of 5 per cent. 


per annum. 
Manchester, Sheffield, and Lincolnshire, Railway.—The 
total expenses of this company’s rail and canals, in- 
cluding rents, tolls, duty, &., from July J to t 23, 
1868, amounted to 74,349/., as against 81,167/., for the corre- 
i ion of the South 
unction receipts a pany from July 1 to 
August 23 amounted to 6116/., as against 67371. for the same 

period of 1867, and the expenses to 3046/. as against 29900. 
Lengthening of the Steamship Cervantes.—Messrs. Mac- 
Andrews and Co., have had this fine ship lengthened and 
remodelled by Mr. W. C. Miller, Garston. has been 
lengthened 33 ft.; her forecastle has been removed, and a 
new to} - ¢ nn a eS 
A house has also been constructed amidships, for the 
accommodation of the officers, engineers, &c., and cabin 
refitted for passengers; a new main deck, new stringers, 
kelsons, &c., of increased strength, have also been added. 
The vessel is now receiving her machinery in the Sandon 
Graving Dock. It is quite impossible to e where she 

hestbocs lengthened, che ts 00 * fair in sheer and sides. 

The ~W and Tin Trades.— J. Pitcairn, Cam 
bell, and Co., report that, without much pressure to sell, 
there is not much disposition to bu 

remain without material change. 

711. 10s. to 721. ; 


— 13s. 9d. to 14s.; Urmeneta in 
and Coro Cora barilla, 14s. 6d. continues steady. 
Quotations are 94/. for Banca, 932. for Straits, and Peruvian, 
761. to 831., according to quality. 
The Great Eastern Steamship.—In a few weeks the Great 
Eastern will leave the M on the cable-laying ition 
of the Franco-American Telegraph Com She is at 
present receiving a complete over! and preparations are 


, and quotations | the first part of an interesting paper on “ Centrifi 
rs, Or. to 681.; ore and 





ing made on board for the construction of the cable tanks. 
The Telegtaph Constryction and Maintenance Company 
(Limited) have been receiving tenders for the supply of 5000 
tons of the best South Wales steam coal fo be dcliseved anil 
trimmed in the bunkers of the Great Eastern. 


THE NORTHERN INSTITUTE OF MINING 
ENGINEERS. 
To Tug Epiror or ENGINEERING. 
S1r,—In your remarks upon the work done by the British 
iation, you state that they afford an example worthy of 
being copied by the various engineering societies. 
The very useful —— of appointing special committees 
to examine thoroughly subjects of importance, has for several 
ears been adopted by Northern Institute of Mining 
ingineers with great success; they have at present inquiries 
ing upon the best form of safety lamp, and safety 
cage ; the best method of applying the Government Educa- 
tional Regulations to the district; and the various methods 
for the prevention of smoke. 








Yours obediently, 
3lst August, 1868. M. E 


TWO-STORIED RAILWAY CARRIAGES. 
To THE Eprror or ENGINEERING. 

Monsrevr,—Dans le numéro du 29 Mars, 1867, de votre 
estimable journal vous avez publié, en |’accom t d’un 
excellent article descriptif, le dessin d'une voiture 4 voyageurs, 
4 deux étages, pour chemins de fer, appartenant 4 la com- 

ie des chemins de fer de l’Est, frangais, et qui était 
estinée a figurer 4 |’Exposition universelle. 

Ce systéme de voitures & justifié les espérances qu’on en 
avait concues, les avantages en sont tels que déja, un grand 
nombre de compagnies l’ont adopté; i] est en usage sur les 
chemins de fer de l'Est; de la ceinture de Paris, de Pont 
Audemer de Lille 4 Béthune, de Titré 4 Tougéres, de Chauny 
a St. Gobain, de Perpignan & Prades, &., et chaque jour 
d’autres les suivent. a voitures & deux étages en un mot 
se propagent rapidement. 

ersuadé qu’il est dans le réle de la presse, au double point 
de vue de la science et de l'industrie, de concourir 4 cette 
propagation, j’ai l’honneur de vous adresser, en méme temps 
que la présente lettre, la collection des brochures et dessins 
ue j'ai publiés au sujet non-seulement des voitures 4 deux 
tages, mais, aussi, d’un nouveau systéme de wagons 4 train 
brisé, que je propose d’adopter sur Tes chemins de fer pour le 
rt des merchandises générales, et d’un wagon spécial 

pour le transport des bois de grande longueur. 

J’appellerai votre attention sur la disposition nouvelle du 
chassis surbaissé 4 double long , et entie ten fer, 
qui a été adopté depuis peu pour les voitures, et dont je vous 
envoie le dessin, cette nouvelle disposition a pour effet 
d’angmenter, notablement, la solidité du véhicule. J’ai lieu 
de croire que la reproduction du chassis surbaissé qui est 
Yame du systéme de voiture & deux étages offrirait de )’intérét 
& vos nombreux lecteurs. 

Veuillez agréer, je vous prie, Monsieur, mes salutations 
em: 











ue Nollet, 56, Paris, August 31, 1868. J. B. Viparp. 
We shall have something to gay about MM. Bourmque 
and Vidard’s plans in an early number.—Ep. E.]} 








Mount Wasuineton Raruway.—A railway to the sum- 
mit of Mount Washington, New Hampshire, is now in 
course of construction. She station at the starting point is 
2700 ft. above the level of the sea, and the road when com- 
plete will be two miles and 260 rods long, rising in that in- 
stance 3600 ft. to the Tip-Top-house, which is 6300 ft. above 
the level of the sea. The average grade of the track is 
1280 ft. to the mile, but in some parts of the line the — 
is increased to 1760 ft. to the mile, or 1ft. in every three. 
On this portion of the road the workmen, notwithstanding 
the sharp spikes in their shoes to prevent them from falling, 
could only build 25 i day. ‘The track consists of three 
rails, the one in the middle being of wrought iron, with co; 
or pins corresponding to cogs in the driving wheel. ‘The train 
consists of the locomotive with a tender and one passenger 
car. The locomotive of 35-horse power is built with its 
boiler suspended, so that it is always level ; it weighs 4 tons, 
and pushes the train up before it. The driving wheel is 
18in. in diameter. There is a similar cog-wheel on the 
tender, and another on the mger car, each strong enough 
to hold the entire train. Friction rollers, running under the 
edges of the middle rail, hold the train down upon the track. 
The central rail projects about 2in. on each side beyond the 
beam on which it is laid. To the locomotive there are at- 
tached one steam brake and one hand brake, either of which 
can stop the train in a moment, and, in ascending, a — 
wrought-iron dog works into the cogs of the driving wheel, 
to prevent “back sliding.” In descending, the steam is 
shut off, and the engine is eased down by using compressed 
air. An experimental trip was recently made on the part of 
the road already completed, and the locomotive is described 
as working with a steady motion. There was no jarring or 
rocking, but merely a slight trembling, like that of a steamer 
under the stroke of its engines. The ascent from the start- 
ing point to the second station, 5300 ft. above the level of the 
sea, was accomplished in one hour and 20 minutes, including 
two stoppages for-water. The descent occupied 38 minutes. 
A passenger car holding 50 persons now runs up to the second 
station. 

CentriruGaL Pumps.—In our last number we published 
Puraps,” 
by Messrs. J. and H. Gwynne, which was read before the 

itish Association at Norwich, and we at the same time 
announced that the remainder of the paper would appear 
this week. In consequence, however, of the diagrams by 
which the paper was illustrated having been delayed during 
their transit Norwich, we have been unable to prepare 
the woodcuts from them in time for the t issue, and 
we must therefore defer the publication of the remainder of 
the paper until next week. 
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RECENT PATENTS. 


Tue following specifications of completed patents 
are all dated within the year 1867; and that year 
should be given in ordering them, at the annexed 

rices, from the Great Seal Patent Office, Chancery- 


ane. 

No. 3231, 8d.) Willian Robert Lake, of 8, South- 
ampton-buildings, patents, as the agent of Henry 
Franklin Shaw, of West Roxbury, U.S., a neat ar- 
rangement of differential gearing applied as a steering 
apparatus. Drawings would be required to explain 
this apparatus clearly. 

(No. 3234, 4d.) Perceval Moses Parsons, of Black- 
heath, patents, as the agent of Pierre Rudolph Pozzi, 
of Bordeaux, a method of making artificial granite of 
a mixture of disintegrated natural. granite and clay 
with pounded glass, lava, or iron slags. The disin- 
tegrated granite is obtained by heating fragments of 
natural granite to a temperature of from 700° to 800° 
centigrade-(1282° to 1472° Fahr.) in a furnace, by 
which treatment they become disintegrated into a 
granitic sand. A mixture is then made of 1 part of 
this granitic sand, an equal quantity of pounded glass or 
its constituents, or lava, or iron slag, and 20 to 30 
parts of refractory clay, or 30 to 50 parts of ordinary 
clay, and this mixture is then Rad with a sufficient 
eee of water and moulded to any form required, 
after which it is submitted for about thirty-six hours to 
a heat sufficient to vitrify the mass. We should much 
doubt the possibility of obtaining sound blocks of any 
great size by this process. 

(No. 3243, 4d.) Alexander Melville Clark, of 53, 
Chancery-lane, patents, as the agent of Frédéric Le 
Clere, of 29, Boulevard St. Martin, Paris, a method 
of refining copper by blowing air into a bath of the 
molten metal, and also a method of reducing the 
silicate of copper by the aid of a mixture of lime or 
limestone and charcoal. 

(No. 3245, 8d.) Richard Howson, of Middlesboro’- 
on-Tees, patents a form of furnace. ‘This furnace 
has a ilow hearth like that of an ordinary rever- 
beratory furnace, and in the crown immediately over 
the hearth is placed a pipe or casing, through which 
the gas énters. This pipe or casing also contains one 
or more nozzles, through which air is forced under 
pressure, the jets of air so introduced causing an in- 
duced current of gas to be projected upon the materials 
on the hearth, whilst, at the same time, the air and gas 
are thoroughly mixed, so that intense combustion 
ensues, 

(No. 3246, 10d.) Richard Heathfield, of Birming- 
ham, patents, as a communication from Cyrus Dexter 
Hunt, of Fairhaven, U.S., an arrangement of ma- 
chinery for manufacturing cut nails, which it would 
be impossible to describe without the aid of drawings. 

(No. 3257, 10d.) James Murdoch Napier, of York- 
road, Lambeth, patents the use of wiping rollers, 
having yielding surfaces, in place of “doctors,” or 
scrapers, in calico printing machines. ‘These wiping 
rollers are applied so as to remove the excess of oaeer 
from the engraved printing cylinders and transfer it to 
hard surfaces or rollers, from which it is gathered by 
a scraper or doctor. 

(No. 3263, 10d.) Edward Lord, of Todmorden, 
patents machinery for opening and cleaning cotton or 
other fibrous substances, which it would require the 
drawings to explain. 

(No. 3264, 8d.) Clinton Edgecumbe Brooman, of 
116, Fleet-street, patents, as the agent of Pierre Emile 
Martin, of Paris, furnaces and apparatus for the 
mauufacture of iron direct from the ore. We shall 
have something to say about this process in a future 
number. 

(No. 3277, 10d.) William Anderson, of Erith, 
patents an apparatus for evaporating liquid solutions, 
and obtaining their chemical ingredients. In this 
apparatus the liquor to be evaporated is admitted into 
a closed tank set above a furnace, the flue from which 
conducts the flame over an incinerating hearth and 
under a second closed tank set above it. ‘he heated 
gas then passes to the chimney through a horizontal 
passage or heating chamber, above which is set a third 

oiler.. The boilers all communicate, by means of 
‘pipes, with a steam chest from which the steam can 
be led off and utilised in an engine or otherwise; 
and each boiler is fitted with a scraping apparatus 
to keep it clean. ‘The liquor is first’ concentrated 
to the requisite degree in the boilers, and is then 
discharged onjto the incinerating hearth, when the 
remaining moisture is rapidly driven off, after which 
the combustible portions of the residuum ignite aud 
are burnt away. 

(No. 3278, Toa.) Robert Anthony Edwards Scott, 


> 


of Hornsey-lane, patents arrangements of carriages 








and gear for working heavy guns. We could not 
rs describe Captain Scott’s plans without the 
aid of drawings. 

(No. 3279, 2s.) — agen of Kilmarnock, 
atents arrangements of single acting steam engines 
with double cylinders, which it would be impossible 
to describe briefly. 


“ ACCIDENTAL DEATH.” 

A verticaL boiler, 42 ft. 10 in. high and 6 ft. 9 in. 
in diameter, exploded at the Mersey Steel and Iron- 
works, Liverpool, on the same day as the horrid 
Abergele disaster. Six persons were either killed out- 
right or fatally injured, and ten others were more or 
less scalded or otherwise hurt. There has been a 
coroner’s inquest, and the explosion has been pro- 
nounced “ accidental,” and as resulting from “ no want 
of care, skill, or caution.” 
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The construction of this great steam tower is clearly 
shown in the annexed sketches. It had two furnaces 
and two flues, the latter 2 ft. in diameter for most of 
their height, but enlarged above and below, as shown, 
to 2ft. 7im. It stood upon four pillars. The bottom 
plate was square, and stayed by lin. rods to the 
flues, the rods being attached at each end by angle 
irons. About half of*the ‘bottom plate blew out, 
as shown in the sketch. This plate was corroded 
nearly through on the inside, all the way round, 
and about 1} in. from the side of the boiler. To this 
corrosion the explosion was unmistakably due. It 
had been going on for a long time, for it had been 
examined in May last, and then showed “slight signs 
of corrosion,” according to the testimony of the in- 
spector in charge of all the boilers at the works. It 
was again examined in July, and the corrosion was no 
worse. But this witness added that “ corrosion is 
“* caused ‘sometimes by impure water, and water being 
“carried through copper pipes, and various other 


“ corrosion in this instance.” And another witness, a 
boiler-maker, said that “the water within a distance 
“ of about a mile from the river had the effect of cor- 
** roding some kinds of iron.” 

There was nothing in the ordinary working of the 
boiler to have caused the explosion. The steam pres- 
sure could not be raised above 465 lb., it was oftener 
30 Ib., and the evidence showed that it was but 27 lb. 
just before the explosion. There was plenty of water, 
indeed, De — vat re their lives were onene b 
water, the plate that. gave way was at the very 
bottom, and, therefore, fully rin § The boiler was 
not an old one, having been put up in March, 1863. 

The bottom plate ought to have been connected 
with the shell, and not with the tubes, by three gusset 
stays on each side. The movement caused by the re- 
peated expansion and contraction of the tube would 
of itself induce corrosion in a ring near the shell, in 
the manner so often observed in other boilers so 
strengthened. 

If this boiler had been internally inspected, periodi- 
cally and with care, the corrosion could not have 
escaped observation. It was visible enough after the 
explosion, and must have been visible for some time 
before it. To declare, upon a coroner’s authority, in 
the presence of such a dreadful calamity, and of such 
evidence, that there was no want of care, skill, or 
caution, appears little better than a mockery of justice 
and common sense. 


CENTRIFUGAL PUMPS. : 

Tue large Efe umps, to which we referred in 
EnGIngERine of Apri last, viz.,a pair made by Messrs. 
John and Henry Gwynne, of the Hammersmith Ironworks, 
for the Hauville Reclamation Works, in Denmark, have been 
completed and shipped to their destination. These pumps 
are intended to lift, each, 260 tons, or upwards of 50,000 
gallons, of water per minute to a height of 6 ft. A very few 
centrifugal pumps, having the same sized revolving disc or 
“fan,” and inlet and outlet pipes of the same diameter, had 
been previously made by other firms ; but those under notice 
have the largest casings, and are, as a whole, the very 
largest ever made. The revolving dise, or “fan,” is 4 ft. 6 in. 
in diameter, and its width at the i 8iin. The 
suction and delivery pos are 3ft.6in. in diameter. The 
whole height of each pump is 11 ft. 6in., and its length 
9 ft., while the extreme ‘width, in’ the direction of the 
main spindle, ‘is 8ft. 9in. The spindles are of Bessemer 
steel, cast and forged by the Bolton Iron and Steel Com- 

y, and it is but just to say that the quality is magni- 
cent, the metal being apparently as pure as silver. One of 
the shavings, in our possession, is a curiosity for its length 
and elasticity. The spindles are Gin. in diameter through 
the dise. Th weight of the dise is. 18 ewt., of the spindle 
16 ewt., and of,each side casing 2tons 13cwt., the whole 
weight of each pump being 7 tons. The engines for drivin 
these great pumps have been made by Messrs. Kitson an 
Co., of the Kisedale Foundry, Leeds. They are a pair of 
combined, horizontal, -high pressure, condensing engines, a 
pump being placed at each end of the shaft. ‘The cylinders 
are 24in. in diameter, and the stroke is also 24in. The 
engines will easily work up to 300 indicated horse power. 
The actual duty, in lifting 500 tons of water per minute. to 
a 6 ft. lift; is 204 horse power nearly. 














Tue Loypon Genera OmNraus Company.—The directors 
of the London Omnibus Company receive a of 30001. 
a year each. Some of the shareholders expressed an opinion 
at a meeting held on Tuesday that this was too much. The 
i did ‘not agres with them. It seems that the rise in 
the price of oats has made a difference in the profits of the 
company of 65002. during the year, and the directors agreed 
that when the dividend fell below 5 per cent. per annum they 
would take 1500/. a year instead of the larger sum. Certainly 
30001. a year is not bad pay for a director of an omnibus 
company. 
Parents.—In the year 1867 2284 patents were passed, and 
2253 specifications were filed. 2528 applications for letters 
patent -la or were forfeited by neglect to for 
tents within the six months of protection ; and 31 patents 
seers void through neglect to file ifications. Of the 
patents upon which ifications are about 70 per cent. 
became void at the end of the third year by nonpayment of 
the 50/. stamp duty; and at the end of the seventh year, by 
nonpayment of the further 1007. stamp duty the number void 
is raised to 90 per cent., leaving only one-tenth of the ae 
number in force. The fees received in the year 1867 (by 
stamps) amounted to 112,843/. The fees paid to the Attorney- 
General and Solicitor-General and their clerks amounted to 
11,115/.; and the salaries and expenses of the office, compen- 





sation, annuities, printing, and. other ex iture, with the 
payment of the eee stamp duty of 20,8201., left 'a surplus 
42 The commissioners—the 


income for the of 42,8401. 
Lord Chancellor, Master of the Rolls, Attorney-General, and 
Solicitor-General—renew their representation of the need of 
a suitable building for the Patent Office. ; 

Trattan Coat.—The Florence Italie states that satisfac- 
fe - experiments have been made in the Gulf of S 2218 
with talian coal found in the valley of the Taro, a 


river 





“causes. Impurity of water was one cause cf the 
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Wandsworth, rtford, the third at sense 
Taverham, Lg, of re ibility, a much 
Lancashire behind time would be inclined to dash e face 

i i of sai Oa rarning, even wh instance 
whom the: imes.'s0 of its disregard in a thousand might his train 











(much of it once his 

prominent positi 

to publish to the w 

seul See 8 te 

when momentarily 3 

many years) every i 
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followed’ wi 

Times, and duly 6 
Whether it be that very the. trouble 
— we , or that ae vy y 
men and engineé are withheld y ° , It Is no 
often that a reply appeats,_ Asmp. ay m r is 
likely to be misled by the views. 60° pertinaciously ad- 


vanced by this gentleman, it, may indeed be said that 
they are not worth contradiction ; “but there are those 
who are yet to become railway managers who would 
erhaps like to be shown wherein their fallacy 
ies. ; 
This we will make clear. : i, 

The cases in which a real danger requires the stop- 
page of a through train at or outside an intermediate 
station do not probably bear a p ion anything 
like one in a mp Bi Py vad sa whi gee ion 
for stopping or checki es ises. ety is 
the ge danger the exception, ae a managed 
lines. Therefore, were the r signal always on, 
it would lose all its distinctive value. There would 
be the same signal, whether there was Ganger or no; 
and in by far the great majority of cases there would 
be no danger at all. A hly gttentive and 
dutiful driver would not, of/course, pass this signal 
until it had been lowered , bub such drivers, 
who form, we have good reason to believe, the great 
bulk of those engaged in thea ¢alling, would be just 
as attentive to signals upon the existing system. 
Indeed, Mr. Wrigley does not offen: st evidence 
to prove that the danger signal, when shown under 
the present system, is ever disregarded. When “on” 
it means danger, and it is an‘pmistakable warning for 
the driver to pull up, if it weme only for his own sake. 
But a very different driver,@eeing a so-called danger 
signal which, although always’ on, would not perha’ 





































mean danger once in a tiousand times, might 
tempted to run by it, and igfo)a train standing on the 
main line beyond the: end-of the station. This 
would be one dauer andsp | r indeed, 
upon what Mr. Waigley choo *€ positive 
or affirmative” system, Git contrary, 
would clearly be. meg being 
~— pie or’ 

r. Wri i is less a 


question, after all;“O. the 
of drivers than of th attentic 
latter may now forget; 

too late, to pute ’ wh 
occasion for it, biit.u \ affirmative” 
system, they would diye" thing-to-semember in such 
acase. There would beWie-dauger signal already on 
—always on—and it woul be the business of the 


driver of an approachingst Ssheware, And if, 
when no He ited, the:sig sdlinan forgot to lower 
the signal tospass at would therely cause 
detention, bubmot amaccides 


as 


man eon f= bonny an 
not forget, it would nob@owor hit 
to salted he knew that a tr 
an 'y to: pass. « Nowy 
might see a le ty signal th 

the si 
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hear the train untal Gtyvas,y 

there would thus be caused 

tious delays, which could Only? 

speed after passing the sig 
fe. Wri 


will hardly be: admitted 





danger at a station, were. to do nothing with the 
signals, but to leave ae tly as oaeue Many 
a zealous servant, we fear, thinking at the moment 








into destruction. qs 


wards of a quarter of a million sterli 
of the year, deserves apaseing notice in tese 
From the administration report of that be 
pears that the total receipts and cc 


Silas, sled io mMn'bidey propuliiespent 

5 s, raised to meet the heavy proposed ‘expendi- 
ture on account of drainage, and other Wolke of im- 
provement, bringing the total available amountefor 
expenditure up to 376,2477. The total expenditure 
during the year was 257,3187. 

Waterworks.—The actual cost of the Water Supply 
Works, as — contract deed entered into with Messrs. 
Brassey, Wythes, and Aird, is, in round numbers, 
480,000/., but to meet the cost of extra piping, stand 
posts, and other contingencies, the Justit + aiculite 
upon @ further expenditure of 40,000/., thus’ 
the total estimated cost of the works520,0002., and a 
loan of that amount has been obtained for the purpose 
+? sem on — aan ee 
in ington-square, but a plot o to the’ west 
of the square has been purchased, on which to erect 
all buildings connected with the reservoir, Con- 
siderable difficulty was experienced in putting in the 
foundations of this reservoir. According tothe speci- 
fications the concrete was to be laid at a depthof 8 in. 
over datum, but the contractors’ agent. was opp 
to so low a level, andthe committee, acting under the 
advice of Mr. Leonard, sanctioned the toncrete bei 
put im-at 2ft. over datum, but this level was after- 
wards raised by 2ft.; this will necessitate a decrease 
in the depth of the reservoir, as its completed surface 
cannot be more than a few feet above the road. On 
the advice of Mr. Leonard and Mr. Smith the reser- 
voir has been considerably strengthened, by increasing 
the thickness of the walls and depth of the concrete 












for its foundations, which will enhance the cost of the 
works by about 10,000/. 

As regards the distribution of water throughout the 
towngine contract déed o "67 miles of 
service pipes, but it ‘is estimated that 21 miles 
of extra piping, and stand-posts ided, 
which cost 18,400/. a 

It is anticipated that if the works até 
vigorously they be completed « 
close of 1869, and the total cost is est 














620,0007. 


its, engine-house, ‘and 
it Salt Wi " 


remains tide connect the priva 

compounds the various sewers, 

struct the necessary: 1 to 

old deep cutcha and pucca drains. “hoped that 

the drai scheme can be com thi 

Clark’s estimate of 828,598/. 
Roads.—The* actual di 








Tllumination.—Great “ . attention hs _ paid - the 
provision of meatis for improving the lighting of the 
town of Caleutta, and with this view a fresh arrange- 
ment has been entered into with the Oriental Gas 
Company. The committee estimate that to light the 
town with any of efficiency 3100 lights must 
be provided, and for the sake of economy it was 
determined that, for the present, 600 of this number 
should be lighted with oil. The following are the 
terms of the new contract : 

1. That the Justices should agree to increase the 
gas lamps to 2500, and that this number should be 
gradually raised to 3100 as fands might permit. 

2. That the Justices should in future pay one-half 
towards laying gas mains in lieu of one quarter, and 
that this yea should be a fixed one of 60 rupees 


per lamp. 
3. That all charges for laying gas mains and putting 


_}up lamps and brackets should be debited - an the 
ole 


Municipal Fund, and that the whole lighting 


rate should be expended on the current charges con- 


y nected with lighting the town. 
f 


4. That a new contract be entered into between the 
Justices and the gas company for the unexpired period 
of the existing contract, namely, up to the 31st De- 
cember, 1879. 7 

At the close of 1866 there were only 1677 gas, and 
567.0il, lights throughout the town. At the end of 
1867, there 2029 gas lights, or 352 in excess of the 
number at the close of the preceding year. 

Conservancy—The grant for the department under 
the’@harge of the health officer was 30,442/., but the 
total expenses incurred were only 26,905/., or 35377. 
less*than the grant, owing partly to the municipal 


. The quantity of earth and filth removed from 

ins during the year is estimated at 1,037,778 

cubic feet ; it is, however, admitted that though: the 
sets are kept clean, yet the drains throughout the 
northern part of the town occupied by natives are in a 
s¢ disgusting state, owing to there being at present 
no m of drainage at all in that part of the town; 
drains being only deep trenches either origi- 

dug on no principle or since obstructed b 


Duuaings. ‘ 

* ‘Phe-disposal of night soil is a question which is 
not grappled with at all in Calcutta, and the primi- 
tive-system of removal which existed centuries ago 
still yg With a view to applying an effectual 
remedy for this evil, the smsioieal commissioners 
adopted a of underground drainage, estimated 
to cost 341,800/., and the work was commenced in 
1858. Alterations, additions, and improvements were 
gradually suggested and adopted, which, together with 
the enormously enhanced value of material and labour 
since the estimate was formed, have resulted in an ex- 
penditure of about 450,000/. on the introduction of 
the wk. poner in a small area, notwithstanding that 
the ou works for the drainage of the whole town 


‘making | railWay not having been worked, and also to savin 
ig been effected in other branches of the rae 
the 


4] are on the eve of completion. ‘The town cannot now 
afford to complete the scheme, and it is feared that 


the~sanitary condition of Calcutta will not improve 


out | unless its drainage is taken*up as an Imperial 


question. 

The removal and disposal of the town sweepings 
has for many years been a most difficult question, 
and, therefore, in 1864 the construction of a line of 
rail to the Salt Water Lake, in order to facilitate the 
daily removal of all street sweepings to a distance from 


siti | the.town was determined on. Up tothe close of last 


the total cost of the line had amounted to 44,418/. ; 
now'almost complete, and will, it is hoped, be soon 
The Eastern Bengal Railway Company are 

us to take over most of the line and rolling 
stock, and-to pérform, at cost price, all eyes 0 for 
municipal purposes; Owing to the railway not being 
completed, the town sweepings have, as heretofore, 
been deposited on the Strand Bank; this arrangement 
‘has not, however, been altogether devoid of good, as 









iew, |a area of valtiable land between Armenian Ghaut 
A “Rheereetollalt has thus been reclaimed, and made 


Mor the contemplated improvements in the 
cutta. 








Bripiinetox Quay—Prorection or ForrsHorz.—The 
— finished at Bridlington is already collecting the 
forming a protection to the foreshore, which was 


fast ing away in front of the town property. With the 
view of, ‘applying this principle of protection, some 
gentlemen hewias. property on the coast intend, we under- 
stand, to witness the effect of the groynes 
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NUFACTURE OF RUM. 
CONSTRUCTED BY MESSRS. MIRRLEES, TAIT, AND WATSON, ENGINEERS, GLASGOW. 


APPARATUS FOR THE MA 


(For Description, see Page 227.) 
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veyed to the several antes Soe wong noe Se 
SLUICES WITH HYDRAULIC ‘LIFTING GEAR, | wih thencomry sir vewcle and saety raves to\provent 

any that might arise from a too sudden stoppage of 
CONSTRUCTED BY THE BUTTERLEY IRON COMPANY. on oe ee eee Sint neionig 


made. The rubbing faces of the seats and valves are lined 
with brass. When the valve has fallen nearly to its place, it 
is forced close up to its seat by means of inclined planes. 
These hydraulic 5 Bl will be opened and closed in a frac- 
tion of the time required with sluices now worked by 
manual power, and they will require only one man to attend 
to them, and all he will have to do will be to turn the water 
on or off as the case may be. 
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LOWE’S MARINE PROPELLER. 
To Tue Eprror or ENGINEERING. 
Sr1r,—Having read the account in your valuable Journal 


: | of the trial of an improved form of propeller patented by the 
late Mr. Lowe, it may be interesting to some of your readers 
anal to have a short résumé of the earlier patents of Mr. Lowe, as 
through them can be traced the steps by which he was 
working onwards to his last design, all his later efforts having 
been directed to obviate the defects to which his earliest 
patent was liable, and which defects are still more or less 
inherent in all forms of screw propellers now in use. 
= 8 Although these patents have proved beneficial to this and 
[A ART OE TIO ae. : rs } : other countries, we + “Y that, from a complicity of cireum- 
stances over which the inventor had no control, he him- 
= self derived very little pecuniary benefit from them. Each 
of them has, however, been brought into use from time to 
time, and found to act more advantageously than its pre- 
7 decessor, but neither of them can be compared in efficiency to 
Vi. this last “improvement,” which combines the application and 
a" RS r expensive experience of forty years. 
th } The form of Mr. Lowe’s first invention, dated March, 1838, 
consisted of curved blades, being sections of a screw affixed 
to an axis below the water line, or cast solid therewith, but 
he found them subject to several defects: 1st, there was a con- 
= | siderable “ slip,” as it is technically termed; 2nd, there was a 
churning of the water at the lower part of the blade next the 
i axis; 3rd, there was a vibration or tremulous motion in the 
ie Te | ship during the rotation of the blades ; 4th, there existed some 
ll : | resistance to complete action at the outer edges of the blades 
= Y is | : and at the axis or boss. These defects he eradicated by altering 
Y I G S , ' 3 | the form of the blades, and likewise of the boss, and in his 
Ui me : second patent, dated 1852, the surfaces of the blades form no 
= . | portion of a screw, for the lines of junction with the boss and 
the surfaces of the blades are in p crossing each other, 
the outer edges not being in a line with each other, but the 
central portions of each blade are in the same line, and a 
straight line may be drawn passing through each blade and 
the centre of the boss or axis, when the blades are opposite 
and transverse to each other. The blades are concave and 
convex on each surface and cast solid, or otherwise, on an 
oval boss, and balance each other. The edges of the blades 
are chamfered off to diminish resistance, and form a cutwater 
for direct or reverse action. ‘ From this short extract from 
the specification it may be clearly seen that at this early 
period Mr. Lowe a oned his first principle of the section 
of the screw as one no longer desirable or best suited for 
propulsion, on account of the afore-mentioned defects, for he 
now employs blades with concave and convex surfaces, a form 
of construction to which he adhered in his third patent, and 
which is fully developed in the propeller of 1862.’ 

Mr. Lowe’s third invention, dated 1855, was to remedy “a 
waste of power arising from the propeller not acting properly 
and effectually on the water, so he divided the blades or vanes 
of the screw propeller into two or more parts, and placed 
them in pairs or sets in or near a line which passed diagonall 
across the boss. By dividing the propeller the second half 
acted more effectually than before. The choking action was 
obviated, as a portion of the water that had been acted on 
by the first section was allowed to escape between the first 
and second sections, and the latter then acted with greater 
effect on the water. When two sets of blades are used the 
first one of the pair is made slightly convex, or bowed with 
the edges Prem a off, so that they may enter the water 


more quietly than if left square. The second blade is, on the 
contrary, made slightly concave, so that when the water slips 
from the first b on to the second, the latter will act more 
effectually than if it were straight or flat, or made convex 
like its fellow. These blades can be arranged two or more in 
a set, and two or more sets adapted in a proper manner to 
the same boss, which is made of an elliptical shape. 

“ From this method of arranging the blades of a propeller, 
which are placed diagonally, one behind the other on the 
, . 2 boss, as seen in the'drawings of the specification, is derived 
TE above is an illustration of penstocks, or sluices, that , valves have been arranged to be worked by hydraulic power. | what is commonly called the Mangin screw propeller, which 
the Butterley Company are now making for the Admiralty. | Each sluice valve has a vertical cylinder venhand, Pp as | is sometimes in Her Majesty’s navy, and is capable of 
They are to be fixed in culverts 6 ft. by 5ft., and will have to | close to the coping level as possible, so as to be nearly above the producing results,” 
resist very re pressures. The pressure on some of them will | water level, in case it should require ing in order when| The iar form of the fourth and last invention of Mr. 
be as much as 30 tons on the surface of each. When two metal | the water is in the well. Each cylinder will firmly fixed | Lowe is sufficiently illustrated phy ong ogee ary 
surfaces have been at rest and in contact with each other for | on two cross ‘girders at the top of the well, and with | ing the notice of trial of it by iralty orders, and iis 
some time, in water and under very heavy pressure, it requires | proper pistons having the same length of stroke as the lift of | results. I therefore merely append a summarised extract 
great force to make them commence to slide upon each | the sluice valve. The sluice valve will be connected to the | from the inventor’s specification, so that your readers may be 

. An experiment was made a short time since upon | cylinder pees fru piston rod, so that when the water | able to see from the trial that it carries out the objects of the 
a penstock or sluice at Keyham Dockyard, and it was found | pressure is applied to the cylinder, on the underside of the | inventor, who states “that the object of this invention is to 
that a sluice valve, 5 ft. by 3 ft. 6in., under a mean pressure | pi it will be lifted direct the whole length of the stroke. } ‘economise’ the power applied to the driving of ships’ pro- 
of 38 ft. head of water, required six to eight men, at levers the sluice valve is full open, and the piston at the top | pellers to prevent the churning of the water near the centre 
7 ft. long from centre of screw, making only 34 revolutions | of its stroke, it will be kept in place by means of a trigger or | of motion, and at the same time to effect a reduction of the 
per minute, to make the first few turns, after which two men | bolt, sliding into a slot in a bar which is in connexion with | slip of the propeller, and of the vibration of the shaft.” 
raised or worked it easily at the rate of six revolutions = the piston rod.’ This is to ent the sluice valve falling back carrying out this invention there are used two, three, 
minute. This shows that when once the sluice valve has | and closing the sluice should the water pressure be turned off. | or more radial blades, and these blades are shaped so that, 
commenced sliding on its seat the power to work it is con- | When the sluice is to be closed it will be necessary to turn on | when viewed edgewise or endwise, instead of forming portions 
siderably diminished, in fact, the power required to work the | the pressure of for a moment, to relieve the sliding bolt, | of the thread of a screw, they will present a curved line 
valve in motion is only about one-fourth of the power re- | ‘and then turnit off, and at the same time open a cock to let the | curling in opposite directions ‘from centre to the edges 
quired to put it in motion on its seat. : water on the underside of the piston run to waste at such a of the blade. 

In order to avoid agen | eight or ten men in attendance | tate that the sluice valve by its own weight ‘falls gently into T am, Sir, yours truly, 
when opening a sluice, and to save time in the operation, the its place and closes the sluice. The water power will he con-} London, August 29, 1808, HV 
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BREWING AND BREWERIES.—No. XXIL 


Borne Taz Wort; Coppers anp Borne 
Bacxs—( Continued). 

Some experiments, conducted by Messrs. A. M. 
Perkins and Son, bear strongly on the matter on which 
we are now treating. Messrs. Perkins have, as is 
well known, had a very large experience in the appli- 
eation of pipes containing steam or hot water for heat- 
ing purposes, and they have found as an average 
result in practice that wrought-iron pipes, supplied 
with steam at a pressure of 1001b. per square inch, 
and immersed in water at a temperature of 212°, will 
condense per hour for every 2 square feet of immersed 
surface, the steam resulting from the evaporation of 
one cubic foot of water. If, however, the steam 
supplied to the pipes is at a pressure of 10\b. per 
square inch only, 10 square feet of surface will, under 
similar circumstances, be required to condense the 
same weight of steam; a result owing partly to there 
being a greater difference in the temperatures within 
and without the pipes in the former than in the latter 
case, and partly to the fact that the steam, at a 
pressure of 10 1b. per square inch, has to part with a 
greater amount of heat during condensation than that 
at a pressure of 100 lb. 

The relative quantities of heat transmitted by the 
pipes in the two cases may be calculated as follows: 
A cubic foot, if at its maximum density (corresponding 
toa temperature of 39.1° Fahr.) weighs 62.425 Ib., but at 
ordinary temperatures it is somewhat less, and it will be 
sufficiently near for all practical purposes if we assume 
that in the first of the two cases mentioned above the 
amount of steam condensed was 31 ]b., and in the 
second case 6.2 1b. per square foot per hour. Steam 
at a pressure of 100 |b. per square inch has a tempe- 
rature of 338°, whilst its total heat is about 1214°, 
and a pound of it, therefore, when condensed into 
water at a temperature of 338° (the full pressure of 
100 lb. per square inch being maintained in the pipes), 
_— up 1214—338°=876 pound-degrees of heat. 

n the case of the pipes supplied with steam at 100 Ib. 
per square inch, therefore, each square foot trans- 
mitted 876x31=27156 pound-degrees of heat, a 
quantity sufficient te. raise 169.7 1b., or nearly 17 
gallons of water, from 52° to boiling point. The 
steam at a pressure of 10 lb. per square inch, on the 
other hand, has a temperature of 240.2°, and a total 
heat of 1187.2°, and a pound of it, on being condensed 
into water at a temperature corresponding to the pres- 
sure, gives up, therefore, 1187.2° — 240.2°=947 pound- 
degrees of heat. In the case of the pipes supplied 
with steam at 10 lb. per square inch the amount of 
heat transmitted, per square foot per hour, was 
947 x 6.2=5871.4 pound-degrees, a quantity sufficient 
to raise 36.7 lb., or 3.67 gallons of water, from a 
temperature of 52° to boiling point. 

It is worthy of remark that these experiments cor- 
roborate the theory accepted by M. Peclet and other 
experimenters, but doubted by M. Havrez, that the 
quantity of heat transmitted through any surface varies 
very uearly, if not exactly, as the difference in the 
temperatures on the two sides of that surlace. Iu 
both instances the pipes were, as we have said, im- 
mersed in water at a temperature of 212°, but whilst in 
the case of those filled with steam at a pressure of 1001b. 
per square inch, the difference of temperature was 338° 
—212°=126°, in the case of those supplied with 10 lb. 
steam it was but 240.2°—212°=28.2°, Dividing by 
these differences of temperature the amounts of heat 
transmitted per square foot of surface per hour we 

27,156 _ oye e , 5871.4 _ ong 
—- Sf wo. a —ee ES BUC. - 

t 136 15.5, and a3 08.2 pound 
degrees of heat respectively as the amounts transmitted 
per square foot of surface, per degree of difference of 
temperature, per hour, in the two cases. 

Although, as we have stated, Messrs. Perkins have 
found that about 62 lb. of steam at pressures of 100 lb. 
and 10 lb. per square inch cam be condensed per hour 
by 2 square feet and 10 square feet, respectively, of 
pipe surface immersed in water at a temperature of 
212°, yet in general practice they employ pe sur- 
faces than these to condense ou a weight of steam. 
Thus for steam at 100 1b. pressure about 3 square feet 
would be provided to do the above amount of work, 
whilst the 40 square feet of surface would only be relied 
on to do this work in cases where the steam varied in 
pressure from 10 1b. to 20 1b. per square inch. 

With regard to coppers with double bottoms heated 
by steam, the first experiment we shall quote is one 
recorded by M. Peclet in his admirable treatise on 
heat, to which we have already referred. This expe- 
riment was made on a boiler with a double bottom, ex- 
posing 25.83 square feet of heating surface, this 
double bottom tees supplied with steam at a tem- 


perature of 275°, or a pressure of very nearly 30 |b. 
above the atmosphere, by @ pipe L57in. in ate me 
An air cock was placed atthe Snr pean uble 
bottom, so that the air might. be-expelled.--In_ this 
boiler 1980 lb. of beet-root juice, at an initial tem- 


mitted the leat at 7" 

=1284595 ome “gr }per hour, with an average } 

difference of tener on the two sides of the bot- 
Se rata 404°. The total heat of 


tom ‘of 275— 
“" \ 
ive pressure is 1197.6°; and if 





steam of 304b. 
we suppose it to have been condensed into water at a 
e of 212° the above results would corre- 


St 


2 EE eee = 987 Ib. 
(1197.6 — 919) X 149.5 x 25.83 4 
of steam. per square foot of surface, per degree of | 
difference of temperature per hour. 

In another ouperines: nducted by M. Clément- 
Desormes, # quoted by M. Peclet, the surface 
exposed tothe action ofthe steam was one square 
metre or 10,76 squate fest, and was composed of thin |) 
copper-platey the steam used was a&t atmospheric 
pressure, and the water heated had tiie) 
of 82.4°, the*mean difference between the temp 
of the water and steam being thus 212+ 82.4== 138 
The experinent-was ued for one“hour, and 
quantity of steam eondepsed, as estimated by? 
Clément-Desormes from the heat yielded, was 100%i 
grammes or 22016. ‘In-this case the quantity gto 
deuged Sener os er hour amountéd 

2205 90 S41b. for °° * — issih. 

70.76 © 10.76x129.6° 
per squaré’ foot of suffaea: per degree of difference of 
teniperature per hour. {Dhis is considerably less than 
that obtadags in. the preceding experiment, a result 
which M.. Beclet coi to be due to the water 
being but ecomparatively*Slightly heated;*so*that the 
ci tion, | : y : : 

Some experi 





steam. The boiler used was 18} in. in diameter 
| 134m. deeprat the y 


casi 


by 


sults of two experiments on it are given in 


2 Baliga 8 rained tg pol point-in | Noy 
ee 1980 x 21239) 60} sult 
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pbsequent experiments 220 lb. of 
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m condensed in ten minutes 
ual to from 52.8 lb. 
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The ditfe of temperature 
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*, and the. condensation took place 
eof .091 Ib. to..118 1b. per square 
ar of difference of tem- 
Ppalia obtained b}M. Havrez are 
othat derived from M. Peclet’s 
experiments already 
_ me measure a 
y M. Havrez being of cast iron 
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TABLE No. VI. Sxow1ne THe AMounT oF STEAM-HEATED SURFACE REQUISITE TO Bort og TO EVAPORATE A GIVEN 
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Ib. square feet. uare feet 
MM. Laurens and Thomas... 10 Copper steam pipes 4r 18.28 
MHavres ... «| 2 PR Te 15 67.58 
Cast-iron. boiler wi . 
is oes ive ove} 09 double bottom 4.57 203. 
M. Peclet ... Pte pr 337 Copper, double bottom) 1.22 54.23 
Messrs. Perkins ies aa 14 ‘Wrought-iron pipes | 2.89 110.6 




















No. V. the results of the various experiments de- 
scribed above. . 

M. Peclet’s deductions (expressed in English mea- 
sures) from his own experiments, and from those of 
MM. Laurens and Thomas, and M. Clément-Desormes, 
are, that with vessels fitted with coiled copper pipes, 
the amount of steam condensed is .2825 lb. per square 
foot per hour per degree of difference of temperature 
during the heating of the water, and from .904 1b. to 
1.017 lb. during ebullition. In the case of boilers. 
with double bottoms, he considers the average conden- 
sation to be .2825lb. per square foot per hour per 
degree of difference of temperature. M. Havrez’s de- 
ductions are expressed in a different form. He con- 
siders that to heat 1000 kilogrammes, or 220 gallons, 
of water from a temperature of 50° Fahr. to boiling 
point in one hour, | square metre, or 10.76 square 
feet of steam-pipe surface, or 4 square metres (43.04 
square feet) of cast-iron double-bottom surface ought 
to be provided, the steam used being supposed to be 
at a pressure of 60 lb. per square inch. Ineither case 
M. Havrez states that from 396 lb. to 440 lb. of steam 
would be condensed during the heating of the water; 
and that, in maintaining ebullition, from 88 lb. to 
110 Ib. of steam per hour would be condensed in the 
double bottom, and from 110 lb. to 154 Ib. in the pipes. 
From these deductions it will be seen that, as we have 
already remarked, M. Havrez assigns a much lower 
value to the condensing power of the steam-heated 
surfaces than M. Peclet. In the case of the coils of 
pipes, it will be remembered that the pipes used by 
Ae Havrez were slightly coated with incrustation, and 
we are inclined to believe that it was owing to this 
that M. Havrez obtained such low results. e diffe- 
rence in the case of the boilers with double bottoms 
is, to some extent, accounted for by the fact that the 
boiler used by M. Havrez was of cast iron, whilst the 
steam heated surfaces in M. Peclet’s and M. Clément- 
Desormes’ experiments were of copper. 

As the general results of the experiments above de- 
scribed, we may state that, in the case of copper steam 
pipes, those of MM. Laurens‘and Thomas show a con- 
densing power of about 1 Ib., and those of M. Havrez 
about .27 lb. of steam per square foot per hour per 
degree of difference of temperature. In the case of 
boilers with double bottoms M. Peclet shows the 
condensing power per square foot os hour per degree 
of difference of temperature to be .337 1b. with a 
copper bottom, whilst M. Havrez’s trials show it to 
be about .09 lb. -in.a thick . cast-iron boiler. From 
these general results we may calculate the amount of 
surface necessary to boil or to evaporate one barrel of 
water in one hour by means of steam pipes or steam- 
heated boilers with double bottoms, and in doing this 
we shall assume the steam used to be at a pressure of 
30 lb. per square inch above the atmosphere, a pres- 
sure which is very generally available. 

A barrel of water weighs 3601b., and, in order to 
raise it from a temperature of -52° to boiling point, 
it is requisite to impart to it 360 x (212—52) = 
57,600 pound-degrees of heat. . As the latent heat of 
steam at atmospheric pressure is 966.6° a further 
amount of 360 966.6 =347,976 pound-degrees is 
necessary to convert the barrel of water into steam, or 
in all 57,600+347,976 = 405,576 pound-degrees of 
heat are required to evaporate it from an initial tem- 
perature of 52°. On the other hand, the total heat of 

‘steam at a pressure of 30 lb. above the atmosphere is 
1197.6°, and for every pound of steam condensed into 





Water at a temperature of 212° there are 1197.6—212 


=985.6 pound-degrees of heat imparted to the pipes, 
and by them to the water surrounding Aco he 
temperature of steam at a pressure of 30 lb. is 274.4°, 
and in heating water from an initial temperature of 
52° to boiling point, the mean difference between the 
temperatures of the steam and water would be 274.4 


ate = 142.4°, or say 142°. MM. Laurens 


and Thomas’s experiments show the copper pipes to be 
capable of condensing 1 1b. of steam per square foot 
per hour per degree of difference of temperature, and 
therefore in heating the water from 52° to 212°'a 
— foot of surface would be capable of transmitting 
985.6 x 142=139,955.2 pound es of heat per 
hour, and dividing 57,600 (the number of pound- 
degrees of heat required to 8 barrel of water 
5 
from 52° to 212° Pert dt aie 

_ ) we get 750 52 
as the amount of steam-heated pipe surface required to 
raise one barrel of water from 52° to boiling point in 
one hour. 

In ‘evaporating the water from a temperature of 
212°, it must be remembered that the difference 
between the temperature of the steam and water is 
reduced to 274.4°—219=62.4°, and the number of 
pound-degrees transmitted per square foot of surface 
od hour will be (according to MM. Laurens and 

homas’s experiments) 985.6 x62.4=61501.45, and 
dividing 405576 (the number of pound-degrees of heat 
required to evaporate a Soret of water from an 
i amen of 212°) by this number we have 

55 sae 

—peepca= SIG 
6150144 =6.6 square feet as the surface required 
to convert a barrel of water at a temperature of 212° 
into steam. ‘The above calculations are, as we have 
said, based upon MM. Laurens and Thomas’s experi- 
ments, and for convenience of reference we have made 
similar calculations based upon the experiments of 
M.’ Havrez and M. Peclet. The results of these 
calculations are embodied in Table No. VI., which 
gives the amount of surface required to boil or to 
evaporate one barrel, and also 100 gallons, of water 
perhour. We have also included in this table the 
racti¢al results derivable from the experiments of 

essts. Perkins, which we have wre above As 
we then stated these results showed the transmission 
of from 208.2 to 215.5 pound-degrees of heat per 
square foot of surface per hour, per degree of 
difference of temonestiens jal we at the same time 
remarked that in practice a lower transmitting power, 
say about two-thirds only of that indicated by the ex- 


=.41 square feet 


periments, should be relied on. If, therefore, we foes 


assume that’in practice a square foot of wrought-iron 
pipe surface is capable of transmitting 140 pound- 


egrees of heat per hour for each degree of difference of | and 


84 7 Sone this will correspond with the condensation 
of weg Ib. of steam at a pressure of 30 lb. per 
square inch; and itis upon this basis that we have 
founded the calculations given in Table VI. 

Taking into consideration the circumstances under 
which the ‘various experiments we have described 
were conducted, and making the allowances which; are 
in some cases necessary to render the result applicable 
to general practice, we consider that the areas of sur- 
face given below may, under all ordinary cireum- 
stances, be relied upon to perform the work indicated. 
The steam used is in all cases supposed to be supplied 
at an effective pressure of 301b. per square inch. - 








Areas of steam heated to raise 

stot te Sain Prem pe petted pouperstare af ta” oo 
Copper steam | — 
ee My 


¥ square feet 
Copper steam pipes’... i. 44 
” “haa “eee one one 8 
Copper with double. Whee. 60h SCG 
Areas of steam heated surface required to evaporate one 
barrel of water per hour from an initial temperature of 212°. 
; square feet. 
Tron pr ‘oe sad ete tak See ae 
with double bottom .«.. oe eco 30 
Cast-iron boiler with double bottom ... we FBR 


Areas of steam heated surface required to evaporate 100 
gallons of water per hour an initial temperature of 
212°. 


ie 4 —- feet. 
pper steam pipes ose 
Tron) oy tee + 11 
Copper with double bottom 82 


Cast-iron boiler with double bottom ... ... 208 








STILL FOR THE MANUFACTURE OF RUM. 


THE engraving on page 224 represents the construction 
and tem mais. iE apparatus for distilling rum from the 
residual liquors of sugar manufacture after extraction of so 
much of the crystallisable sugar, as the more or less perfect 
process of sugar manufacture will permit in each special 
case. The sugar is converted into alcoholby a fermentation 
process, and the alcohol thus formed, together with a number 
of other volatile organic products which give the peculiar 
flavopr to the rum produced, distil over when the liquor 
is heated by steam to a temperature emg the boili 
point of that aleoholic: compound or mixture. ‘The ap us 
and illustrated has been constructed by well 
known firm of Messrs. Mirrlees, Tait, and Watson, of Glasgow, 
for a sugar plantation -in the West Indies. The character- 
istic element in this construction is the employment of wood 
for all those parts and details which can be made of that 
material without interfering with the efficiency of the appa- 
ratus. For an apparatus destined for a country where 
repairs or reconstructions in wood can be carried out with 
facility, while all metal work must be ordered and 
from a very great distance, this mode of construction is of 
great value, and the design, therefore, is of great, practical 
merit and utility. 

Fig. 1 shows a sectional elevation, and Fig.2 a plan 
of the apparatus. The still is a wooden tank of cylindrical 
form, having a steam pipe in its centre, and a perforated 
pipe projecting from the latter in a horizontal position close to 
the bottom of the still. The still is covered with a wooden lid 
which carries a copper hood of the usual form for collecting 
the ascending vapours, and leading them to the condenser. 
Between the still and the proper a clarifier is in- 
serted. This, in reality, is but a small condenser of 


volatile products arrive at their point of condensation. The 
most important of those ily condensed urs is the 
steam or vapour of water which rises along with the alcohol, 
and the greater portion of this steam is readily condensed by 
the clarifier or small condenser, while the purer alcoholic 
mixture, or the rum itself, passes further on the large con- 
denser, and making its way through the worm is finally 
collected at the outlet of this vessel into a vat or reservoir for 
the finished and saleable product. 








Comparative CasuanTies oF War.—The Revista 


Prussians 
soldiers. At Moscow the French 


report of General Rosencranz, which caused some surprise at 
the time: it was gener en emt pees 9 of cannon 
only 728 men hors de combat, and out of 2, mi 
shots no more: than 13,330 -took effect. It thus took 27 
cannon balls and 150 bullets, or about 252 ib. of metal to dis- 
able each soldier. 






i 
1 


| 
i 


















ENGINEERING. 











CARRIAGES AND GEAR FOR WORKING HEAVY GUNS. 


DESIGNED BY CAPTAIN JAMES B., EADS, ST. LOUIS, U.S.A. 
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justed into the position required; in order, however, | 
that the portholes may be of a minimum size, the centre | 


of motion, or muzzle of the in its horizontal 
vibration, is, by the ment of the guide bars, 
in the centre of the reover, the centre of motion in 
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upon the bar, securing the 
sirlege.... Tho nlide being 
i , reverses the valve in such 
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HYDRAULIC BRAKE FOR LOWERING THE BELLS OF BLAST 


FURNACES. 


DESIGNED BY MR. WRIGHTSON, ENGINEER, STOCKTON-ON-TEES. 





has recently been successfully a by Messrs.. Head, 
Wrightson, and Co., of Stockton-on-Tees, to the furnaces of 
Messrs. B. Samuelson, and Co., of Newport. ? 
The usual method of lowering bells is by means of winch 
gearing at the end of the beam ing the bell; this is 
complicated, liable to get out of order, requires one man, 
and frequently two men, to work it safely. In the improved 


THs new arrangement for iy api bells of furnaces 











arrangement a small hydraulic cylinder is placed under the end 
of the beam. In this 
is attached to the end of the beam by a 


cylinder a piston works vertically, and 
ing rod. A 


water passage connects the top with the bottom of the cylinder 
and a cock placed midway in this passage regulates the flow 
of water from top to bottom side of piston. the bell 


is required to be lowered, this cock is opened, and as the 
water flows from the top to the bottom of the piston 


the bell descends as gradually as the attendant (who may be 
a boy) may think proper; he can stop it by shutting the 
cock in any part of its stroke, and the bell is brought back 
again to its position when the charge is all off by the heavy 
balance weight at the end of the beam. The advantages 
claimed for this system are simplicity of parts, small liability 
to get out of order, the ease with which it is worked, and the 
small cost at which it may be applied to existing bells. 








APPARATUS FOR HAULING VESSELS INTO DEEP WATER. 


DESIGNED BY MR. ANDREW MURRAY, ENGINEER, PORTSMOUTH. 


FAUST. SA 


ZS 


PASS AAS 





Next after inventions designed with a view of saving life, 
few are of greater national importance than such as aim at the 
tion or preservation of property. The importance of the 
invention by Mr. Andrew Murray, of Her Majesty's dockyard 
at Portsmouth, which is herei r described, may not at first 
sight be fully apparent to all. Its aim evidently is, the protec- 
tion of both life and property 5 but in order to show to what 
extent euch an aid to stranded vessels is really required, it will 
be as well, in the first instance, to refer to the returns of such 
casualties, and it will be sufficient, in the present instance, to 
refer merely to the wrecks which haye occurred on or near the 
coasts of the United Kingdom during one year. The latest 
blished return, from which the following particulars have 
ar obtained, is that for the year 1866. During that year 
casualties occurred to no less than 2289 vessels ; full. value 
of the loss thereby incurred does not appear, but it is. shown 
that the loss in 1854 of those vessels was 1,018,000/., and on 





Fic. 


590 of 453,6401., making the total estimated loss, as 


re 1,471,640/. Out of the above total number of casualties 
during the year, 265 vessels were stranded on rocks or sands 
about the coasts ; of these, 73 vessels were totally lost, and five 
sustained partial damage. These 78 vessels, which were thus 
either lost or 2 in all 749 hands on board, of whom 
393 lost their lives. Thus it will be seen that there is great 
need for some such invention as the present one, by means of 
which such seme mag sine Se en. The 
figures given a er only, as we have already stated, to 
losses on the coast of the United Kingdom; a aoe state- 


ment having reference to all recorded accidents of a like nature 
pep we the world, would, it is to be feared, tell a ghastly 


The comparatively small amount of power possessed b 
steam tugs to haul any vessel off a shoal pve once uni 
must be too apparent to require any explanation here; but by 








the addition. of Mr. Murray’s apparatus, which it is 
should be fitted on board steam tugs or other steam aa or 
on board eR as for the purpose, much greater power may 
be obtained by =I arrangements at present in use for 
enabling stranded or heavy bodies of any kind to be 
moved into deeper water. This improvement consists in fitting 
one or more powerful capstans, windlasses or crabs, which may 
be either worked by steam or other power, on board of a vessel 
other than the stranded vessel, and which vessel is to be placed 
between the stranded vessel, and one or more heavy anchors laid 
out in the direction in which it is desired to move it. The 
capstans or crabs are on the same base plate with 
the bollards or bolts to which the towing ropes or 

the stranded vessel are attached, and the parts 
together in such a manner by plates or bars, 
strain in opposite directions is brought upon them i 
pass through the framework of the vessel in 
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placed. The capstan may be applied to the cable from the 
Setunied seendl oad dheoettadiens the anchors may be made, 
fast to the bollard; or whea two capstans ‘of: windlasses are 
used, one may haul upon the anchors and the other upon the 
stranded vessel, the purchase being made powerful enough to. 
sustain a strain equal to the holding power of any anchors or 
cables. The mode of applying the apparatus to haul off a stranded 
vessel ia shown in the accompanying illustrations. The 





AE dae. Dpdindind Ut oky-chold hislogtnbtion 
awn. a 1 “mot 
is compunicated from the crank shaft to a worm-wheel shaft, 
having right and left worms on either side respectively, working 
into worm wheels which drive the windlass. And thus when 
strains are brought upon the two windlasses acting in opposite 
directions the strain on the driving worm shaft is neutralised. 

In the accompanying illustrations, Fig. 1 shows a longitudi- 
nal section of a tug steamer fitted with Andrew Murray’s haul- 
ing-off gear; Figs. 2 and 3 show, on plan, two ways in which 
the hauling apparatus may be brought to bear upon a stranded 
vessel, and Figs. 4 and 5 show, as before stated, details of the 
apparatus on an enlarged scale. 

e are informed that Mr. J. Taylor, the engineer at Birken- 

head, is interesting himself in this matter, and hopes to bring 
it jnto operation at the port of Livefpool. 















ENGLISH LOCOMOTIVES IN BELGIUM. 

Messrs. Grorezs Enetayp ayp Co., of the Hatcham 
Ironworks, London, are now delivering a large number of 
powerful passenger engines at Ostend, for the Société Géne- 
rale d’Exploitation des Chemins de Fer. We may mention 
that this important company, for working, or rather farming 
railways, has given great confidence to railway proprietors in 
Belgium, by the extraordinary success which hes attended 
its operations since its commencement in 1866 ; at the present 
moment the very rapidly increasing network of this company 
extends over 702 kilometres, while the L’Etait works now 
number. 800, the Grand Central 617, and the Grand Luxem- 
bourg about 400 kilometres. 

The engined now delivering by Messrs. England and Co. 
are of great steam generating power,’ and they run with 
pastor i steadiness at high speeds, which characteristic 
features render these engines specially adapted for working 
heavy and fast passenger traffic, as has been fully proved by 
several recent and very satisfactory trial trips between 
Ostend and Courtrai. 

Concerning consumption of fuel, the last report of the 
Société Générale shows that up to June, 1868, their engines 
have run a total of 2,166,877 kilometres, with a consumption 
of 25,209,620 kilogrammes of coals, or, on an average, 11.63 
kilogrammes per train kilometre, while the new English 
engines have only consumed an average quantity of 9 kilo- 
grammes per kilometre. We append the following details of 
construction of these engines and tenders : 

linders, inside, 16 in. diameter; length of stroke, 24 in. ; 
ili mit<fiameter, and coupled ; 
istance of centres of 


3 len 
barrel, 9 ft. 9 in.; copper direbox, 8 ft. 1 in., long, and 
Sft. 6tin. wide; 159 brass tubes, 2 in. diameter outside; 
heating surface, in box, 139 square feet; tubes, 845. square 
feet, total, 984 square feet; weight of engine in working 
order, on driving wheels, 10 tons 16 cwt., trailing wheels, 
10 tons 6 cwt., leading w. 9 .tons. 9 ewt,;- total, 
30 tons 10 ewt. The tender is, carried on six wrought-iron 
wheels, 3ft. 8 in. diameter ; distance of centres of axles, 6 ft. ; 
tate woneel bese, 12 ft.; } 1 coer cas get age 
pacity of tank, 1600 | spice to carry 2 tons o 
caal; weight in working order, 20tons.+ 

It is but fair to mention thatthe workmanship and ma- 
terials of these engines, pronounced, the Belgian. ineere 
ag excellent, does great credit to the firm of Messrs. George 
England and Co. 


Pemate Macutyists.—Mrs. Dall, inher recent book, dis- 
cussing “ Woman’s Work,” .gives the following :—-“ Accord- 
ing to thy request,” writes a Quaker friend from Wilming- 
ton, Delaware, “1 send thee some facts concerning Sarah 
Amn Scofield. Some fifteen “years since her fathe? became 

«very much involved in debt.. /Heowed some ten, or: twelve 
hundred dollars, having lost~jargely shy working for cotton 
anf woollen mills. His busi was shaking spindles and 
flyers. His daughter, then j ten saeaed'e into 
her father’s shop and assist hig, she being the t of 
seven children. He accepted! nad he tole him- 
self that in twelve months she could fish. @*work and 
2 better than any man neue ; i i ‘ 
earned fifteen a week at the rate he then pai 

other bands. Her father died. © two eldest brothers 
ylearned.the trade of her, and went away. She has now two 
(younger sisters in ap renticeship, and a brother fourteen 

ears of age, all working under her—turning, polishing, 
Hin , and fitting all kinds of machinery. I went out to see 
her last week. She was then making water-rams to force 
streams into barns and houses. She is also beginning to 
make many kinds of carriage axles. She is her own 
draughtsman, and occasionally does her own forging. To 
use her own words, ‘What any do I can but try at.’ “She 
has a steam engine, every part of which she understands ; 
and I know that her work gives entire satisfaction. When 
they have steady ani they clear sixty dollars a 
week, and she says she would rather work at it for her 
bread then sewing for ten times the money. The truth is, it 
is business she is fond of.” : 

Rarrpiry 1x Berper Constrvuction.—Time is money, 
and railroad men in America know it. On Monday evening, 
July 27, the bridge on the Toledo, Wabash, and Western 
Railroad, over the Vermilion Railroad at Danville, U.S., was 
entirely burnt up. On August 8, a new bridge was com- 
pleted, and trains crossed on it. The bridge is 1100ft. long, 
and about 98 ft. high above the bottom of the river. 
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FORTIFICATION.—No. XIV. 
Besrves forts = works flanked from the énceinte) 


able variety of works open at the gorge are used in 


field fortification. The simplest of this class are re- 





Hemme ering & sali gle. ° “as. Be 
ia combination with other works 

front of an army'standing on the defensive, they are 
constructed to Gover gateways, bridges, avenues, 
ravines, &c, They form very effective defences when 
their extremities are upon rivers or other obstacles 
that prevent theit being turned, or when their faces 
are flanked by a powerful fire from the rear. They 
are often traced in front of more important works— 
as outworks in permanent fortification, to delay and 
embarrass the assailant; sometimes, with other pur- 
poses, to fire upon parts of the ground in front that 
the larger works may, from abrupt inclines or other 
causes be unable to sweep with their fire. 

Fig. 53 is a redan with flanks, ad and ¢d, which de- 
fend the faces. ‘se “flanks are’traced, as all fla 
should be, at right angles to the faces they defend.” 

Redans and all the works open at’ the gorge 
we are about to describe are supposed: to have v 
the sides of which, as a rule, form an eat the 
bottom. qganis 





1. 



























Fig, 64 is the trace of a double redan—a much more 
formidable work than those we have described. It 
has flanks such as shown in Fig. 53 defending the 
lateral faces, the sides, A B and BC, flank each other, 
besides bringing their heaviest fire upon the ground in 
front. ABC should be aright angle, that the flanking 
defence of both sides, A B and B C, may be as effective 
as possible. The lengths of the faces are fixed by 
the width of the passage the work is designed to cover, 
or the breadth of ground in front it is intended to cover 
with its fire, and the mass of fire with which it may be 
desirable and possible to sweep this ‘ground. The 
flanks defending the faces of the double, redan, like 
others, should not be less than twenty yards, the 
opening angle of the salients not less than 60°, as a 
more acute angle would greatly limit the space and 
cramp the defence near the apices. The French 
term for this construction is ¢ele d gueue d’hyronde, 
If this seems too intimate a combination of extremities 
for our readers they can stick to the English term. - 

Fig. 55 is the trace of a lunette,’or redan with 





aero -of which we have in our last given a 
Specimen rom the defences of Dresden—a consider- 











in covering the | 


the side liable to attack of an entrenched camp. 
Tignes en Crémaillére, or indented lines, form a 
succession of faces and flanks as shown in Fig. 56. 
Their great defect is liability to enfilade fire, as it is 
hardly possible to direct all the faces and flanks upon 
ground on which the enemy cannot establish batteries, 
ces in Fig. 56, at each end of the broken curtain, 
are traced in opposite directions to avoid the 
ée of their being all enfiladed by the same battery. 
Lignes en Crémaillére are often traced alone, sometimes 
to join more important works as here shown. Here the 
musketry fire from the indicated lines would do good 
servide in conjunction with, and secured by, the 
artillery of the redoubts directed from A B and C D, 
firing grape when required, across the ground in front 
of the indented line. 
ig. 57 is the trace of a bastion and two demi- 
bastions, an example of what is termed bastion lines, 
which were before the late wonderful development of 
the power of artillery regarded as the strongest trace 
t be given to continued lines, but the vastly 
une Tange of heavy 



















guns, the greatly extended 
es istumay range bis 











ofes hing enfilade 

Aber of straight 

lines a work P sents,” ft fer lines than the 
bastion system de ce bgarded as more 







in accordance with the requirements of a vigorous 
defence. Bo oy 

Lines with intervals are &thost important and 
formidable arrangement of field works. They are 
lines within lines so traced as to flank and defend each 
other. Fig. 58, part of an extended line, is a specimen 
of this order ‘of defence -works. The central work 
here on the first*Jitieis a lie of ‘redans; with the 
curtain, @ 8 ¢, so traced that it defends and is defended 
by the adjoining redans. The faces ‘of the ‘redans 
hich are not flanked by the curtain are flanked by 
the lunettes, on the second line, which also flank, in 
part, the redans at the extremities, which ure of 
the extended line. The lunettes here also defend the 
gorges of the works on the first line; and they are 
themselves flanked by the redoubts in the rear. Such 
a system of defence} will, where time admits, and a 
determined stand is to be madé by a — cae 
be extended along, ie fromt, varying the str 
of the works, im Peak teas aa profile, +> the 
various points of the line, aecording to their Jiability 
to vigorous oes. ce » eis 

Fig. 59 is another example of (ings ‘eit iMferoals bals. 
The Sillosie are traced rs a straight line.’ “They 
may, however, be traced on an arc of a circle or 

Wise, in'AGCordance with the infiéctions* of the 
C “tbe requirements of ‘the defencé. The 

istameeyo unettes apart-would depend upon the 
masses Of fire the defenders could bring upon the 
advancing ——a ‘They should, always {be so 
traced, as regards the distemtee apart, that the fire 
from the flanks of eachs@ould ‘be " i d 
upon the assailants attempting to feroe the -gorge of 
the adjacent Junettes. WR tee 
The lines of Torres Vedras, the mds# memorable 
system of defence works in the history of war, were, 
as far as the conditions of the groundifadmitted and 
the defence required, arranged am the*@rder-of “lines 
with intervals. Theté were three’ lines,ms“iiidicated 














fon the comes eo The first and second 


lines consisted of works prepared, ¢o- bring a direct or 
flanking fire upon Sheeassailant;or. as i 
which he could not Pee hactsontel valleys or 
along the summits offs a Moll the 
inflections of the commanding hills, "© 

The first. lineextended from VAligndra= 
Tagus, to the sea, terminating at.the @ 
Zizandre, and was twenty-nine milés in 

The second line between Lisbonaidthe f 
traced at a distance from the first varying fi 
ten miles, and extending from Quertella, near Sierra 
de Serves, on the Tagus, to the embouchement of the 
St. Lorenza, and was twenty-four miles long. 

The third is indicated on the plan. by the concentric 
semi-circular lines described on the land side of Fort 
St. Julian. Tie outer _ — had a chord ba 3000 
yards, enclosed an entrenched camp desi cover 
an embarcation, and within, the Stand poral line 
enclosed a second camp. _ Fort St, Julian, having such 
high ramparts and deep ditches as defied escalade, was 
admirably prepared to enable a rear guard to protect 
itself and those in front within range of its guns. 
The second of the great outer lines, from the Tagus 
to the sea, was the part of these gigantic defences to 
which in the original design the greatest importance 
was attached, and on which the greatest amount of 










flanks, traced el to the capital A B. The 
object of these is to defend other works where 


labour was spent. It was by the strength of this 


they form of a system of works constructed on 
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- the outer was to delay and 
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pony Melliogion hoped to stem Redithest ee 
sistless torrent. of French uest. 0 

peavianee the enemy, end 
the labour at first. spent upon it was proportioned 
to its less important purpose. But Massena, by his 
delay on. the frontiers, .gave the British ample time 
to strengthen it, of which they lost not am hour. 
Hence, when he approached it he found it impregnable. 
From Alhandra to. the valley of Calandrix was an 
unbroken and lofty ridge defended by thirteen re- 
doubts. Two miles of this ridge were rendered in- 
accessible by a scarp of from 15 ft. to 20 ft. high, 
which was flanked by a flotilla of gunboats on the 


‘agus. 

From. the valley of Calandrix to Pe de Monte, two 
salient mountains, forming the valley of Aruda, de- 
fended by three redoubts, was the weakest part of this 
line. ‘It was across a ravine here, $hat, the great 
stone wall was built, and across fhe, of Aruda 
that the gigantic abattis was constructed by General 
Crawford,yto which. we referred. in a former section,of 
our series: He-also built great: stone walls with:ban- 
quettes, three miles,.in length, summits. and 
salient points, by which he was prepared to resist the 
attack of at least 20,000 men. 


The third section was the Monte Agraca, from 
the sunithit of which thé whole line! could be dis- 
tinctly seen. On the right it was separated from the 
Aruda position; the left ‘overlooked the valley and 
village of Zebreira, and thé centre‘overhung the town 
of Sobral. On the summit of this lofty mountain a 
large redoubt was construéted, mounting twenty-five 
guns, supported by three ;smaller works, mounting 
nineteen guns. ; ie 

The fourth section, from the yalleysof Zebreira to 
Torres Vedras, about seveit'miles, was at first without 
artificial defences; but when the»rains commenced, 
they so greatly increased the volume of the river 
along the greater part of its front, suggesting ad- 
ditional defence; and Massena so considerately al- 
lowed the time, the resolution was taken to fortify and 
defend the whole line. The front. of this section was 
rough and well defined, and the valley beneath, watered 
by the Zizandre in its greatly swollen condition, was 
an eminently favourable field for defence by a small 
army. The troops here were under the immediate 
command of Lord Wellington, whose headquarters 
were at Peronera, near which a telegraph was erected, 
which communicated with every. part of the lines. 


The remaining part of the first lines was from the. 
heights of Torres Vedras to the mouth of the Zizandre.” 


A fort (or large redoubt), mounting forty guns, secured 
the flank of this position and the —_ in front of 
the town of Torres Vedras, Smaller works were 


constructed to command all the approaches, and a 
range of heights from these works to the sea were 
crowned with small redoubts; but the main strength 











of the defence here was the Zizandre. The second 
line—deseribing it from left. to right — from the 
mouth of St. Lorenza to Mafra, a range of -hills 
naturally steep, scarped by the engineers, were 
covered, and at many points rendered inaccessible. by 
a deep ravine, On the salient. points, redoubts com- 
manded or flanked every part where there was the 
chance of an enemy’s approach, and in the rear of this 
position a post was fortified to secure a eating road 
on the right of Mafra, a and open ground. (the 
Royal Park) were defe by fourteen redoubts. A 
— of redoubts on the Sierra de Chypre defended 
a 

second line was rendered naturally strong by moun- 
tain s with precipitous outlines, and every ap- 
proach or accessible point was crowned with a redoubt, 
or other work adapted to its defence. At the right 
extremity,,.at.Bergelles, a pass was defended by re- 
doubts, and the Sierra de Serves, f of masses of 


The object of the two great lines was (1) to bar the 
passes, especially the roads practicable for artillery, 
which were two at Torres Vedras, two at Sobral, and 
one at Alhandra passing through the first line, reduced 
to four passing through the second ; (2) to strengthen the 
defensive power on every spot where it was possible 
for the assailant to obtain a footing; to be re: i 
to direct upon him a powerful and powerfully con- 
centrated fire from strong works, flanking and defend- 
ing each other, so effectively, that while they were intact 
or not greatly reduced it was impossible for an enemy 
to pass between them. The first, though reine: was 
weaker than the second, and if Massena had forced 
his way through the former he would have been com- 
pletely barred, if not repelled, by the latter, The 
guns on the first line, which were inferior to those on the 
second, were mounted on common trucks, and would 
therefore have been useless to the enemy. 

The defences of St. Julian—designed to cover an 
embarcation—had, for their active purpose, a garri- 
son of 3350 men and ninety-four pieces of artillery. In 
1812, when the outer lines (first and second) were re- 
garded as perfect as the engineer could make them, 
the number of their individual works was 152, 
armed with 534 guns, and required for their vigorous 
defence 34,125 men. 

To give greater depth to the impression we hope 


our description, though faint it may be, has left, Pt 


give the following reference to the 
its defences by Sir John Jones: — “Nature drew 
the rude outline of a strong defensive position and Art 
rendered it perfect. A tract of country of thirty 


1 the approaches to Mafra. The central part’ of the | off 


eembarquer. 


‘miles, extending from, the mouth of the Zizandre'on the’ 
ocean to Alhandra on the Tagus, was modelled into 
a field of battle: mountains were scarped perpendi- 
cularly; rivers dammed and inundations formed; 
all roads favourable to the enemy were destroyed; 
and others made to facilitate the communications of 
the defenders; formidable works were erected to 
strengthen ‘and support the weak points, ~ whilst 
numerous cannon, p on inaccessible. posts, com- 
manded the approaches to them, and gave an equality 
of defence to the whole position; nor was any ex- 
pedient omitted to render it equally favourable to 
ensive movements. Such was the ground to 
which the army made ‘its last retrograde movement,” 
such was “the barrier from which the tide of French 
conquest first receded,” 


A French writer says, referring to Wellington’s 


retreating to the /ines-after-the battle-of Busaco, 
¢ pa ale _ the gan = “the allies. was turned by 
impassable exten ~| Massena: “Il marcha sr Lisbontie, ef Wellington 
minaling im in low. ground near the Tagus.j se retira devant lui. Masseniermt qu’il cllait ee 
These: slopes ground were powerfully de- 

fended by redoubts other connected by a 
crate of works,@vath the right,ef the. first line at 

ra, Lin , 


Mais & lawue dés"lignes formidables 
hde, Torres Vedras, que couvraient Lisbonne, il fut 
frappi d’etonnement et m’osa pas les attaquer : cette 
hesitation lui fit manquer; toutes ses  opérations, 
toutes sés diversions, Eiababrent contre le sang-froid 
et la fermeté de son adversaire.” 

They were indeed lignes formidsbles. No military 
works eyer gave higher proof of a general’s strategy, 
well-placed confidence in the talents of his engineers, 
the indomitable energy of his troops, or so effectively 
served a purpose of world-wide import, So generally 
perfect was their strength, thatshey left Wali 
prepared to direct a force “upon. apy pointigwrhere 
attack was possible, that must) hay eswept A as- 
sailant to destruction... There in the tide war 
was turned, and never ¢hanged. its soourse athe 
French were swept beyond the Pyrences., it 
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MOUNTING MAPS AND: PLANS.« % 

Tue following notes on. mounting maps and plaps, ex- 
tracted from “ Vanderdecken’s”’ (Mr. William Cooper’s) 
** Yarns for Green Hands,” or “ Yacht Sailor,” as the 
second issue of the book has been named, will be of interest 
to many of our readers : 

“ Provide a large drawing board, or a deal table, or the 
floor of an empty apartment will answer—in fact, any flat 
wooden surface that is larger than the chart you are about to 
back. Next you will a a good paste, that will neither 
decay nor become mouldy; therefore, mix clean flour 
with cold water into a thick paste well blended together, 
then add boiling water, stirring well up until it is of a con- 
sistency that can be easily and smoothly spread with a brush ; 
add to this a spoonful or two of brown sugar, a little corro- 
sive sublimate, and about half-a-dozen drops of oil of laven- 
der, and you will have a paste fit to fasten the teeth ina 
saw. Cut the backing linen, which should not be too heavy, 
a size yd then the chart, wet it with fresh water, stretch 
it out well, tacking the edges lightly round to the board or 
floor, so as to keep it flat as possible, then, whilst it is damp, 
go over it evenly with the paste, dabbing and rubbing it in 
well with the brush, but at the same time not too thickly ; 
next damp the chart thoroughly with a sponge on the back ; 
when it looks dull, roll it up on a clean mop handle or round 
ruler, press the outer edge firmly down on one end of the 
pasted linen, unroll the remainder evenly along the linen, 
smoothing it down as you go with’ a clean, soft, dry cloth ; 
go emeteliy round the edges, pressing all down; should any 
air bubbles get between, prick them with a strong needle, 
and press the spot down immediately ; let the whole become 
gradually and thoroughly before you remove it from the 
stretch ; when it is, cut the linen even with the edges, and 
have them bound round with narrow crimson or blue ribbon. 
With some large charts, that are on extra strong paper, a 
narrow strip of linen pasted round the edges on the back will 
be sufficient. Provide yourself with two tin, or india-rubber 
cases, one for the large the other for the small charts. These 
will sling handily in your cabin along the deck beams, and 
the charts in use should have a little netting stretched for 
their reception in a convenient part between the beams.” 








ON CENTRIFUGAL PUMPS.* 
By Jonny anp Henry Gwynne. 
(Concluded from Page 185.) 

WE believe a great point has been gained in doing away 
with the side plates of the disc. With the ordinary form of 
pump-cases, these plates were almost a necessity ; but in our 
improvements the case acts as the side plates, the water being 
confined and subject to the impelling force of the arms. 
There are four friction surfaces on the ordinary disc, two on 
the inside of plates, and two outside. The disc is accurately 
faced on its spindle; and the bearing surface for the rings, as 
well as the sides of case, are carefully turned, so that the 
arms fit, but without actual contact. The spindle passes 
through two stuffing boxes, cast on the cases, and to which 
are fitted -metal glands, with our improved cat’s claw 
lubricator We glad is on the table for the members’ inspec- 
tion). The p is bolted to a rigid cast-iron bedplate, to 
which bidaed block and connecting piece for the suction 








* Paper-read before the British Association at Norwich. 
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is cast, so that the pump can be removed, if required for re- 
pairs, without pene the suction pipe. A driving pulley 
is attached to the end of spindle. The action of these pum 
is simple and effective. A valve is placed at the bottom of the 
suction pipe to retain the water when the pump is not at work ; 
But if the pump is below the: water, as is the caso in 
breweries, where the liquor from the me des be raised 
to a hi level, no valve is necessary. y persons are 
to oy Sam that centrifugal pumps are able to pro- 
duce a vacuum, and thus act as suction pumps; this is an 
erroneous idea, the fact being that the disc and suction pipes 
must be full of water before starting, or not one drop of 
water will be ar ee 

Immediately the wheel begins to revolve at sufficient speed, 
the arms on the dise drive water into the di pas- 
sage with a force equal to the square of the velocity, the 
water from the suction pipe rushes in to fill up the vacuum, 
and thus a constant stream of water is discharged. The 
great advantage of centrifugal pumps lies in the fact that the 


Fic... 
-_— 


water is kept in constant motion from the time it enters into 
the suction pipe till its exit from the discharge. In recipro- 
cating pumps the water is stopped at the end of each stroke, 
consequently the vis-viva that remains in the water is 
destroyed, and a large waste of power is the result. We 
have just completed on this principle two of the largest 
pumps in the world. They are cagelle of throwing 250 tons 
of water per minute, and are to be employed for reclaiming 
a large surface of land from the sea in Denmark. 
We shall now proceed to consider the improved centrifugal 
ump in combination with engines and surface condensers. 
e quick s at which centrifugal pumps require to be 
driven for high lifts necessarily prevented their adoption in 
many cases where the speeds of existing machinery was very 
slow, the power absorbed in getting up the required speed 
by countershafts being often greater than that required to 
drive the pump, and the pumps were often condemned in. 
consequence. To remedy this defect we turned our atten- 
tion to the manufacture of a steam engine in combination 
with a pump that would run at a high rate of speed without 
getting out of order. We succeeded in this beyond our ex- 
pectations, and now beg to direct your attention to the photo- 
graphs of one of these engines on the table. The pump and 
engine are bolted on one “ee: the cylinder is 5 in. 
diameter and 4} in. stroke. e piston and piston rod is of 
forged steel in one piece. The crosshead and connecting 
rods are also of steel. The crank shaft is forged out of one 
solid piece of steel, together with the crank and crank pin. 
We claim no particular originality in the construction of these 
engines ; and if there is any merit attached to the design, 
it is solely on account of our combining many well tried 
principles. Attached to the crank is a most ingenious con- 
trivance for lubricating the crank pin. We believe the idea 
came from France, but we are not aware that it has been 
applied in this country by any firm save ourselves. The dia- 
grams (s-e Figs. 3 and 4) explain the apparatur. A hollow brass 
cup with a small hole in the top is attached to a flat piece of 
brass plate, the length of the Fae being the same as the 
throw of the crank, the end of the plate is screwed to the 
end of the crank pin, and a hole prnrenpy rhea. to admit the 
oil is drilled from the cup to the centre of pin, with a 
recess to admit the oil to the bearing. As the crank revolves, 
the centre of the cup being on the centre line of rotation re- 
mains on one spot, and no matter how quick the engine goes, 
the hole in the cup never alters its position, so that oil can 
always be put into the cup which the centrifugal action 
instantly forces up the hole into the plate. As cup is 
sufficiently to contain a supply of oil, the crank pin is 
kept properly lubricated, a most important desideratum in 
quick speed engines, as all practical engineers well know. 
To give an instance of the extraordinary velocity at which 
it is possible to drive a steam engine, we may state that with 
a boiler pressure of 601b. we run this engine to 1400 revolu- 
tions, or over 1000 ft. of piston per minute with a 4} in. stroke. 
Of course this was only for a very short time, and when the 
pump was not throwing water. A mechanical counter 
registered the speed by making a pencil mark on a revolving 








cylinder covered with paper, each mark registering 100 re- 
volutions. With 500 revolutions per minute of aan. and 
a boiler pressure of 601b., the pump discharged gallons 
of water 65 ft. high in a constant stream. The size of engine 
pump and bed Diate 

render the engine and = as r 
tion of fuel as possible, we looked for some means of doing 
this without a complication of parts, as it is perfectly im- 
possible to make a good quick-speed engine complicated ; and 
we have no hesitation in saying that plan we adopted is 
both simple and efficient. e form the suction or discharge 
pipe for a portion of its length immediately above or below 
the pump of copper; outside of this we put another 
pipe, so much than the inner one as to leave 
a steam space between. The pipes are connected to- 
gether, so as to form a steam-tight chamber. The exhaust 
pipe from the engine communicates with this chamber and 
a small force pump working from the crank shaft is connected 
by means of a pipe to the bottom of the condenser. The 
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principle will easily be understood by the following ex- 


planations, and by we to Fig. 6. 
is started the exhaust steam bl 
where it is instantly condensed. The large 


passing through t pi 
condenser case quite co 


'y of cold water 


and almost without any perceptible 


increase in its temperature. The small pump draws the con- | 


densed water away from the condenser, and pumps the water 
back into the boiler, thus keeping up a supply of pure water. 
It is obvious that a great saving of fuel must result from this 
mode of condensing as a surface of 3 ft. square is sufficient 
to condense the steam for every nominal horse power. In 
many cases for manufacturers’ use it would of con- 


siderable service to have the water slightly warmed, and by | 


this means it can be done without any expense. A con- 


denser pipe can also be attached to a centrifugal pump, | 


worked by an ordinary high pressure engine, and the 
exhaust pipe be carried into the steam chamber; the 
power of the engine will be thus much increased for 
a small sum. For use on board ship in supplying water 
to the surface condensers, the combined engine and pump 
is beginning to take a prominent position. Till very recently, 
reciprocating, or awkwardly made centrifugal pumps, were 
driven from the serew or paddle-wheel shaft to force the 
water to the condensers. But this is a great mistake, espe- 
cially in regard to the latter machines, and for the followin 
reasons: In the first place, a certain speed must be attain 
before a centrifugal pump can throw a drop of water, conse- 
pagean if the dnving gear on the marine engines is arranged 
to work the pump at the proper when the engines are 
going at full power, no water would be thrown if the engines 
are going half If, on the other hand, the pump is 
arranged to work when the engines are going half speed, an 
enormous amount of power be wasted when the ship is 
at full speed. In the second place, when the engines are 
first started no water will. be thrown into the condensers at 
all, or when a ship is struck by a sea the same fault will 
exist. At present, in marine engines fitted with surface con- 
densers, Her Majesty’s Government insists upon having an 
auxiliary jet ea | at a great increase of price. By having 
a separate combined engine and pump, these objections are 
cbvinhbd; au &: Mage body of whtte ean 60 into the con- 
denser, and an instant vacuum be 
first stroke of the large ines ; i 
regulated to throw a very large or a very 
water as may be required. Many marine en P 
diaphragms into their condensers, which retard the flow of 
the water. . The reason given for this is that it does not take 
so much power to drive the pumps. . Our ‘experience has 
tong yo, ad itn: a:b grees ii ; it takes much 
wer to drive a large body of cold water through the con- 
than is wasted by an insufficient vacuum bei 





When the engine | 
ows into the copper chamber, | 


at @ high velocity, keeping the | 





with the donkey engine. In the latter case a force p is 
given you a short account of our im} centrifugal pumps, 
and a few of their applications, hope it may have proved 
at } ca eu ties i the short time we ha 
em owing to very we have 
had to prepare this paper, we have not been able to give the 
subject the attention it deserves, nor have we had time to put 
a mass of evidence as to the value of these inventions, 
which we could have readily procured had the time for 
preparation not been so limi' 
Diagram No. 1 shows the pump in cross section and 
sectional elevation. 
i No. 2 shows lubricator in section and front 
elevation. 
Diagram No. 3 shows patent condenser in section. 
* Diagram No. 4 shows general application of centrifugal 
pumps. 
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RAISING THE ROYAL MAIL STEAMER “WOLF.” 
(For Description, see Page 235.) 
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Civil Engineer's and Contractor's Estimate and Price Book 
for Home or Foreign Service, in reference to Roads, Rail- 
ways, Tramways, cks, Harbours, Forts, Fortifications, 

Bridges, Aqueducts, Tunnels, Sewers, Waterworks, Gas- 

works, Stations, Barracks, Warehouses, etc., etc., etc., with 

Specifications for Labour and Materials, Contractor's 

lant and Tools ; with Rules and Examples for the Con- 
struction of Public Works. Illustrated with Plates and 

Numerous Woodcuts. By W. Davis Hasxout, C.E., 

Author of Railway Construction, and Railways in the 

East. 4vols. 5. 5s. To which is added The Law of Con- 

tracts. By W. C. Giusy. In three parts. London: 

Atchley and Co., 106, Great Russell-street, Bedford-square. 

‘Tne comprehensive nature of this work is sufficiently 
set forth on the title page, quoted above almost ix 
extenso, and did it fulfil the crowd of promises con- 
densed thereon, it would be perhaps the most useful, 
and certainly the cheapest, volume ever tendered to 
the profession to which it is addressed. But this, of 
course, would be too much to hope for. 

The work consists of a well printed octavo volume, 
of about 200 pages, divided into two parts, and a third 
part of 150 more, in the form of an addendum, which 
contains a long treatise on the legal liabilities of en- 
gineers, architects, builders, and workmen, well and 
exhaustively considered, and supported by a host of 
gear: But why this portion of the book should 

e printed on toned paper, when the first parts are on 
white, or why purchasers should be annoyed with 
pages of advertisements, interleaved with the reading 
matter (after the fashion of presentation trade books 
in the States), or why it should be issued uncut, we 
cannot understand. Finally, it does appear a stretch 
of advertising license to append the price of any of the 
author’s previous works beneath his name, as we have 
qutedo it above. And—of course, we may be vee, 
bvt the plates do strike us as being quite old friends. We 
are not hypercritical in this fault finding, for to some 
extent the success even of a “class” book depends 
upon whether it is well or slovenly presented to the 
public, and the credit or discredit attaching to it 
reflects not only on the publishers, who are certainly 
responsible, but also upon the author, who, possibly, 
cannot help himself. 

The book commences with detailed prices for exca- 
vators’ work of all descriptions, with averages for 
well-sinking, ditching, ballasting, metalling, and drain- 
ing ; estimates for foundations, and scanty particulars 
of the cost of cofferdams, at depths varying from 15 ft. 
to 30ft. As these latter prices are given arbitrarily, 
independent of site and formation of the ground, 
the information loses most, if not all, of its value. The 
first Table concludes with notes on flag and rubble 
drains, fencing, gates, covered reservoirs, and filtering 
beds. The second Table is devoted chiefly to the con- 
sideration of masonry work of different kinds, to cast- 
iron piping, land drainage, brickwork, reservoirs, flag- 
ging paving, and slating. 

The tunnel estimates, so far as they go, are good; 
but the prices for two works of this class, taken from 
English practice, and two examples of Indian work, 
are insufficient to give the necessary information to 
engineers in framing estimates. Ten times the infor- 
mation could have ) Bee tabulated in half the space, 
and details of trial borings of an extended series of 
examples might have been given to assist the engi- 
neer in his comparison of the published estimate, with 
the work he has in hand. Brickwork, carperiters’ and 
joiners’ work, plastering, and iron fittings, are given 
in great detail, and a full statement of average prices 
of cast and wrought-iron work is not omitted. 

‘Two specifications for permanent way are appended ; 
the first fora 5 ft. 6in. gauge, with 72 lb. rails, the 
second for a 4ft. 8$in. gauge, with double headed 
74 |b. rails, and a third for telegraph materials. The 
first part concludes with a = Or for the 
works, plant, maintenance, and working of a railway. 

In his preface the author very truly says-that “on 
heavy engineering works the contractor’s plant will 
always be a matter of great importance to himself, at 
least, and it is one which may always be considered 
with advantage to all parties ; a second part to the work 
has therefore been added bearing entirely on this sub- 
ject.” Being so fully alive to the importance of this 
part of his theme, and having before him so large and 
rich a field, which only required diligent working to 
enable him to gather in a plentiful harvest of experience 
derived from the best actual practice of many years, 
we are surprised when we turn expectantly to the 
mages to see something little better than a Sheffield 
ist. The price of axes per pound would scarcely aid 
a contractor in forming an estimate of any large work 
he may wis to und rtake, nor would the cost of 


valuable in preparing a tender for—say, the Metro- 

olitan District way. And tho the charges 
or excavators’, smiths’, and ters’ tools are worth 
ascertaining, yet such information is better placed in 
a weekly circular, than in a work which aspires to take 
a position among standard volumes in an engineer’s or a 
contractor’s library. The catalogues of various tool 
makers have been abridged, and are presented 
thoroughly enough so far as they go. But prices of the 
items forming a contractor’s plant fluctuate sufficiently 
to warrant their entire exclusion, or at least their inser- 
tion in a subordinate place in such a volume as the pre- 
sent. This part is concluded with six: plates, the execu- 


tion of which cannot be commended, and which are, |. 


practically, foreign to the text. ‘The first engraving re- 
presents a plate girder 47 ft. 9 in. long, and all its inte- 
resting details of web plates, angle irons, top and bottom 
flanges, cover plates, &c.; but why it is inseretd 
here is not apparent, unless the foot note, “ for the pur- 
poses of shipment the girders are to be separated at the 
joint C by removing the rivets coloured black,” 
referring to sundry blots spotted up and down an en- 
larged view, explains that the girder in question 
does not form any part of a contractor’s plant 
or tools, but refers to page 166 of the first part 


of the book, But the lattice girder, the roof, | pending 


and details of the same, and the liberal draw- 
ings of switches, points, crossings, and switch-boxes, 
might have been sewn up accidentally in binding the 


book, for any satisfactory reference made to them. } i 


We are told to look for plates of anent way, and 
we find imperfect drawings of railway crossings ; we 
ask for sketches of contractor’s plant, and we are given 
illustrations of switches. 

It is with great satisfaction one turns to the clear 
and able digest of legal liabilities which have a con- 
siderable and practical value, and which is accom- 
panied by a thorough index and list of authorities b 
whom previous cases have been settled, and whic 
would act as precedents in future difficulties, and 
we would advise this “addendum” to obtain as 
speedy a divorce as may be from the rest of the 
volume, unless it is revised, and made to become that 
which it ought. 

For indeed Mr, Haskoll has missed a chance of 
making a. fine the want of which is much felt 
in the p jit, ‘aud which would have been heartily 
welcomed. * ‘ff 'is'especially in the second part he fails. 
If, instead of filling pages with the prices current of 
augers, and chisels, atid adzes, he had devoted himself 
to the consideration of the best details of contractors’ 
heavy plant; if he had taken the trouble to ascertain 
the most economical practice of what may be called 
eer ay and preliminary engineering, the cheapest 
methods of constructing scaffolding, centering, 
shoring, and cofferdams, and illustrated by a large 
variety of examples the most efficient way of dealing 
with extensive excavations, and particulars of the cost 
and time consumed in blasting work; if he had given 
estimates of the cost of pumping during the construc- 
tion of some of our large dock, mining, and tunnelling 
operations, and illustrated his work, with drawings of 
well-approved contractors’ plant; if, in short, he had 
laid himself out to place before us such information of 
what has been done in the past as would teach en- 
gineers and contractors how to act most economically, 
and with the best results in the future, we should have 
felt grateful. ; 

_ We hope that this suggestion may be carried out in 
future editions, or, at 
ve | be toned’ down to conform a Tittle better with the 

contents of the book. 








LIVERPOOL NOTES. 
Lrverpoor, Wednesday. 
The Government and the cig rs eae directors of 
the British and Irish Magnetic Telegraph Company have 
convened an extraordinary general meeting of the share- 
helio to be pe in Liverpool on Friday, = ey yom for 
the purpose o! ing or rejecting, as ma’ ‘ollowin 
resolution : “ That the oan y shall sell and conve their 
whole undertaking, and in the manner required by the 
Telegraph Act, 1868, make demand of the podem sexy Arey 
ral to purchase the same on the terms in the said Act men- 
tioned.” I believe that the British and Irish is the first of 
the telegraph companies which hag availed itself of the Act 
for iltion of ag rg to the Government. 
the 


Pollution the Royal Com 
proceeding 


mission on 
prema bregma Mt of the Mersey and the 
tion into th lution of | 
Kile The inquiry will pcg protracted than was at 
t expected, on account a particular 
analysis of the waters taken from’ the various 
ditches, &., bein necessary. It is said that when it ter- 
minates the Royal Commissioners will proceed to Scotland to 
make similar investigations into i 


Ik 


eveuts, that the’ title page 


on the coast of Belle Isle, where 
there is a lighthouse visible from a distance of 27 miles, com- 
plete phic communication, and where the services 


railway on a better footing, the features of which 
are—l. To raise by debenture stock, in fey d to the exist- 
ing debentures, a sum not ng 50, jor putting the 
line into good working order, further accommoda- 
tion for traffic, additional whe and for payment of 


land debts. 2. To convert the existing debentures into de- 
benture stock at a reduced rate of interest for three 


J 
E 
: 
; 
| 
i 


ich would be 

satisfactory to the Board the money would be handed 
over. 
The Liverpool Christmas Fat Cattle Show.—The arrange- 
ments for this show are on a very comprehensive scale, and 
the exhibition will, according to all ce, be only 
second to the great shows of London and Birmingham. The 
manufacturing districts are mainly supplied from Liverpool, 
ond eneh anton: mtn J supplied with our meat. The 
list of is very influential, and comprises such names 
as a Lord Sefton, the Mayor of Liverpool, the 
Right Hon. W. E. Gladstone, M.P., Sir W. W. Warren, 
the Earl of Shrews , Sir H. De Trafford, Sir Stephen 
Glynn, Lord Sandon, Colonel Bowme, M.P., and others of 
“a The Cunard Company and the Birkenhead Docks.—Mr. 
Charles MacIvor, on the part of the Cunard Company, 
has addressed a long letter to the Mersey Docks and Harbour 
Board on the subject of the new docks at Birkenhead, and 
the accommodation to the company’s ships afforded therein. 
It will be recollected that some two or three years ago 
Messrs. D: and C. MacIvor proposed to the Dock . on 
‘certain conditions, to send the Cunard ships to Birkenhead 
as soon as their ments would admit of their doing 
so. They now see the difficulty of docking their large, 
heavily built mail contract steamers there, although they 
are willing to make the attempt, having so much reliance 
upon the skill and experience of their captains. They, how- 
ever, require the Dock Board to recognise the necessity of 
“locking” in or out their barges or small Havre steamers at 
half tide by night or by day, the ay om, i 
hours’ notice. fr this cannot be done, the New York mail 
ships would just have to do their work as heretofore, in the 
river, and not go into the Morpeth Dock at all. For, as Mr. 
Maclvor clearly puts it, ‘As our barges receive cargo on the 
Liverpool side up to two and a half hours’ ebb tide, and then 

alongside the vessel in the river, the same barges not 
Pring able to get at the ship in 
destroy our business.” And the same thing would happen 
to the Havre steamers, and destroy that branch of 
pany’s business too. Mr. Maclvor also 
sent insecure may be 
watchman to protect, the property lying there, or to give an 
alarm in case of fire, There are other dra at 
Birkenhead Docks which Mr. Maclvor complains of, and 
ee ald ee removed before r the 
risk of docki ships as the Scotia, Russia, or 
there. Probably he expects the Dock Board to incur rather 
more nsibility than they have yet done in docking the 
Cunard ships. But, as an apology, it must 
that the Cunard Company have agreed to make an experi- 
ment of the new docks, at, it must be evident to all, some 
inconvenience to themselves, and the Dock Board will no 
doubt see to it that me oo - —_ as light - 
possible, especially as they have ly company 
come forward boldly and propose to utilise these docks. 


CENTRIFUGAL PUMPS. 
To rae Eptror or ENGINEERING. 
S1z,—In your last week’s EnarnzeRine you state that 
some pumps, recently made by Messrs. and Henry 
having dises of 4ft. 6 in. diameter, are the largest 
. You are mistaken in supposing 
i pum the 
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sewerage to a maximum 


7198 2 Geechee sd of 96 revolutions a 
We are, Sir, obedient 








“ Wheeler’s London Bruzzes” per dozen prove in- 


The Assassination Duke of Edinburgh.— 
Mr. John Gibbe, of Liverpool, Sdenubeaeteoter for a peal 


Oldham, September 9, 1868. 
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STERNE’S PNEUMATIC 
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NEARLY twelve months ago (vide page 599 of our fourth 
volume) we described in En@tygERine the application of 
Mr. Louis Sterne’s india-rubber pneumatic springs to the 
carriages on the Metropolitan Railway as buffers and draw- 
springs; and we now give, above, engravings showing the 


AS APPLIED TO MINING CAGES, 


INDIA-RUBBER 


SPRINGS. 





Fie. 2. 


SmoxBurYNeEss.—In addition to the trials with the Par- 
sons’s converted gun, during the week at 8 
the following experiment was , to ascertain whether the 
precision of the service 7 in. rifled Woolwich guns would be 





manner in which these springs have m lately applied to 
form a spring platform on which mining cages can alight on 
reaching the bottom of the shaft. As we stated in our 
former account, Mr. Sterne’s pneumatic springs consist of 
india-rubber rings of somewhat peculiar section (see Fig. 1) 
placed between three brass or steel plates to which they be- 
come firmly united during the process of vuleanisation. The 
terminal plates of each spring are ect discs, but the inter- 
mediate plates are pierced with a hole so that the spaces en- 
closed by the rings are in communication with each other. 
Each epring thus forms an air-tight chamber, and the resist- 
ance of the springs is partially due to the compression of the 
air in this chamber, and partly to that of the india-rubber 
rings themselves. ‘The springs thus formed have been found 
by experience to be cabahent y ada) for resisting sudden 
shocks, and they are now extensively on a number of rail- 
- at home and abroad. 
The application of these springs to g platforms for 
mining cages was first proposed by Mr. Edward Hedley, of 
Derby, who introduced them at the Annesley Colliery, and 
on - now in use at several a) mines. will be seen 
y the engravings, the alights w two transverse 
wooden 8, cach pot ante it of the umatic 
springs, these springs being enclosed in cases secured 
to a timber foundation by bolts or wood screws. form 
of the cases will be readily understood by reference to Fig. 1. 
The full length of the spring and case when fixed is 124 in. 
and the spring has a stroke of 3in. with a i power of 
16 tons. The whole arrangement is a simple effective 
one, and is likely to be ext ted 





ively ad 








Taroven TRrarric.—Twelve cars of, freight were recently 
taken from New York to the present termination of the 
Pacific line, 1200 miles west of Eriago, a distance of about 
100 miles from the starting point, without transhipment. 





improved by reducing the bat ~ to 20 Ib., and in- 
ing the weight of the eee & to 120lb. At present 
the battering charge is 22 lb., and the service projectiles, both 
shot and shells, 115 1b. Ten Palliser shot, having 1.20 dia- 
meter heads, and ten Palliser shells, having 1.5 diameter 
heads, were fired from a 7 ton 7 in. rifled muzzle-loading gun 
at a canvas screen 40 by 40 ft. erected at 1000 yards, 
into 6 ft. squares, and having a bull’s-eye equal to the port- 
hole of 2 ae namely, about 4ft. by 2ft. 10in. Results 
measured direct from centre of bull’s-eye for the shot : 


Radial 
loviati 
eo» 16 ft. Oin. 
. 16 ft. Oin. 


9 ft. Oin. 
9 ft. O in. 


Radial 
Round. deviation. Round. 
6 ose 


wwe SMR. Gin. 


For the shell : 


Round. 











making their total weight 402}Ib. All were fired at 4 
degrees of elevation, and all stood these enormous firing 
charges, thus clearly proving that the difficulty of getting 
common shells to s batterm had been overcome. 
In addition to the above the hydraulic compressor, the piston 
rod of which was subjected to a slight injury at its first trial, 
was put through the completion of its test with _ 
success. The piston, which is 6ft. 24in. long, and an 
internal diameter of 8 in:, was fitted to the carriage of a 
9in. rifled gun. It contained 13 gallons of water, and the 
piston- was ted with four lin. holes for its 
passage. The i is 5 ft. 10in., but this 
is somewhat diminished by the 2 in. buffers, and the limit is 
practically 5ft.8}in. The recoils with 43 lb. charges were— 
with six rounds of Palliser cored shot, at one e i 
respectively 5 ft. 5in., 5ft. 64in., 5ft. 6in., 5ft. 6} in., 6 ft. 
4% in., and 5ft. 5jin. Advantage was taken of this trial to 
fire five rounds of some of the new Boxer Shrapnel shells for 
proof. These shells have 12 lb. bursting charges, and contain 
ey pe ce ae ee oe eleva- 
tion, the results being exceedingly good, in respect to 
the hydraulic and to the shells. 

Fuse Time to 
burst. 
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tide depositing organic matter occasionally on its¢banks and 
ing a , independently of the permanent addi- 
tional height of the low water level. 

“ The flushing of the channel of the river below the Cart 
with the impounded waters would reduce the expense in- 
curred by the Clyde Trustees in ing the river, and the 
use of the reservoir and its outlet as a navigable channel for 
the smaller craft would akind of traffic which 
is rapidly increasing on the river Clyde. 

“ ‘The accompanying plan is ea in place of a more de- 
tailed description. It shows the tidal reservoir, its outlet, 
the line of intercepting sewers, it generally indicates 
the extent of the wor! ae aay to discharge the city sew- 
age without polluting the river Clyde.” 

It will be noticed that Mr. Robertson gives no indication 
of the probable cost of his popene +. of dealing with the 
sewage of Glasgow. Our readers will be in a better position 
to judge of the merits of this plan when we have placed 
before them the scheme of Messrs. Bateman and Bazalgette. 











HYDROSTATIC BOILER PRESSURE. 
To rue Eprror or ENGINEERING. 


Srr,—In the account in your last number of the recent 
boiler explosion at the Mersey Steel and Iron Company’s 
works, I observe that no allusion is made to the increase of 
pressure due to the column of water in boilers of this class. 

If, as we may easily suppose to have been the case, the 
boiler was, at the time of explosion, three full of water, 
the pressure due to this cause alone would be above 14 Ib. 
per square inch at the point of rupture ; and, with steam at 
45 lb., the pressure would be nearly 60 Ib. on the square inch, 
instead of 45 Ib., as shown by the pressure In other 
words, the flat end of the boilers would have to sustain a 
total pressure of about 115 tons. 

Of course after the mischief is done it is easy enough to 
show how it could have been avoided, but it may do we he 
to remind users of high vertical boilers of this peculiar 
feature. 


, &e., 
Darlington, September 9, 1868. E. Hurcurson. 


News Hutchinson does not say into how many “ parts” a 
boiler is divided, and what proportion of its contents is re- 
presented, therefore, by “three parts.” Does he mean three- 
fourths? We presume so.—Ep. E.] 








SreaM Fire-syeryg ror Busnos Arres—The Western 
Railway oe of Buenos Ayres have just had completed 
for them, by Messrs. Merryweather and Sons, of n, a 
medium size steam fire-engine of the same pattern as the 
engine L’Imperatrice, one of the engines for which this firm 
was awarded the first prize and gold medal at the Paris Ex- 
hibition last year, with a quantity of hoses and reels, so 
as to enable the engine to draw water from the river. The 
engine has a horizontal steam cylinder 8 in. diameter, and a 
double acting pump 64 in. diameter with 18 in. stroke of 
pistons; it was recently tried in the presence of the a 
of the company, and gave very satisfactory results. Steam 
of 100 Ib. pressure was raised from cold water in 9 minutes, 
the engine playing an ltin. stream 170ft. high, and 2 in. 
streams the same height, and an lz in. stream 160 feet high. 


NOTES FROM THE NO 
GLaseow, We 


C 
on 
hand, 


RTH. 
ednesday. 
ing trade 


continues to be well em on 


August, 1868 
1867 


1866 


” 


é 1865 
Eight months, 1868 
1867 


” 
” 


Amongst the vessels launched 


1866 
1865 


several new contracts have 

amount of tonnage launched last month, as compared with 

Se ae ne 
esse 


one 


18 
during 


sa 


eee 


fixed. The 


Tons. 
15,000 
11,300 

8,400 
9,060 


103,000 


81,000 
77,000 


109,000 


there were : 


follows : 





Trade or Destination. 
Bremen and New York Trade. 


Clyde and Belfast Mail Service 


Aarhun’s Cattle Trade. 


Lubeck Coasting Trade. 


Cape of Good Hope Trade. 


Dredging at Cardiff. 
India and China Trade. 
China Tea Trade. 
Canada Trade. 


South American Trade, 
East India Trade. 





joyd’s 


\North German Li 


Messrs. Burns 


pany 
jomson 


A German Company 


British Government 
Marquis of Bute 


gow Firm |East India Trade. 
Stewart 
John McCunn, Greenock 
Canada Shi 7 £ Company 


1 and Glas; 
and W. 
pping 
an 


Live 
J. 


mpany’s 


Skinner 


} Clyde and Singapore. 


* Castle” Line 


Ismay and Co., Liverpool 


Wm. Ross, Glasgow 


Donaldson Brothers, Glasgow|South American Trade. 


G. Eastee, Liverpool 


‘mes Trade. 





_— 
—_—— 


” 
nm and Sons 
and GI. 


” 


g Go 


Eng. 


pb 


bie and 


Iron Shi: 





— |Henderson, Coulborn, and Co.|Aarhuns 8. 8. Co. 


55 |McNeb and Co. 
85 |L. Hill and Co. 


120 |J. and G. Thomson 


— |W. Simons and Co. 
— |J. Reid and Co. 


— |R. Steele and Co. 


—~ |Randolph, Elder, and Co. 
— |Barclay, Curle, and Co. 


— |S 


y= 
a Stephen and Sons 





8100 |600 |Caird and Com 
1000 (300 |J. and G. Th 


600 
400 
400 


1600 
1300 
1073 


1060 


900 
850 
800 
600 
340 





The steam pressure was easily maintained with the fi 
open. 

Tux Broxen Ariantic Casiz.—The Hawk screw steamer, 
belonging to the Telegraph Construction Company, left on 
Tuesday to repair the Atlantic cable, which broke down on 
the 3rd of August. Mr. J.C. Laws{accompanied the expedi- 
tion to supermtend and test on the part of the Anglo- 
American and Atlantic Telegraph Companies. Even with 
fine weather, it is doubtful whether the cable can be repai 
before about the 26th, making an interruption of about 
seven weeks. 

Corton Sratistics.—The following return of the cotton 
imported and exported at the various ports of the United 
Kingdom during the month of August, 1568, 
terday by Mr. T. H. Farrer, Secretary of : 
American — imports, 14,545 bales, ‘ ; exports, 
17,772 bales, 70,210 ewt. Brazilian: imports, 42,101 bales, 
58,606 ewt.; exports, 12,040 bales, 17,808 ewt. East Indian: 
i , 189,449 bales, 632,821 ewt.; exports, 66,486 bales, 
208,304 ewt. Egyptian: imports, 2072 bales, 9321 cwt.; 
ex 709 bales, 3218 cwt. Miscellaneous : imports, 16,834 
bales, 33,414 cwt.; exports, 1978 bales, 3740 cwt. Total: 
importa, 265,001 bales, 791,597 cwt.; exports, 97,986 bales, 
303,275 ewt. To the return a note is added stating that the 
Board of Trade can, on the present occasion, only publish the 
above import and export accounts, the returns e by some 
of the largest f ers being so incorrect as to make it im- 
possible for them to give even approximately a correct stock 
account. Compare these with the statistics of the 
French cotton trade for the first five months of this year. 
The total quantity of cotton imported into France in the 
first five months of this year was 56,810 tons, as compared 
with 43,767 tons in the period of 1867, and 
57,423 tons in. the co 
these imports the recei 
Kingdom figured for 
pamper me pe ) of 1867, and 
ing period of 1866. The im from the 
May 31 this year were 30,754 tons, 
the corresponding date of 1867, and 23, 
responding date of 1866. 

Tur Partapetputa Steet Rattways.—The street rail- 
way companies of Philadelphia, unable to check the pecula- 
tions by the conductors of their cars, f propose to 
farm the lines among the : 
stipulated sums for the use of the roads. This extraordinary 
suggestion shows that honesty does not vigorously flourish in 
the City of Brotherly Love. 
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line, provided the public in the West of Fife subscribe the 
one of SO AOS tomes Be eine. As both of the 
Eee Se aguing Forth by a rail- 
pa and come to nothing, there is some 


Foreign 4 
ute. enterprise of the ip Owners on the Clyde 
pert Nene ¢ ee eae one the 
lyde now facilities for steam transport for passen: 
and goods to almost every port of note in western and 
southern Europe and America. The Messrs. Handyside and 
Henderson have a weekly sailing to New York, and a 
monthly sailing to New Brunswick ; Messrs. Allan a weekly 
sailing to Montreal; Messrs. J. and P. Hutcheson a weekly 
sailing to Bordeaux, and sailings generally once a fortnight 
snd MoLases fos hth. wailing Operio , 
and Mc a fortnightly sailing to and Huelva ; 
the Clyde Shipping Company meme, nd sailings to Ant- 
w "Menara Robertson Brothers forinighty alin to 
ux; Messrs. Wilson Brothers sailings to Huelva, &c. ; 
Messrs. Handyside and Henderson have also a Mediterranean 
line of sixteen steamers of from 400tons to 800tons. In 
1860 this fleet consisted of four small steamers; but two or 
three new steamers have been added every year since. From 
being a Peninsular line, it has been extended to a Mediter- 
ranean line; first to Gibraltar, and again to Sicily and Italy. 
A couple of years ago the Grecian, Trojan, and 
Acadia were sent to This year the Valetta, 
Venezia, Napoli, and Roma have opened up a line to Venice 
and Trieste in the Adriatic. The United Kingdom, which 
has been withdrawn from the New York line, has been 
trading for a couple of voyages to Alexandria. A few days 
ago, ever, her owners her from the Clyde on 
eee tae eS a She will call at Con- 
stantinople Odessa. is new route succeed, a 
regular steam communication will be i 
grain season. At present the grai 
almost entirely brought home principally 
Russian, Italian, Norwegian, and Grecian, and it is expected 
a could be got up between the Clyde and Black 


New Harbour Works at Aberdeen.—At a meeting of the 
senlineniinae ony fall By Mr. Dros 
was ideration a very . Dyce 
jal —w, ot om engineer, on the Sean ase om 
which Parliamentary powers were obtained last session. Mr. 

to begin operations with the south break- 
water, and, when it is about half finished, to commence the 
extension of the north pier, in order that both might be com- 
pleted simultaneously. 


THE SIEMENS-MARTIN PROCESS. 
To rue Evriror or ENGINgERING. 


Srr,—In last week’s issue we notice a report of the 
very cnsssehal yosstion of the Siemens-Martin process by 
Messrs. B. Samuelson and Co. at their Newport Steel Works, 


near ° 
With their permission we have pleasure in stating that the 
puddled bars and billets, and scrap puddled bars, described 
as K and J, are of our manufacture, and which by the figures 
iven were used in the proportion of rather more than one 
of the whole of the materials used in the most successful 
charges. We also call attention to the fact that the iron is 
not, as —— be inferred, ordinary Cleveland puddled bar, 
but is by os Seraoans pete, © ich practically 
eliminates eed cig ore Cleveland pig. 
Alluding to Table No. 4, the “ so-called patent slag” is our 
patent flux, which is the powerful agent by which we are 
able to from Cleveland pig a pure eable iron not 
rtin process and for the finest 





—3e erroneously named as that at which Messrs. 
uelson and Co. are being supplied. 

We them on the success which is attending 
their enterprise, and we shall be glad if our process is in- 
strumental, however humbly, in assisting the introduction of 
the pig iron into the manufacture of steel and the 

our insertion of this in your next will oblige, 
Yours truly, 

Ricuarpson, Jonson, anv Co. 

North Yorkshire Ironworks, Stockton-on-Tees, 
September 4, 1868. 











UNITED STATES’ WAR STEAMER “WAMPANOAG.” 


ROM THE DESIGNS OF MR. BENJAMIN F. ISHERWOOD, CHIEF ENGINEER OF THE BUREAU OF STEAM ENGINEE 


(For Description, see Page 243.) 
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ENGINES OF THE UNITED STATES’ WAR STEAI] 


CONSTRUCTED AT THE NOVELTY IRONWORKS, NEW YORK, FROM THE DESIGNS OF MR. BENJAMIN F. ISHERWOOD, CHIEF ENGI 


(For Description, see Page 243.) 
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PUBLISHER’S ANNOUNCEMENT. 








The circulation of ENGINEERING exceeds that, 
collectively, of all the other weekly ——- and me- 
chanical journals, of the same or a higher price, now pub- 


lished in London, and it is constantly and rapidly: 


increasing. 


Advertisements cannot be received for insertion in the cur- 
rent week later than 6 P.M. om Thursday. The charge for 
advertisements is three shillings for the first four lines or 
under, and eig e for each additional line. 

The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 11. 1s. 8d. If credit be given, the 
charge is 2s. 6d. extra,. subscriptions being payable in 
advance. 

Cheques and money orders to be made payable only to Mr. 
Charles Gilbert. 

Office for Publication and Advertisements, No. 37, 
B , Strand, W.C. 


ENGINEERING is registered for transmission abroad. 


Le bureau @ENGINEERING pour la France est 16, 
Quai Malaquais, Paris, ches E. Lacroix, Di des 
Annales du Génie Civil. 

Subscriptions for the ANNALES DU GENIE CIVIL are received 
by Mr. Charles Gilbert, the publisher of ENGINEERING, 
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ENGINEERING may be obtained in Russia, by sub- 
scribing for it at any of the Post-offices in the Empire. 
The price is 10 silver roubles per annum in St. Petersburg, 
and 12 silver roubles in other parts of Russia. 
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PURIFICATION OF IRON ORES. 


THe question of removing sulphur and phosphorus 
from iron still stands before the practical world as an 
important, well-known, yet unsolved problem. It is the 
bridge with which we expect some day to connect the 
metallurgical practice of the present day to a future 
far more advanced, and a scientific system of metal- 
lurgy, to be arrived at by the ual yet constant 
advancement and development of science and know- 
ledge. We have recorded many attempts to remove 
sy sg and sulphur from pig iron, frontliquid steel, 
and from wrought iron, but we have not a single 
instance of practical success to place before our readers. 
The general conclusions which seemed to force them- 
selves upon the minds of metallurgists, by the results 
of all those unsuccessful experiments, were, as a rule, 
unfavourable to the treatment of iron in its more 
advanced stages of manufacture, and pointed to the 
blast furnace, if not to the calcining kiln, for the puri- 
fication of the substances charged into them. Seeing, 
in fact, how difficult it was to remove sulphur and 
rin horus from iron, if these substances are once com- 

ined with that metal, it became a question for inves- 
tigation whether such a combination could not be pre- 
vented by removing from the raw materials all those 
substances which form the sources of these noxious 
contaminations when reduced in the smelting furnace. 

The simplest means of improving the ¢ , and 
the one which suggested itself without much thought 
or science, was the mixing of phosphoric ores with 
others free from phosphorus, thereby diluting the 
noxious impurity. This process is more effective than 
would appear at first sight. Given two kinds of ore, 
the one contaminated with sulphur to an extent which 
will make the iron produced from it unfit for the in- 
tended use, and another ore containing phosphorus to 
a similar extent, it is obvious that a mixture of the 
two ores will produce an iron which will be superior 
to that produced from either of the two kinds of ore 
when smelted by itself. The practice of mixing diffe- 
rent ores for the blast furnace charges is, therefore, 
not a mere production of an average quality from 
superior and inferior kinds of raw materials, but it is, 
when properly carried out, attended by an actual im- 

rovement of the make of iron over the products 

erivable from any one of the ores mixed together 
when smelted singly and without other admixtures. 

The next step to be recorded in that direction is the 





practice of washing ironores after calcination. This, too, 
isat present an old-established process, but one which 
has been rarely used on account of the and in- 
convenience which was thought seahiaietie-dieniogiod 
with this mode of purification. The washing process 
is applied exclusively for the removal of sulphur, and 
it is altogether without any effect upon the phosphorus 
that may be contained in the ore. The rationale of 
the washing process is the following:—An iron ore 
contaminated with pyrites, such as, for instance, the 
— ore or brown hematite of Styria, Rhinish 
ssia, of the Weardale district, and of other localities, 
when submitted to calcination, under the free access 
and influence of the air, takes up acertain quantity of 
oxygen, and by that a the pyrites and other 
similar combinations of sulphur and iron become con- 
verted into sulphates of iron, which are soluble in water. 
If after calcination the ore is washed with a large 
Syren of water and for a considerable length of time, 
those soluble salts, and with them the component 
sulphur will be removed from the ore, which remains 
in a more or less purified state according to the more 
or less efficient manner in which the caliinatide and 
washing have been effected. We have had occasion 
to describe two ironworks on the Continent where 
= from sulphur is most effectively attained 
y washing the calcined ore previous to its being 
smelted, viz., the Kladno Ironworks, in Bohemia, 
where — iron for am is the staple article, 
and the Ironworks, Maria in Styria, producing 
foundry iron and Bessemer pig iron. 

We now pass from the record of processes in prac- 
tical existence to a new method of purifying iron ores 
now under experiment in this country, and patented by 
Mr. Thomas Rowan, of — Phis is a process of 
purification from sulphur and from phosphorus by cal- 
cination and subsequent .washing, only the calcination 
in this instance is not a mere oxidising process as now 
practised, but the ore is mixed with chorides, such as 
common salt or chloride of manganese, and calcined 
in contact with these substances. Such a calcination 
is well known to metallurgists, icularly to those 
accustomed to the extraction of copper and silver 
from their ore. It is called a chloridising calcination, 
as distinguished. from the common or oxidising cal- 
cination, and its effect is to convert many of the sub- 
stances contained in the ore into chlorides. The effect 
of calcining an iron ore containing sulphur and phos- 
phorus in contact with common salt (chloride of 
sodium) would be the decomposition of the salt by 
the action of the sulphur and the formation of sulphate 
of soda and the liberation of the chlorine, which com- 
bine with all the bosic matter contained in the ore, 
such as lime, magnesia, &c., and also with the phos- 

horus. The idea of removing phosphorus from iron 
= the action of chlorine was origi by Dr. 
Crace Calvert, of Manchester, more than twenty 
years ago, but it appears that Dr. Calvert expected 
a ous combination of phosphorus and chlorine 
to Sy teed and passed off as a vapour either 
from the blast furnace or calcining kiln. Mr. 
Rowan’s researches seem to show that none of the 
volatile combinations of chlorine and phosphorus are 
formed during such a calcination, but that a combina- 
tion is formed which is soluble in water, and can be 
extracted from the ore by washing after the calcination 
is completed. The effect of washing the ore after this 
chloridising calcination is the removal of the sulphate of 
soda and of the chlorides of phosphorus formed in that 
process. The sulphur and phosphorus pass into the 
water, and can be recovered from it if desirable, but 
the insoluble residue is an iron ore purified to a con- 
siderable extent, and fit for use in the blast furnace 
after the moisture is evaporated. It has been oe 

osed, at one of the great ironworks in the Cleveland 

istrict, to effect this calcination by charging the iron- 
stone mixed with salt into the calcining kilns now in 
use, but this is not a suitable mode of working on a 
large scale. The time for calcination, and particularly 
that for washing, should be ample, and much greater 
than can be allowed in the calcining kiln. The calci- 
nation should be carried on close to the mines in very 
large heaps covered at the top and connected at 
the bottom with flues which lead into a chimney, 
The salt mixed with the ore, or, still better, dissolved 
in water and sent into the calcining heap in the form of 
small jets or streams of brine, would act upon the mass 
for any desirable length of time. The whole calcini 
heap should, after being burnt out, be immersed wi 
water, or be percolated by a large stream or body of 
water for several weeks. After this the ore may be 
sent -to the smelting works, and the calcining ki 
there will play the part of evaporators only. They 





will dry the ore and heat it to some extent previous to 
its being charged into the blast furnace. | 


The — of trouble and inconvenience will 
thereby be transferred from the iron master to the mine 
owner, and it will resolve itself simply into a question 
of price per ton of purified ore. Considering that the 
removal of sulphur and from Cleveland pigs 
would raise their market value at least 1/. per ton, 
and taking 3 tons of calcined ore for the ton of iron 
made it is clear that the process of washing can be 

id for at the rate of, say, 5s. per ton of ore, and 

ve an advantage to those who use the washed ore 
instead of the raw ironstone. The quantity of salt 
required depends upon the quantity of phosphorus 
contained in the ironstone, but it will scarcely exceed 
5 per cent. of the weight of iron ore inany case. The 
value of the salt added may be estimated therefore at 
6d. per ton of ore, leaving a margin of 4s. 6d. for the ex- 
penditure of calcination and washing. This isa figure 
which ought to afford a very handsome profit to those 
who undertake the purifying process on a —_ scale. 
The Upleatham mines and others in the Cleveland 
district are almost within sight of the sea, which 
would afford both the salt for calcination and 
the water for extracting the heap when calcined. 
The process, although hardly tried on a scale which 
could be called practical, as yet deserves the utmost 
attention of every intelligent ironmaster and owner 
of ironstone mines. Its theory is supported by a 
great deal of experimental evidence, on the import- 
ance of the problem that Mr. Rowan has so far tried 
to solve, justifies the commencement of experiments 
on a full working scale without hesitation and delay. 
We look upon experiments of that kind as a question 
of national importance. A purification of the phos- 

horic iron ores of this country means no other thin: 
but the universal and unreserved substitution of stee 
manufacture instead of the manufaeture of iron and 
the application of steel in all modern constructions ; it 
is equivalent to a saving of an enormous value now 
annually destroyed by the wear and tear of the in- 
ferior materials produced from impure iron ores, and 
to a direct increase in the national wealth, amounting 
to many millions per annum. 








ALPINE RAILWAYS. 

Durine the past week the Swiss have been cele- 
brating by grand /é¢es and illuminations, of several 
days’ duration, the opening of the railway between 
Sion and Sierre, which took place with much ceremony 
on Saturday last. It might, at first, be supposed that 
a railway, the completion of which has received such 
special recognition, included some grand engineeri 
triumphs, but, as a fact, the line between Sion an 
Sierre is but nine and a half miles in length, and its 
construction has presented no important difficulty 
whatever. It traverses an almost level tract, forming 
part of the valley of the Rhone, and its course follows 
very closely that of that stream, it being for a con- 
siderable portion of its length separated from the river 
by an embankment merely. Although, however, as an 
engineering work the railway between Sion and Sierre 
calls for no special notice, yet there can be no doubt 
that its com Netion is of considerable commercial im- 
portance. The new line forms an extension of the 
railway previously existing from Bouveret, on the Lake 
of Geneva, to Sion, a line belonging to a company 
entitled “La Nouvelle Compagnie Anonyme de la 
Ligne Internationale d’Italie - le Simplon,” and 
which it is intended shall be ultimately continued up 
the valley of the Rhone to Brieg, and thence over the 
Simplon into Italy, forming a junction at Domo 
d’Ossola with Italian lines already in course of con- 
struction. 

As far as Brieg, a distance of about 224 miles be- 
yond Sierre, the point already reached, the country is 
of such a character as to present no obstacles what- 
ever to the construction of a railway at a moderate 
cost; but at Brieg the ascent proper of the Simplon 
commences, and on the length between Brieg and 
Domo d’Ossola numerous engineering difficulties will 
have to be overcome. The route which the line is to 
follow between Brieg and Domo d’Ossola has not, 
we believe, been yet finally determined; but several 
alternative plans have been brought forward. Accord- 
ing to the first of these, it is proposed that the line 
should turn off at Gliss, a little to the west of Brieg, 
and should pass through a straight tunnel, 17 kilo- 
metres, or about 104 miles, in length, to Isella on the 
Italian side of the pass. From Isella the line would 
follow a contour line on the western side of the river 
Doveria to Domo d’Ossola. The great objection to 
this plan is the long and expensive tunnel which 
it inieied: and there appears’ to be little. chance 
of its oo A second plan proposes that the 
line should be extended from Sierre up the valley 
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of the Rhone, t Brieg to a little beyond] land and.Jine of the Rhine, the St. Gothard is un- uliar, consisting of three ribs, ri from the sur- 
Morel, and that should fen return to the tee doubtedly the best route, but is not greatly superior to on of the bore, instead of being sunk as grooves. 


of Ganther; and after making a detour up that 
pass should enter a tunnel at Berisal at a point 
eal cai ae gy at ares that place is oe 
present the existing ‘ e tunnel, 
commencing at Berisal, would extend for a distance 
of Tt miles to Algaby, near the old Hospice, from 
which point the railway would follow a contour line 
on the northern and eastern side of the present road 
to Trasquera. Here it would make a somewhat long 
detour to the north, up the valley of the Cherasca, 
returning to Varzo, from which place it would follow 
a contour line to Domo d’Ossola. The maximum 
= on this line would be 1 in 50, and the tunnel 

tween Berisal and Algaby would be divided into 
two unequal lengths by a lateral shaft, so that its 
construction might commence at four points simul- 
taneously. 

A third plan, and one which is, we believe, regarded 
with considerable favour by the engineers of the 
Ligne d’Ltalia, proposes the extension of the existing 
line along the northern side of the valley of the 
Rhone, past Brieg and Morel to Grengiols, where it 
would cross the valley to the south side, and then 
return to the valley of the Ganther, up which it would 
make a long detour, rising gradually to the second 
gallery on the Simplon road. Here at Tavernelle a 
tunnel would commence, which would extend to 
Bernesch or Neder-alp—a distance of 2} miles, this 
tunnel enabling the line to avoid those higher levels 
at which the working would be likely to be seriously 
impeded by thesnow. From Bernesch the line would 
would descend gradually to Trasquera, from which 
point it would follow tie same route as the corre- 
ae part of the second plan. The gradients on 
this line would be about 1 in 33. Any of the lines 
above mentioned could, of course, be worked by ordi- 
nary locomotives, although engines on Mr. Fairlie’s 
double-bogia plan would certainly be the most suitable, 
as their employment would enable far sharper curves 
to be adopted than could be safely worked by engines 
of the usual construction, and would thus at many 
points reduce the cost of the line. 

In addition to the above schemes it has been pro- 

osed to construct across the Simplon a line follow- 
ing closely the course of the existing road. The 
present admirable road has maximum gradients of 1 
in 15, and this probably would also be the maximum 
rradient of such a line as we have mentioned. This 
ine could be worked on the mid-rail system, or, as we 
consider would be very much better, by locomotive- 
carriages on Mr. Fairlie’s plans, which we have already 
described in our columns. On gradients of 1 in 15 
the advesion of such locomotive-carriages would be 
amply sufficient to secure regularity in the working of 
the traffic in any weather, and under most circum- 
stances the locomotive-carriages would be able to take 
up a load behind them. At the present time, when 
none of the plans we have mentioned can be said to 
have been thoroughly worked out, it is impossible to 
express more than a general opinion as to their com- 
parative merits; but our own predilections are rather 
in favour of the third route mentioned, a line having 
maximum gradients of about 1 in 33, with a compara- 
tively short summit tunnel enabling the railway to 
avoid those parts of the route on which obstructions 
from snow, &c., are most likely to occur. 

Whatever may be the differences of opinion, however, 
about the precise route which ouxht to be adopted, 
there seems 'o be no doubt that some line over the 
Simplon is really required. Tie Semmering line, 
opened in 1854, and the Brenner line, more recently 
completed, have shown that Alpine railways can be 
successfully worked, and there ia no reason why the 
Simplon line should prove an exception. 

The principal roads across the Alps are the Mont 
Cenis, the Simplon, the St. Gothard, the Lukmanier, 
the Splugen, the Brenner, and the Semmering. Of 
these, three have been already provided with railways. 
The Semmering line, opened, as we have said, in 1854, 
and which was really the first Alpine railway, connects 
Viewna with ‘Trieste and Venice; the Brenner line, 
about 190 miles west of the Semmering, places Italy 
in communication with south-eastern Germany; and, 
finally, the Mont Cenis railway, which is about 260 
miles, in a straight line, from the Brenner pass, forms 
a connecting link between France and Piedmont. 
Over all the remaining passes lines have been pro- 

ed, and each route possesses certain advantages. 

rom the east of Europe the Lukmanier or Splugen 
lines would give the best route to Milan, and thence to 
Genoa, Brindisi, &c.; from the west of Europe, or 
say west of Mulbausen, the — route offers the 
greatest advantages, whilst from the centre of Switzer- 


the Simplon or Splugen. The St. line, more- 
over, is that which offers the engineering 


difficulties, whilst the Lukmanier would be the most 


easy to construct, and next would come the Simplon. | being 


The summit levels of the different passes are : 
ft. 
St. Gothard ... eee eve on =6443 
Simplon one one eee ow» 6174 
The construction of the St. Gothard line has been 
very strongly advocated by the North Cantons of 
Switzerland, but there appear to be strong reasons 
for supposing that its completion would cost nearly, if 


not quite as much as the construction of the two/| the 


lines over the Lukmanier and the Simplon. On the 
St. Gothard route there are some 125 or 130 miles of 
very difficult line to construct; whilst on the Lukma- 
nier there are but 110 miles of railway, involving 
much less heavy works; and on the Simplon but 75 
miles of railway not actually commenced, and 
tween 25 or 30 miles in progress, to be completed. Of 
the 75 miles just mentioned the 22} miles between 
Sierre and Brieg involve, as we have said, none but 
works of the most ordinary character, and the same 
may be said of the 36 miles on the Italian side be- 
tween Domo d’Ossala and Gozzana, where the already 
existing line to Novara would be joined. Between 
Domo d’Ossala and Pie de Mulera, a distance of 
74 miles, the line is already in an advanced state, 
and the earthworks, culverts, and nearly all bridges 
are completed between Pie de Mulera and Ornivasso. 

The comparative distances by the Mont Cenis, 
Simplon, and St. Gothard routes from Paris to the 
chief points in Italy are as follows : 


Mont Cenis. Simplon. 8&t.Gothard 
Paris to miles. miles. miles. 
Genoa one 592 one 601 ese 656 
Milan on 578 jane 544 nee 546 
Alessandria 546 oe 555 ous 608 
Piacenza ... 616 oe 597 eos 699 


Piacenza and Alessandria, we should mention, form 
the common points at which the three routes converge 
“= the lines to Brindisi and Florence respéctively. 

e have in the present notice given some general 
particulars concerning the various proposed. trans- 
Alpine routes, and we have said that the Simplon and 
the Lukmanier lines appear to be those which should, 
under all circumstances of the case, be the first con- 
structed ; but the subject is‘one of such undoubted 
importance as to deserve far more lengthy considera- 
tion than we can give it here, and we shall therefore 
return to it at some future time. 








PARSONS’S CONVERTED ORDNANCE. 


buryness under the superintendence of the Ordnance 
Select Committee, with a view to ascertain the merits 
of Mr. P. M. Parsons’s system of converting existing 
smooth bore cast-iron guns into rifled ordnance. The 
inventor who laid his plans before the War Office 
nearly eight years ago, and who a short time sub- 
sequently conducted some satisfactory trials with a 
6.5 in. calibre gun by the order of the French Emperor, 
articulars of which we published in a previous volume, 
bas so far every reason to be satisfied with the result 
of the experiments which promise to make his system 
a formidable opponent to that of Major Palliser, who 
has recently received so large an order from the 
Government for the conversion of guns. 
Instead of boring out the cast-iron shell from the 


|mences at the breech and bores it through from end 
|to end, enlarging it to the necessary diameter, the hole 
being made of a greater hole at the breech to admit 
a steel reinforce tube, which is shrunk on to the steel 
lining. The gun under trial this week was a 68- 
pounder which has been converted into a 150 1b. rifle. 

The lining consists of a steel tube, made of metal 
carefully tempered in oil, and turned out of a solid 
ingot, bored to the necessary calibre, and longer than 
the extreme length of the easing, from which it i 
jects a few inches at the muzzle. The rear end is 
strengthened by a second tube shrunk over it, and 
turned on the outside with a slight taper. 

This compound lining is placed within the cast-iron 
shell, but no attempt is made to produce anything 
beyond a perfect fit, so that no strain is thrown upon 
the component parts. 

The breech is closed with a cast-iron screwed cas- 
cable, and the tube projecting at the muzzle is covered 
a ing cap, which is secured to the casing. 





teen! par semen oy in the 
putea spquavel Guiuanan Geeei. the citing io 


EXPERIMENTS are now being carried out at Shoe- |; 


muzzles to the end of the chamber, Mr. Parsons com- | shall 


ards, and allowing our defences to revert agai 
Soto 0 state of inaaiency. If the cnemeueue cuammgnien te 





One thousand rounds are to be fired from this 
before the experiments with it are concluded. op 
to the present time only forty-four rounds have been 
fired, the trial having met with some delays in con- 
sequence, firstly, of the studs in the projectiles ne 
badly adjusted ; and secondly through the breaking o 
American com after one of the discharges, 
which drove the gun with so much violence against 
the end-stops that it was thrown off the a 
The practice varied from 900 to nearly 3000 yards, 
and showed fair results for accuracy. 

We shall look with interest for the conclusion of 


be-| the trials of Mr. Parsons’s gun, for which he claims 


the advantages of economical construction and an in- 
creased strength at the breech, without reducing the 
calibre or increasing expenditure of materials. The 
inventor also maintains that he gets a larger duty 
from the cast-iron casing than Major Palliser can do. 








CAMBERWELL IMPROVEMENTS. 
Tue v of St. Giles, Camberwell, are energetic in 
improving their parish. Within the-last few years, several of 
the old and a 8 ing the Grand Surrey 
Canal have been removed septioetthy hemiigeme iron struc- 
tures. a th ag tg yo i ee 
of Mr. James Dredge, jun., of 10, Buckingham-street, Adelphi 
Forty-two designs were submitted to the v 
petition, and four were set aside for selection, 
one above mentioned was ultimately chosen. The estimated 
cost is ceo nists a 
Apropos of “ porochials” dealing with engineering matters, 
it is not long since that a difficult auses ett witaoense to 
ai ee ee over a canal with a certain 
way, exactly in accordance with instructions received. 
Collisions constantly occurred between the arch and the 
barges, to the detriment of the paint on the one, and the 
morals of the crews on the latter. ‘The guardians of the 
parish held sweet council together, but in vain, till one great 
mind rose up and spake, inspi Said he: “ There is three 
inches too little eighth from the water to the bridge; now, 
if you scoop out the bottom of the canal six inches for some 
distance above and below the bridge, ou will have what you 
want, and Bony — Se spare. ; poe ie but some- 
ow it wouldn’t work ; collided, e 
blasphemed as usual. —_ ms 








Tue CuassePpot ProsectiLE.— Apropos of breech-loaders, 


ball turns on itself in the describing 
circles, ing a figure resembling one of 
springs of an elastic mattress. It is difficult to see how, even 


roe 
through a horse’s oo the wo 
as large as a hat. 
and ean hardly leave a hole much bigger than itself. Were 
it as is alle; the Chassepot bullet would be as objection- 
able as the explosive bullets that have been put under inter- 
dict. It is possible the Chassepot may make a bad wound, 
but were it as bad as is described many would agree with the 
Opinion Nationale, which says that with murderous engi 
brought to such i becomes impossible.— Times. 
Masor Patiser on Navat Exrenpirurs.—lIn the course 
of his recent speech the candidate for Devonport says: “I 
view with great dismay any policy which would impair the 





terests of this country be considered in conjunction with our 
annual naval expenditure, and if the navy as an 
insurance upon our commerce, it will be seen how low the 
rate of insurance really is. The entire cost of our royal navy 
nly eupuatnte 19% cent. of the. trade carried on 
the protection of British flag. The chiefs of the Lil 
party have lately raised the cry of ‘increased i 
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SCARBOROUGH HARBOUR IMPROVEMENTS. 
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THROUCH NEW SOUTH WEST FicR 


Ow the 25th of March last, the Piers and Harbour Com- 
missioners of Scarborough issued a circular inviting engineers 
and contractors to compete for certain improvements to the 
a which the rapidly increasing trade rendered imperative. 

hirty-two different designs by twenty-three engineers were 
forwarded for approval in reply to the commissioners’ circular 
and advertisements; the estimates for these various designs 
rap from 52,4161. to 5,482. The scheme of Mr. William 
D. Nisbett, the computed cost for « ting which ts 
to 9,5007., and which we illustrate above, was especially 
designed for economic construction; in accordance with the 
requirements of the Board. 

The importance and the populatiun of Scarborough have 
rapidly increased, as, year by year, it has become a more 
favoured watering place, and with its growth the fishing 
trade has improved, until a harbour accommodation 
has become necessary. The port is the only one of any im- 
portance between itby and the Humber, and is used 
greatly as a place of shelter from the easterly gales which 

nam Grd the coast. It consists of a shallow, artificial 

arbour between two jetties, each 1300 ft, long, named re- 
spectively the Old and the East Piers, enclosing an area of 
1000 ft. in length, by about 300 ft. wide, reduced seaward 
about 50 ft., and protected at the ends z third pier, on 
which is erected a lighthouse 58 ft. high. is portion of the 
harbour is, of course, entirely protected, but its confined 
entrance renders it difficult of access. Westward (see en- 
graving) a far larger area, termed the Inner Harbour, is 
enclosed by the West Pier, and further sheltered by a central 





or Island Pier, placed midway across the entrance, and leav- 
ing only two entrances into the port. Both inner and outer 
harbours are dry at low water. 

The object sought to be obtained by the construction of 
the new work is to afford additional facilities for berthing 
fishing vessels, and for the landing of their cargoes; it is also 
intended to reduce the constant silting up of sand that now 
takes place within the harbour. 

As will be seen from the drawing, (see page 241) the new 
work contemplated, consists of the construction of a new 
pier, 185 ft. westward of the new West Pier, and extended to 
within 150 ft. of Vincent Pier; by the erection of this pier 
14 acres of additional harbourage would be obtained, 2 acres 
of which would throughout a ter depth of water 
than any part of the existing port, would consequently 
be available both for larger vessels, and during a = 
period of each tide. The scheme proposes to construct 
outer end of the new pier for a length of 300 ft. in masonry 
with a quay on the inner side 280 ft. , adapted for the 
rapid ipment of vessels comi ide; it also 

‘ords facilities for vessels mooring at s times when 
the insufficiency of water prevents their making for the 
existing West Pier. Besides the quay, this portion of the 
pier would include a footway 16 ft. wide, protected on 
one side by a stone parapet, and on the ‘other by an i 
fencing (see cross section) ; the level of this footway is to 
6 ft. above high a and the whole surface of the 

ier is to be paved with granite pitching. 
| ~eaphnd A od pt for a length of 610 ft. 
pro, to construct of timber and rubble stone- 
a roadway for vehicle and foot traffic placed 
water mark, and joining with the 
Communication with the present fish market is 
along the upper end of the harbour by a roadway 
breadth with, & broad slope. ; - 

An alternative plan is shown upon the drawings, by which 
the timher atid rubble pier would be dispensed with, 
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communication would be made, as shown in dotted lines, 
between the stone jetty and the existing West Pier. A saving 
of 20002. would be effected by this arrangement, but at the 


expense of 12 acres of berthage. In either scheme the ex- 
isting Island Pier, at present forming a great obstruction to 
the entrance of vessels, would be removed. 

The harbour of Scarborough is exposed principally to 
northerly and north-easterly winds, which sweeping round 
the end of the East Pier into the bay cause a constant silting 
up of sand, and render incessant dredging necessary. To 
reduce this evil, Mr. Nisbett has narrowed the mouth of the 
harbour to 150 ft., but in doing so, has rendered the entrance 
as difficult as it is at present. By altering the direction of 
the last 300 ft. of the new work, towards the south-west a 
freer entrance would be obtained, and the harbour would be 
as fully protected from the set of the tide. 








“ Cornet, Untversity.”—Mr. Ezra Cornell, of Ithaca, 
New York, announces that in organising the institution 
which is to bear his name, the trustees have arranged a system 
of manual labour, which, while it will be ray ops f upon 
aus, will furnish to students the ang — aid t foc 
endowment, of their expenses durin, time of their 
education, and os thn anaes time of dovelagh their physical 
strength and vigour. There will be a farm of 300 acres to be 
cultivated, and which will furnish the college tables with 
various productions; also a machine shop for the manu- 
facture of tools, machines, models, patterns, &c.; and the 
erection of additional buildings, making roads, and improving 
the grounds will furnish employment tor xen to students in 
need of it. The work will be done under the superintendence 
of the professors and competent superintendents and foremen, 
and will be paid for at the rates current for such services ; 
and as all the expenses of a first-class faculty and of tuition 
will be provided for by the endowment, Mr. Cornell is able 
to assure boys tliat iP they will perform one-fourth of the 
labour he aid at their ages, and does now at 60 years of age, 
they will find no difficulty in meeting their expenses, and be- 
coming thoroughly educated by their own exertions. Some 
students, he says, entered three months in advance of the 
opening of the University to avail.themselves of the oppor- 
tunity of earning two dollars a day through haying and 
harvest,.“‘and thus make a sure thing of it ;” such boys 
* will an education, and will make their mark in t 
world in the use of it.” 

Tue “Bermupa” Docx.—The “Bermuda,” which was 
successfully launched on the 3rd inst., has been towed into 
the Medway, where she remains anchored in Sheerness 
Harbour. During a gale which prevailed on Tuesday night 
the dock dragged her anchors. i was immediately 
sent from the naval barrack, and the dock is now safely 
moored, but the precaution has been taken to a party 
of ri and seamen on board. Permission been 

iven by the corporation of Rochester, the owners of the 
way, for it to remain moored in the river, at Saltpan- 
reach, until the arrangements for towing her out to Bermuda 
early next spring are com The workmen in the rope- 
making department at dockyard have just com- 
three o— of a size 
never before attem: at either Royal dockyards, to 
be used for towi ie. The description of hemp 
Sais te oo in tho eget Navy is in. in circumference, 
but the cables completed at Chatham dockyard on Saturday 
are no less than 26in. Each of the three is 101 fathoms in 
length, while the weight of each is 64 tons, or with the 
shackles 7 tons. 
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TELEGRAPHS TO AUSTRALIA. 

Ove last notice left Mr. Gisborne’s proposals of 
January 21, 1863, in regard to the Rangoon and 
Singapore section declined by the India Board. 

On February 27, a deputation of the promoters of 
the Anglo-Australian and China Telegraph waited on 
the Chancellor of the Exchequer; and their chairman, 
Sir C. Nicholson, afterwards, at the request of the 
Chancellor of the Exchequer, stated in a letter, dated 
Marci 6, 1863, the result of previous negotiations, and 
the amount and value of the assistance which Her 
Majesty’s Government was expected to give. These 
were briefly as follows: that the Secretary of State 
for India could not entertain any proposition for the 
execution of the Rangoon section until the Treasury 
assisted towards the extension to Australia. As re- 

rded the next link—Singapore and Java—the Dutch 

overnment had subsidized it on condition that it 
should only be carried out contemporaneously with 
the Rangoon-Singapore section. As regarded the 
last section—Java and Queensland—the legislature of 
New South Wales had authorised, in 1860, a subsidy 
to the extent of 9625/. per annum, and Victoria had 
given a similar subsidy of 13,000/, and all the 
other Colonial Governments, except South Australia, 
proportionate contributions. The Victorian Govern- 
ment had afterwards offered to find half of the whole 
annual subsidy, provided the Home Government found 
the other moiety, and as Victoria contemplated re- 
ducing her quota by contributions of South Australia, 
Tasmania, and Western Australia, this would leave the 
contributions of the Home Government to be reduced 
by the contributions of New South Wales, Queens- 
land, and New Zealand. ‘This would render the con- 
tributions required from the home Government to one- 
fifth the whole subsidy. 

The failure of the Red Sea line had checked further 
action for a time, but negotiations were again opened 
in July, and favourable replies expected. ‘The Govern- 
ment of Queensland had since expressed its willingness 
to contribute, and South Australia, which had refused 
to contribute because it wanted the terminus of the 
sea line to be fixed at Cambridge Gulf instead of at 


Brisbane, now viewed the proposition favourably. 


It was now intended to the cable to the southern 

int of Gulf Carpentaria (instead of round to Bris- 
Gan as originally proposed), and from that point the 
Queensland Government would construct a land line 
to Brisbane. The capital se for the cable was 
now 710,000/. (instead of 1,100,000/.) and the colonies 
were expected to pay 5 per cent. on four-fifths of that 
sum, or 28,400/. per annum for 30 years, from the 
completion and during the working of the cable, in 
return for free State messages to that extent in each 
year. 
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The Home Government, it was originally proposed 
should grant a subsidy of 5 per cent. per annum on the 
remaining fifth of the capital, or, in fact, 71007. a year, 
and it was now suggested, as more likely to meet the 
views of Government, that they should contribute one- 
fifth the capital, receiving a proportionate share of the 
profits, but not participating in the colonial subsidies. 

It was alll amongst other reasons why the Home 
Government should contribute, that Victoria had made 
such a contribution a condition to ting a subsidy, 
and that the Secretary of State for India had made the 
same condition as regards the construction of the 
Rangoon and Singapore section. 

The same day that the deputation waited on the 
Chancellor of the Exchequer, Sir Charles Bright had 
informed Mr. Gladstone that he was concerned with 
other gentlemen in maturing arrangements for the 
accomplishment of the same object as that in view by 
the Anglo-Australian Company, and that he intende 
shortly to submit definite plans to Government. 
Government therefore replied to Sir C. Nicholson that 
they would lose no time in dealing with the subject so 
soon as they had received other expected proposals. 

In the mean time, Mr. Walters, colonial agent for 
South Australia, had addressed the Duke of New- 
castle, urging the economy of a land line from Ade- 
laide strait across the Continent, by Stuart’s route, so 
as to terminate the cable on the north coast, near 
Cambridge Gulf, instead of carrying it round to Bris- 
bane, as originally proposed by Mr. Gisborne, or even 
to the southern coast of Gulf Carpentaria, Mr. Gis- 
borne’s last modification. Mr. Walters closes his 
letter to the Duke of Newcastle by stating that he 
does not think “ Her Majesty’s Government of South 
Australia will allow.themselves to be drawn into any 
unnecessary extravagant eagenenee for the benefit of 
speculators.” Rather harsh terms. Mr. Walters 
places himself in communication with Mr. Passmore, 
a land telegraph contractor, who urges the cheapness 
of the overland route, and, finally, makes an offer, in 
a letter to the Chancellor of the Exchequer, to lay 
down a cable from Java to the north coast of Aus- 
tralia, with a land line to any point 1100 miles distant 
for 412,0007. Mr. Walters seems to take great inte- 
rest in this proposal, and shows great anxiety that it 
should be accepted. He writes to Mr. C. F. Varley, 
asking him to run his eye over a leiter from Mr. Pass- 
more (which urges the advantages of the land line). 
“ Tf you approve of it,” writes Mr. Walters, “ would 
you lon any objection to append a few lines stating 
your poets ¢ approval, with any remarks you might 
think properto add?” Mr. Varley does approve of it, 
and the approval is forwarded with Mr. Passmore’s 

yroposal to the Chancellor of the Exchequer. Mr. 
Valters writes three more letters on the subject to Sir 
F. Rogers, urging Mr. Passmore’s proposals, but also 
suggesting a congress in the colonies to consider the 
whole subject. 

On the 25th of April, Mr. F. Gisborne writes to the 
Chancellor of the Exchequer calling his attention to 
the time that has elapsed since “my Lords” had 
stated they would lose no time in dealing with the 
subject of the Anglo-Australian Telegraph Company’s 
proposition so soon as they had received an expected 
communication on the subject from Sir C. Bright. 

The Treasury writes to Sir C. Bright to ask him if 
he has still any proposal to make. Sir Charles replies 
that he has; and on the 27th of May a letter is 
addressed to the Treasury, signed by Sir C. Bright, 
the Right Honourable Robert Grimston, Sir Mac- 
donald Stephenson, Messrs. Mackay and Co., the Earl 
of Caithness, Messrs. Henry Wigram and Co., Messrs. 
Latimer and Edwin Clark, Mr. Edward L. Botts, Sir 
Joseph Paxton, Messrs. Peto and Brassey, and Messrs. 
James Baines and Co. The letter states that in 
anticipation of the early completion of the Persian 
Gulf Telegraph, connecting India with Europe, the 
writers lay a proposal for continuing the telegraph 
from Rangoon to Australia before Government. 

The Australian Colonies having expressed their 
willingness to afford pecuniary support to such a step, 
and as the Indian Government on a former occasion 
contemplated the submergence of a cable between 
I n and Singapore, it is assumed that this line 
will be constructed by the Indian Government, and 
the following propositions are made : 

1. To carry a line of telegraph from re ay to 
the North Coast of Australia (at a point where the 
Australian Government would meet them with a land 
line) for an annual subsidy of 28,000/. payable while 
the line is in working order. Or shoul vernment 
prefer not to carry out the Rangoon and Singapore 
telegraph, to construct that line upon the basis of an 
additional equivalent subsidy, calculated according to 


mileage. 





2. Bo carry a line from Shoe-Cyen (then the 
eastern terminus of the Indian telegraph in Pegu), 
through Burmah to Canton and Hong-Kong, and 
thence through the Philippine Islands to Port 
Essington, in Australia, for an annual subsidy of 
44,000/. per annum, payable while the line is in work- 
ing order, the subsidy im either case to be for twenty- 
one years. No answer ap to have been given to 
this letter, but on June 24, 1863, the Secretary of 
the Treasury, writing to the Under-Secretary of the 
Colonies, stated in relation to the letters from Mr. 
Walters, which the Duke of Newcastle had forwarded 
to the Treasury, that several schemes for tle purpose 
in question had been brought before the Treasury ; but 
from the information then before them, my Lords were 
unable to arrive clearly at a conclusion as to what, in 
the collective opinion of the Australian colonies, 
would be the scheme of telegraphic communication 
which, upon the whole, would be the best, nor whether 
they would be justified on behalf of this country in 
granting aid out of imperial funds. 

The letter then suggests the adoption of the step 
advocated by Mr. Walters, viz., that representatives 
should be deputed by the various colonies to meet 
together and discuss the subject in all its bearings, 
and it then suggests that the Duke of Newcastle 
(Colonial Secretary) should issue a circular to that 
effect. 

Apparently such a circular was issued, though 
curiously enough it is not published in the correspon- 
dence. This appeared a sensible step to take; if 
each colony had sent an officer, accompanied by 
their telegraph engineer or superintendent, to a 
conference, the whole question of route and 
subsidy might have been easily brought to a 
more tangible head; and judging from the ad- 
vantages to the colonies of telegraphic commu- 
nication with Europe, it is strange to find four out 
of the six colonies refusing to send any one to such a 
conference ; and what is more strange the ministers in 
New South Wales, which had promised 9625/. per 
annum subsidy, were of opinion that it was “not at 
present expedient to hold such a conference.” 

Western Australia, September 17, 1863, ‘con- 
siders it is undesirable to send any person to take part 
in such a discussion.” 

Tasmania, September 17, 1863, “prefers to await 
the consideration of the subject by the Australian 
Government.” 

South Australia, April 9, 1864, are of opinion “ that 
the time has not yet arrived for taking action in the 
matter.” 

Queensland, October 2, 1863, however, was ready 
to co-operate; and Victoria, March 22, 1864, was 
prepared to appoint a delegate to the conference. 

Thus dropped the question of the conference, and 
really it seems almost as if the colonies, in a pet, re- 
sented as an interference the mild suggestion from 
the Home Government to join hands and pull together. 
Perhaps, too, the failure of the Red Sea, Singapore, 
Batavia, and Bass Strait cables, may have had some- 
thing to do with it. In our next we shall bring the 
subject up to the present date. 


THE MANUFACTURE OF SULPHUR FROM 
ALKALI WASTE. 
By Lupwie Morp. 

During the recent meeting of the British Association at 
Norwich, a paper was read by Mr. Ludwig Mond, before the 
Chemical Section, “On the Manufacture of Sulphur from 
Alkali Waste in the Great Britain.” Of this paper the 
following is an abstract : 

The author called the attention of the section to a new 
industry, the recovery of sulphur from alkali waste, which 
has made very rapid progress during the past few years. 
The wagartanes of this subject had been very ably pointed 
out to the section by Mr. W. Gossagi in 1861. Up to this 
time a oy of inent scientific and practical 
chemists tried in vain to solve this delusive problem. 
But only a few years afterwards we find three different 
aes ely in different countries. In Great 

ritain a procees of the author’s invention, which had been 
patented in 1863, was used exclusively, and had already been 
adopted by a number of the firms, while the two other 

rocesses, patented by Messrs. M. Schaffnee and P. A. 
a ee 1866, were only applicable on the 
Jontinent w: enjoy the advan cheap wages. 

All Capen thaoes psoas aoe eee ing re- 
actions : 

1. The conversion of the insoluble compounds of calcium 
and sulphur in the waste into soluble compounds by the 
action of the oxygen of atmospheric air. 

2. The remov fies elpamiguaam from the rest 
of the waste by lixiviation with water. 

3. The waetetion of, engune from the liquors thus 














vessels in which the waste has been originally obtained, by 
forcing air through the waste by means of a fan’; it is then 
lixiviated in the same vessel, and these ions are re- 

ted twice more without punering A touching the waste. 
Manual labour, which has been principal expense of 
former processes, was thus completely avoided, and the time 
necessary for these tions being thus shortened to as 
many hours as it previously taken days, the process 
could now be conducted in a very simple and inexpensive 


a ang a 

Phe liquors so obtained are run into wooden vessels, to- 
gether with an equivalent quantity of muriatic acid, the 
mixing liquids being heated by steam to 160° Fahr. 

The sulphur is ay and easily separated ; it settles 
to the bottom of the vessel, and, after being washed with 
water, is melted down in an iron pot. It is thus obtained 
very pure, containing only 1 per cent. of impurity. 

re muriatic acid is scarce, acid residues of the 
manufacture of bleaching der may be employed instead, 
and thus another waste offensive product may be turned 
to advantage. In this country, however, this will hardly be 
resorted to, muriatic acid here still run to waste in 
enormous quantities, amounting to 120,000 tons of anhydrous 


hydrochloric acid a 7. 
The waste, after having been treated b sip gone age 
lost all its noxious properties; and in piace of causing a 
great nuisance by contaminating the air and the water in 
the neighbourhood of the works with that most poisonous 
and disagreeable gas sulphuretted hydrogen, it now furnishes 
a good manure tor many soils and crops, containing large 
amounts of sulphate and carbonate of calcium, &c. 

One half of the sulphur contained in the waste is recovered 
by oe pao in a very pure state, surpassing in this re- 
spect all brimstone imported into this country, and conse- 


quently it is not used to replace pyrites in the manufacture 
of soda, but in place of brimstone, which has a much higher 
value, averaging upwards of 61. per ton, and is consumed in 
very large — by a number of manufacturers. Sicily, 
itherto had the pone of the supply of this 

,000 tons, according to 


which has 
valuable substance, exports above 

a good authority even 300,000 tons, of brimstone annum, 
50,000 tons of which are sent to Great Britain. The British 
alkali trade, which now uses 400,000 tons of common salt 
a year, would, by the application of this process, easily be 
able to supply the 50,000 tons of brimstone consumed in this 
country, and for which we now Pp to Sicily above 300,000/. 
a year. This brimstone coul be produced at a cost of 
50,0002., or 1/. per ton, which is much less than its cost at 
the best situated mines in Sicily; and the total outlay for 
the er necessary for this manufacture would amount only 
to about 100,0002. 

Considering the great importance of this raw material 
for many branches of industry, and particularly its indis- 
a. in the manufacture of gunpowder, the author 

lieved it to be a matter of —— to this country 
that it should possess the means of furnishing its own supply 
of this valuable substance. 


The president, Professor Frankland, in ex ing the 
thanks of the section to Mr. Mond, remarked that his com- 
munication was one of great importance. _ In his, Dr. Frank- 
land’s, capacity as river commissioner, it had been his duty 
to inquire into the great nuisance at present created by 
alkali waste, which he had found in many cases to be intoler- 
able. He had lately seen a river, called Sankey Brook, which 
in q of the drainage liquor from surrounding 
waste heaps meeting there with hydrochloric acid, which also 
ran from the alkali works into this river, was almost saturated 
with sulphuretted _ and gave off the dreadful smell 
of this noxious gas for mi 
He had had an opportunity of seeing Mr. Mond’s process 
at work on a very large scale, and of witnessing its great 
simplicity and effectiveness, and though he was not com- 
tent to judge of the mercantile profits of the process, it was 
is opinion that the manufacturers were morally bound to 
at” it even if it would only cover its cost. 
. A. E. Stanford stated that, as an inhabitant of Glas- 
w, he could tell them a long ny of the nuisance which 
waste heaps in the neighbourhood had until lately caused 
My that town. bie Pigg Saar a complete ——, ot yellow 
quor running into , meeting there different resi- 
dues from bleach 4 i 





Mantis pavues tad hose 
» pas Se ever for the future, 
with the present nuisance, as the drai 
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of the boilers, owing to the vessel’s li ht draught of 
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officer, and without comp! he purpose for which | and tons less than those of the W. » and 
WwW. wikia wenrenors ? f th the vessel was built, it. is im for any one to a less of the length ok enaeoaiie that 
Vz publish this week a two-page engraving Of the) criticise it. It must be j as to how ly the shen. Ghio, tha, Wesmpumapilaamisbinees damlege 4900 
engines of the United States war steamer Wam , fadiya ben boscnted omt, and not as to whether the vessel | horse power, while that of the Minotaur, during an eight 
these engines having been constructed ‘at the ee is adapted to wholly different uses. hours’ trial, developed 6200 horse power. Not one of these 
Ironworks, New York, from the designs of Mr. B. The Commodore’s first remark is ‘that “the water lines of | Statements is correct, and the in every case, is 
Isherwood. The principal dimensions of this ma-|the Wampanoag are exceedingly sharp, and her Seplace- ee saves the Wampanoag. grate, surface of the 
chinery are as follows : ment is consequently very small as compared with her 6 A en Tee, Be Pompuns 
Diameter of cylinders... . «Siti, —_| length, draught; and he proceeds to dfaw the | 7198 square fect. | The report unfairly deducts 8.3 (per cent. 
Length of stroke ... ss. ose nee Aft, Oi. i that “ this is, of course, to thet be pS dena panoag. sey? voce stall roy eepaa 
oe ing between crank and screw 1 to 204 the lesst ; vic the lena od over one-seventh. The sogth. in the yeendl oceupied by the 
of heating ose in] Bars fu 30,578 sqr, ft. of water.” This inference'seems to be made for dis- | ¢Dgines and boilers of the Minotaur is 103ft. The corre- 
Area - surface in boilers wi ide paraging the ‘ of the ‘machinery by giving an sponding le in the Wampanoag is 148 ft., a difference of 
Total weight of machinery with water ims that sick mes tne fp Seo les eraee othe ull | 45 ft., of 75 ft.; a8 stated in the report. If from this 
bail 1,260 tonis than to the power of “Avtl how: | 148 ft. there be deducted the 8 ft. occupied by superheating 
meg Wes ae; anes ever, on which it is based are erroneous, the i ps us, which had to be placed in the Wam at the 

an . The ratio of the displacement of the im- 


Extreme length of vessel...  » se» 342 ft. Sin. 

» breadth 45 eee o 45 ft. Zin. 

Depth of hold a. se ose nae St. Bin, 

Draught of water... s+ s+  o- 19ft.Oin. 

Tonnage (old measurement) ... ... 3281 tons 
The machinery of the Wampanoag and the perform- 
ances of that vessel have been y criticised in 
ENGINEERING (vide 282, 306, and 497 of the 
last-volume), and we shall therefore make no further’ 
remarks on them here, but shall leave our readers to 
draw their own conclusions concerning them. We 
subjoin, however, a report of the subject of the Wam- 
oag’s machinery, which has been lately made by 
Mir. Toerwoed, and which probably contains every 
thing which can be said in its favour. In publishing 
this report, however, we cannot but remark that we 
are far from agreeing with Mr. Isherwood’s statements 
concerning the Minotaur and Bellerophon. The pro- 
longed trials of the latter vessel have shown that her 
engines would be capable of giving out, during a run of 
one or two days’ duration, a power of considerably over 
5000 horses, whilst her speed, there is every reason 
to believe, would under such circumstances certainly 
equal 13 knots per hour. In the six hours’ deep sea 
trial of the Bellerophon in May last the average 
power developed by her engines was 6192.6 horse 
ower, whilst the average speed attained, as measured 
y revolutions of the screw, was 13.72 knots, or as 
measured from the distance run as shown by chart, 

12.9 knots per hour. 
TRIAL OF THE WAMPANOAG ; 


REPLY OF MR. ISHERWOOD TO THE REPORT OF COMMODORE 
5 ALDEN. aes ‘ 
Navy Department, Bureau of Steam Engineering, 
May 15, 1868. 

Srz,—I have read the report, dated the 21st of April, 1868, 
of Commodore James Alden, to the department, on the hull 
and machinery of the United States steamer Wampanoag, 
and respectfully take leave to make the following comments 
on it :— 

The Commodore could have stated in his report that the 
construction of the Wampanoag’s machinery was commenced 
in 1863, bore des war, under a guarantee by the contractors 
that it should be completed in one year; that the vessel was 
designed for an exceedingly fast ocean cmuiser, fast enough 
to capture any British mail or merchant steamer, as at that 
date a rupture with Great Britain was imminent, and we 
were wholly unprepared with any steamers that could be 
used against her commerce; that the career of the Alabama 
had shown the necessity of such vessels in war ; and, finally, 
that in constructing the Wampanoag other qualities were to 
be necessarily sacrificed in a greater than usual to 
obtain unprecedented speed, as upon speed alone depended 
her utility, of which it was the direct measure. That speed 
was to be so great as to make any attempt to exceed it hope- 
less. This required a very <4 Oy and much of it to be 
devoted to the machinery and fuel ; the battery being made 
only what was sufficient for the special service intended. The 
vessel itself, constructed of live-pak frames, would be the most 
formidable projectile that could be devised when hurled as a 
ram at her enormous against the sides of a slow anta- 
gonist, though armed with a threefold battery. She was 
planned with a special view to that use, for which pur- 
pose even the bowsprit was to be omitted. In the 
design of such a vessel the sails were a secondary 
consideration, the first the durability, simplicity, 
and reliability of the i , combined with maximum 
power to be exerted continuously as long as the fuel lasted, 
and with extreme economy of fuel in the development of that 

wer. It was pro to construct a vessel having a 
greater speed by several miles hour than any other ocean 
steamer; which should be able to go to the British coast in 
case of hostilities, and burn, sink, and destroy every vessel 
of inferior force, naval or merchant, that might be found 
there. Nothing she pursued could escape her, and nothi 
she fled from could overtake her. The more heavily 
but slower cruisers of the enemy could only follow her by the 
flames of the burning wrecks she left behind her. She would 
obtain a plentiful supply of coal, water, provisions, and other 
stores from her prizes for an indefinite length of cruising 

and would neutralise the large number of naval steamers 
required to form a cordon around the British coast for the 
protection of its commerce from her depredations. Her 
ok wend enable her to enter and leave any port despite 
most vigilant blockade. In fact, ‘ on 
the enemy’s resources, and the military advantages of break- 
up his communications, and obtaining the quickest intelli- 
gence of his movements, due to the employment of one such 
vessel, are incaleulable. Modern naval warfare includes much 
more than a yardarm to yardarm fight in mid-ocean. These 


taken as unity, is 0.566. The similar ratio of 


cnt having  masimam;epeed of Me™ geogmephicel mile 
a maximum } d iles 
for hens 0.573, a Miteoes ot ly 7-1000, so extremely 
small a quantity that the most could not 

it. Thus the model of the Wampanoag is not ustidfly ; 
on the contrary, it is about the same as ocean steamers 
are —— and in that respect has no advantage. 
br vessel owes her speed to her steam power, and to it 
one. 


The commodore proceeds to observe that a very large 
portion of the vi is occupied by machinery and coal, as 
Tienahs Shek ceuel- Ute anep-ias Gil ens sheginemn, ted 900- 
ticularly in one maintaining during 24 consecutive hours, 
under pees and — a rough sea, the unprecedented 
speed of 16.97 geographical miles per hour, a speed greater 
by four miles per hour than can be tadlorained for the same 
time, under the same circumstances, by any steamer in the 
world, naval or merchant. It will be remembered in this 
connexion that the power must be in the ratio of the cube of 
Pe yey tye Aendine: orAndlane : to the cube of 
17 as 1.0 to 2.2; consequently the machinery in the fastest 
other steamer now in rere must be more than doubled 
to give that vessel the of the Wampanoag. In order 
that the objections should have any force, it ought to have 
been shown that the Wam ’s machinery occupies more 
8 in the vessel than the inery of any other steamer 
of equal size and speed. 

The report next remarks on the arrangement of the boilers 
and fire-rooms as iar. The truth is, they are arranged 
exactly like the. boi and fire-rooms of nearly all ocean 
steamers, and i ly naval ones. In fact, no other 


particular 
arrangement is admissible in such vessels. It speaks, too, of | As the 


this arrangement as involving four smoke pipes. Neither is 
this the fact; two smoke pipes are just as practicable as in 
‘other vessels, but the reason why four were adopted is that a 
better draught can be secured with them, and the boiler be 
made to furnish more steam. In a war steamer four pipes 
are more desirable than any less number, because if there be 
but one, and that should be shot away, the vessel is helpless 
as a steamer, her machinery being absolutely useless until 
another pipe is erected. With four pipes, the shooting away 
of one involves the loss of only one-fourth of the steam power ; 
of two, of one-half of that power, and so on. 

The commodore also states that the smoke- pipes “ mtary 
interfere with the use of canvas.” This is a point on whic 
he should be competent to testify, if on any, and yet here his 
error of judgment is greater than anywhere else, for the 
continue ix bo GA in the fore and aft direction without 
touching the nearest pipe in front of it. Now, persons who 
do not profess to be seamen know the yard can never be 
placed anywhere near that position. Had a midshipman of 
the Naval Academy at his examination given such an opinion 
after an examination of the vessel his chances for uation 
would surely have been “ seriously” diminished. fact is 
that the pipes, so far from “ seriously” interfering with the 
use of canvas, do not interfere with it in the slightest a 
Two of the pipes are behind the foremast, and two behind 
the mainmast. The canvas is nowhere near them, nor are 
they of the least disadvantage in any respect; their number 
is purely beneficial. ‘Yo a skilful naval officer this great 

ilitary advantage of the four smoke-pipes should have been 
at once apparent. 

A comparison is attempted in the report between the 
machinery of the Wampanoag and that of the Minotaur, a 
British ironclad having a breadth of beam of 59 ft. 4in., and 
a load draught of water of 26 ft., while the Wam has 
46 ft. Qin. breadth of beam, and a load draught of 19 ft. 
The difference in breadths of beams and draughts of water 
of the two vessels renders the comparison impossible. The 
Minotaur, with its — breadth and ter depth of hold, 
could, with equal bulk of machinery, be able to stow a greater 
quantity of coal in the same length devoted in each vessel to 
coal and machinery. Yet the comparison is offered simply be- 
tween the lengths occupied in the two vessels by the machi- 
nery and coal. Further, in the deep Minotaur the boilers 
are not restricted in height, as in the comparatively shallow 
Wampanoag, and the superheating apparatus is placed in 
the uptake, instead of having to be placed at the ends of the 
boilers, as in the Wampanoag, — an addi length 
of 8 ft. of that vessel to be occupied simply for the small 
height allowed the boilers. in, the of the 
Minotaur are 7 ft. 9 in. , while those of 


water, which necessity did not exist for the otaur, draw - 
ing 7 ft. more water, there will only remain a difference of 
37 ft., and even this must be diminished, for proper compari- 
son, by the amount due to the shorter length of the ot 
’s grate bars. Had those bars been 7 ft. 9 in. lon 
the boilers would have occupied 16 ft. less length of vessel, 
reducing the difference between the length of vessel occupied 
by engines and boilers in the two cases to 21ft. The proper 
mode, however, of comparing the space occupied in two 
vessels by engines and boilers is to compare their bulks, not 
their lengths; and as the boilers of the Minotaur are both 
deeper and higher than those of the Wampanoag, the aggre- 
— of the machinery of both vessels would be about 
eq 


The finished weights of the machi of the Minotaur, 
ma ey o water in the boilers, is 1 ; > 4 rough 
weight of the corresponding machinery of the Wampanoag, 
including the water in the boilers, is 1250 tons, aahieee 
difference of 180 tons, instead of 250 tons, as stated ia the 
report. From this 180 tons must be deducted the difference 
between rough and finished weights. By rough weight is 
meant the weight of the castings as they come from the sand, 
previous to drilling, boring, and planing, and the weight of 
the wrought and plate iron, as it comes from the forge and 
the rolling mill. 

As regards the horse power developed by the machinery of 
the .two vessels, or capable of being Jouliogei the truth is 
very simple. About the same quantity of steam can be ob- 
tained from the boilers of both per square foot of sur- 
face, under the same conditions. By same conditions is 
meant same fuel, with the trial conducted in the same 
manner, and for the same length of time. The steam in both 
cases was used with superheating and surface condensation. 
surface in the two vessels compare as 981.6 to 
1128, the Wampanoag’s machinery will develop about one- 
seventh more power than the Minotaur’s. maximum 
power developed by the Wampanoag’s machinery con- 
tinuously for one hour in a rough sea, and towards the close 
of several days’ continuous steaming, was 4950 horses, the 
vessel making 173 geographical es, or nearly 20} statute 
miles per hour. is was done with inexperienced and 
exhausted firemen, the fuel being a half-and-half mix- 
ture of anthracite and semi-bituminous coal. The trials 
of the Minotaur were made at a measured mile, in per- 
fectly smooth water, with what is called navigation coal ; 
that is the best British steam coal, hand picked, a variety 
which has but a few per centum of refuse, and is so free 
burning that 30 Ib. of it can be consumed per hour per square 
foot of grate surface, which is about double the quantity 
that can be burned of the American coal. This navigation 
coal is bought at a high price by the Admiralty, solely for the 
purpose of these m: mile trials, and a picked company of 
stokers or firemen is kept for the same purpose. The ce 
to be run is exactly one geographical mile, and the vessel is 
brought up to the first stake with heavy clean fires, and the 
maximum steam proeeate the boilers can bear bottled up, 
the-steam-jet in the smoke-pipes wide open, and the feed- 
water shut off. As soon as the last stake is reached—a 
matter of four or five minutes—the steam is throttled off, 
and while the vessel is being turned for the reverse run over 
the same distance, the boilers are pumped up and a maximum 
steam pressure again accumulated. This is repeated from 
four to six times, and the mean is published as the perform- 
ance of the vessel ; a performance which could not be approxi- 
mately sustained for even the second mile, if made contiguous 
with. the first. With this system of jockeying, there can be 
obtained during the four or five minutes that the trial lasts 
about double the steam the boilers can furnish continously, 
and, of course, the vessel’s speed will be about one-fourth 
more than can be continuously sustained. The Bellerophon, 
a very large British ironclad, with similar machinery to the 
Minotaur’s, designed and built by the same contractor, exerted 
6400 horse power during her trial at the measured mile, but 
could only exert 4156 horse power during six hours’ con- 
tinous steaming ; and had the time been extended six hours 
longer would not have exerted 3000 horse power. Her mea- 
sured mile speed was at the rate of about 14} geographical 
miles per hour, sustained for four minutes, while the speed she 
can ntly sustain at sea is barely 11 miles per hour, at 
which slow rate her bunkers carry coal for only seventy-nine 
hours. The Admiralty does not pretend that the mea- 
sured mile result is the steaming capability of the vessel, 
but only a measure comparatively of the performances of 
their vessels tested under exactly the same condition. The 
American nr phantecg on the contrary, gives the real per- 
formance of the vessels that can be permanently protien ae 
sea under the conditions of ractice, with firemen 
shipped for a thr#e years’ cruise, and with ordinary coal in 
the State, as it is furnished in large quantities by the contrac- 
tors. Such a test not only shows the true speed of the vessel, 
but the endurance of the machinery. Any machinery will 
hold for a few minutes’ maximum trial; but it is 
dou! whether such large direct-acting ines as those 
of the Minotaur could be practically wor'! twenty-four 








are the ideas that would naturally have occurred to any naval 


hours at the speed developed during their few minutes’ trial 









; 
| 
| 
: 
: 





244 


ENGINEERING. 





[Sepr. 11, 1868. 








at the measured mile. They would bly fail utterly, 
results 


and this opinion is fully confirmed by the well- 

of the competi ney é See 
tanooga, in of which vessels large direct-acti — 
were adopted. In the first, a duplicate vessel to am- 


, and with duplicate » > 
only 12.73 phical miles per hour could be sustained, 
in the latter vessel, greatly smaller, but with horizontal 
tubular boilers, containin, square feet of grate surface, 
only 13¢ geographical miles hour could be sustained ; 
the com ble speed of the Wampanoag being 16.97 geo- 
graphical miles r hour; the difference in the performances, 
it will be recollected, being measured by the cube of the 
speeds. It is to secure this reliability at sea, under the de- 
velopment of maximum power for as long a period as the 
fuel lasts, that the engines of the Wampanoag were geared, 
and the results of the trials demonstrate that end to have 
been perfectly attained. Commodore Alden states the Mino- 
taur to have ——— 6200 horse power for eight consecu- 
tive hours. No authority is known for this statement, and 
no recorded trial has shown it. The average power has never 
been ascertained during any such time. 

It will also be something new for engineers to learn, on 
the authority of the Commodore, that a screw (the Wampa- 
noag’s) with a diameter of 19 ft., and a mean pitch of 26 ft., 
has such proportions “that the blades stand nearly square 
across the stern.” The Commodore’s engineering is even 
more inconsiderate than his seamanship, and he overlooks 
that the screw of the Minotaur has four blades, and a pitch 
of about 25 ft., while its diameter is 244 ft., making its blades 
a great deal squarer across the stern than those of the Wam- 
panoag’s screw. As to the criticisms about the want of bed- 
plates in the engines of the Wampanoag, he does not appear 
to know what bed-plates are, as engineers understand them, 
nor that they do not belong to engines of that type. Neither 
does he seem to have considered that the best vacuum varies 
with the pressure of steam used, with its measure of expan- 
sion, and with the temperature of the feed water. 


The report proclaims that the amount of coal carried in 
the bunkers of the Wampanoag is too small. ‘This amount 
is 760 tons in a vessel displacing about 4500 tons, and in- 
stead of being small is large. It is sufficient for 54 days’ 
steaming under steam alone, at the rate of 16} geographical 
miles per hour, or a total distance of 2200 geographical miles. 
At a speed of 114 geographical miles per hour, under steam 
alone, which is the speed of a very fast ocean merchant 
steamer, the 750 tons of coal are sufficient for 17 days’ 
steaming, and a distance of nearly 4700 geographical miles. 
There is no steamer in existence that carries enough coal to 
make the remotest approximation to this distance at this 
speed. The largest British ironclads carry, at maximum 
speed, only coal enough for from two to three days’ steaming. 

e Minotaur carries 750 tons, and burns at the maximum 
about 350 tons per 24 hours. 

The feeblest part of the Commodore’s report is the recom- 
mendation to take out a a of the machinery in order to 
make room for storing other things; in other words, to render 
the vessel worthless for the purpose for which it was built. 
And this is recommended, not because the vessel does not 
fulfil that purpose, for the report concludes with the follow- 
ing, which read in connexion with its previous remarks, is 
contradictory: “I agree entirely with the rest of the board 
(Commodores Smith and Jenkins) as to the Wampanoag’s 
great speed, and consequently in their opinion that the end 
sought by the department in her construction has been 
attained, and I believe she is the fastest ocean steamer 
afloat.” Either this sentence or the remainder of his report 
must be erroneous. They are absolutely irreconcilable, and 
it is impossible for both to be true. 

Such criticisms as Commodore Alden’s on the machinery of 
the Wampanoag, are all to be found, with much more to the 
same effect, published prior to the writing of his report, in 
the Army and Navy Journal, a weekly newspaper with a 
very limited circulation, devoted, as is well known, principall 
to the advocacy of a board of survey for the navy, and wit 
unparalleled malignity and falsehood to the professional 
abuse of the bureau of steam engineering. It has long been 
a favourits object with many naval officers, including Com- 
modore Alden, conspicuously, to replace the present or- 
ganisation of the navy with a board of survey composed of 
themselves to the exclusion of professional mechanical men ; 
aad in order to make an argument to Congress and the 
country for the change, no disparagement of the naval 
vessels constructed under the present system has been 
thought unjustifiable. The value of an opinion depends, of 
course, on the competency and candour of the parties giving 
it, and it is unfortunate that high rank is not necessarily ac- 
companied by these qualities. 

The commodore’s report merely shows a strong desire to 
find fault, without a sufficient acquaintance with the subject 
to point out any. He seems to have utterly failed to ap- 
ne the military uses of a class of vessels like that of the 

ampanoag, or that such a vessel is a necessity in modern 
naval warfare, nor has he comprehended that a given quantity 
of machinery and coal placed in a shallow narrow vessel, 
must occupy more length than in a deeper and wider vessel 
All his assertions regarding machinery are made with such 
recklessness that not one is correct, and the inferences are 
equally as fallacious. 

In striking opposition to C e Alden’s minority re- 
= is the majority report of Commodores Smith and Jenkins. 

hese distinguished officers, with great judgment and 
candour, and speaking of the Wampanoag ff 


A. 





rom their own 
observation, say that “there is no vessel afloat that could, 
under all the circumstances of cruising, escape from her if 
chased, or overtake her if n to run, and as she can 
carry a battery capable of affording ample offensive and de- 
fensive means to a vessel of her speed, it would seem that the 
—- purpose of providing a vessel of the attain- 
able speed with a sufficient armament for ying the 

pi has 


enemy's commerce, and for self-defence in case of 
been attained.” 
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This communication has been necessarily extended to con- 
siderable length, from the desire to fully explain the purposes 
for which the Wampanoag was designed ‘and the cireum- 
stances under which it was constructed ; and:to defend this 
class of vessels from the aspersions which have been thrown 
upon it. 

Very respectfully, your obedient servant, 
B. F. Isuerwoop, 
Chief of Bureau Steam Engineering. 
Hon. Gideon Welles, Secretary of the Navy. 








SELF-ADJUSTING EXPANSION GEAR. 


We illustrate, above, a neat arrangement of cut-off gear 
for enabling the degree of expansion to be regulated by the 
governor, which has recently been introduced by Messrs. 
Shelmerdine, Walker, and Holt, of Messrs. Henry Bayley, 
Son, and Co., Albion Ironworks, Miles Platting, Manchester. 
In this arrangement the cut-off valve, A, is placed on the 
back of the main slide valve, and is moved with the latter by 
friction, in the same manner as in Cuthell’s and some other 
valve gears, the stroke of the cut-off valve being limited by 
the link, C (which is connected to the valve by a pin and 
sliding block) coming into contact with the springs on the 
stops, SS. When the expansion valve is stopped in this 
way the main slide travels on without it, and thus effects the 
cut-off of the steam; and the point in the stroke at which 
this stoppage of the cut-off valve takes place is regulated b. 
raising or lowering the point of suspension of the link, C. 

It will be seen by the engravings that the pin on which 
the link, C, oscillates, is carried by the block, D, which slides 
vertically in a groove or recess formed to receive it in the 
steam-chest cover, and this block is connected by a light rod 
with the governor. The higher the block, D, is raised, the 
less does the link, C, project below the pin and block which 
connect it to the cut-off valve, and the longer, therefore, is 
the distance which the latter is allowed to travel during each 
stroke before its motion is arrested by the link, C, coming 
into contact with the stops,S8S. The stops, SS, are held in 
their places by eccentric bolts, as shown, so that by turning 
the latter the positions of the stops can be adjusted within 
certain limits. It will be notice’ that, during by far the 
greater portion of each stroke of the main valve, the link, C, 
is perfectly free, and it can, therefore, be very easily adjusted 
by the governor, the correct action of the latter not being 
interfered with. The gear can also, if desired, be placed on 
the outside of the valve-chest by attaching a rod or spindle 
to the cut-off valve, but we do not consider this to be so good 
an nt as the one we illustrate. 

We have by us some excellent indicator diagrams taken 
from an engine fitted with the gear above described, and we 
are informed that the arran, t is found to act very satis- 
factorily under greatly varying loads, 
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Pusiic Expenpitvurs or tHe Unirep Srares.—Mr. 
David Wells, United States’ Special Commissioner of 
Revenue, gave, in a public letter addressed by him to the 
Committee of Ways and Means, the following approximate 
account of the public expenditure for the fiscal ending 
June 30, 1868: 1. Ordi Expenditure—“ Civil List,” being 
in fact, the expenses of civil’ government, 53,009,847 dol. ; 
Interior (Indians), 4,600,000 dol.; Navy t, 
25,775,502 dol.; War Department, 56,713,410 dol.; Engi- 
neer Bureau (rivers and harbours),. 6,132,620 dol.; total 
146,231,579. 2. Extraordi Mn weary wy or expenses 
which have been the unavoidable its of the war: interest 
of the public debt, 141,635,561 dol. ; pensions, 23,282,676 dol. ; 
bounties, 38,000,000 dol. ; F: banner gy A} game es 8,215,000 dol. ; 
reconstruction expenses, 1,799,270 dol. ; reimbursing States, 
10,330,188 dol. ; payments, for Lng Meg or destroyed in 
the military services of the United 6,111 dol. ; 
subsistence of Indians, 1,000,000 dol.; national cemeteries, 
792,860 dol. ; commutation of prisoners’ rations, 152,000 dol. ; 
total 225,318,846 dol. ; or of both classes of expenditure, 
371,550,224 dol. The estimate or appropriation for the 
year -1868-69 is much_lower, viz., ordinary expenditure, 
90,381,013 dol.; extraordinary expenditure (interest on 
debt, bounties, pensions, &c.), 198,500,000 dol.; total, 
288,881,013 dol. The charge for the navy in the year 
1868-69 is taken at 17,300,000 dol.; war department, 
33,081,013 dol. ; pensions and bounties, 65,000,000 dol. 

Tue Aneio-Daniso Teteararu.—The Archimedes and 
Chevy Chase, screw steamers, arrived off Newbiggin-by-the- 
Sea, on the Northumberland coast, on Tuesday, wi' 
English land end of the submarine hae ys cable belong- 
ing to the Danish, Norwegian, and English telegraph cable, 
which had been laid from Norway by them, and which it 
was intended to have landed at Newbiggin to connect it with 
all the great centres of telegraphic communication in this 
country. But as the weather was extremely rough, it was 
deemed prudent not to land it on Tuesday, but as there was 
an agreeable in the weather yesterday it would be 
landed yesterday . The cable has been made by 
Mr. R. S. Newall, Gateshead, and the core of it by Mr. 
William Hooper, of London, with insulation of india-rubber. 
The leading portion of the submarine line was laid in May of 
last year from Hirtshall in Denmark to Arendal in Norway, 
and the portion just laid across the North Sea is from Son- 
dervig, near Rinkjobing, to Newbiggin, about from 340 to 
350 miles. 

A Lueeacs Train on Free.—Between eight and nine 
o’clock on Wednesday night, a truck, containing straw, 

toal train on the North London Railway, 
caught fire, owi i i i 
The fire was not di h- 
bury station. The truck was instantly shunted to a siding, 





but it was some time before the fire was extinguished, 
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BREWING AND BREWERIES. 
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Borne tHe Wort; Coppers anD Boriine 
Bacxs—( Continued). 

Iw those cases in which water is heated by turning 
steam directly into it, one of the main points to be 
attended to is that the steam shall be so delivered that 
none of it escapes condensation. If the steam is 
delivered in any considerable quantity through a single 
opening at but a short distance below the surface of 
the water, a certain proportion of it will rise to the 
surface and escape without condensation, whilst a 
certain loss will also arise from the water in the im- 


9) 8) A 


IC 
Oo) 





FOR HEATING WATER BY STEAM. 


BY MESSRS. HAMILTON WOODS AND CO., ENGINEERS, SALFORD. 
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mediate neighbourhood of the conaping jet being so 
highly heated as to be evaporated. To avoid these 
sources of loss the steam should be diffused through- 
out the water by being discharged from numerous 
small perforations in an imme coil or by similar 
means ; or if the steam is discha' near, or above 
the surface of the water to be heated, the vessel should 
be covered over so that the steam cannot l 
escape uncondensed. As we have already stated, in 
a ‘previous article, all steam pipes having their open 
cake immersed should be led upwards for a short 
distance above the water level, the rising portion being 
fitted with an air valve opening inwards, to prevent 
the water from being forced up mto the vacuum which 





will be formed in the pipes when the steam is shut off. 
The quantity of steam at a given pressure, which it 
will be theoretically necessary to inject into a given 
y wages of water, in order to raise the temperature of 

e latter a certain number of degrees, can be very 
easily calculated ; but in practice, it must be remem- 
bered that certain allowances must be made for losses 
oY , radiation, &c., and the amount of these 

lowances will vary considerably in different cases. 
The method of csleuleting the quantity of steam 
theoretically necessary will be understood from the 
following example: Let it'be required to heat 100 
barrels of water from an initial temperature of 52° to 
boiling point, by blowing into it steam at an effective 
pressure of 301b. per inch ; then, as a barrel of water 
weighs 360 lb., a as the temperature has to be raised 
212°—52°= 160°, the total amount of heat to be im- 
parted will be 360x100 160—5,760,000 pound- 
degrees. On the other hand, the total heat of steam 
of 30lb. pressure is 1197.6°; and as the final tem- 
perature of the water is to be 212°, each pound of it 
will be capable of giving up at least 1197.6—212= 
985.6 pound-degrees of heat. Dividing, therefore, 


5,760,000 by 985.6, we get ae = 5844.15 Ib. as 
the 


uantity of steam at 301b. pressure required to 
heat 100 barrels of water from an initial temperature 
of 52° to boiling point. 

Theoretically, it would of course only be necessary to 
evaporate 5844.15 lb. of water in the boiler to supply 
this weight of steam to the heating tank; but in 
practice there are several matters, such as losses by 
radiation and leakage, which cause the quantity of 
water which it is actually requisite to evaporate to be 
somewhat greater than this, whilst the quantity which 
is apparently evaporated from the boiler is, in many 
cases, very considerably greater than that theoretically 
required to perform a certain duty in the heating tank. 
The cause of this “false evaporation,” as it may be 
called, is that a certain proportion of the water is 
carried off from the boiler as small particles held in 
suspension by the steam, or, in other words as priming, 
the water so carried over having a heating power very 
inferior to that of an equal weight of steam. 

As an illustration of what we have been saying we 
may instance an experiment on heating water by steam, 
which was carried out some little time ago by Mr. 
Lewis Olrick, who has kindly furnished us with the 
necessary particulars. In this experiment 25 barrels, 
or 900 gallons, of water were heated by blowing steam 
ata pressure of 23 lb. per square inch directly into 
them. The initial temperature of the water was 70°, 
and in three quarters of an hour it was heated to 
130°, whilst at the end of this time it was found 
that the bulk had increased from 25 barrels to 27 
barrels. This increase was of course partially owing 
to the expansion of the water due to the rise in 
pep eget but it was mainly caused by the addition, 
to the water originally in the tank, of that produced 
by the condensation of the steam and that carried 
over with the latter from the boiler. Ifall losses from 
evaporation, radiation, &c., were exactly known, it 
would be possible to calculate very closely from this 
increase of bulk how much water liad come over from 
the boiler with the steam, and even with the data 
above given this can be done in a sufficiently exact 
manner for practical purposes as follows :— 

At’a temperature of 70° a barrel of water weighs 
almost exactly 3601b., and there would therefore in 
the above experiments be 360 x 259000 lb. of water 
to be heated. In raising this quantity of water from 
70° to 130° there would be required (130 — 70) x 
9000=60 x 9000=540,000 pound-degrees of heat. 
On the other hand, steam at an effective pressure of 
23 lb. per square inch has a total heat of 1194.5°, 
and in heating the water each pound of it would give 
out 1194.5—130=1064.5 pound-degrees of heat, so 
that to heat the 25 barrels 60° there would be re- 


—_— =507.28 lb. of steam. This steam 
1064.5 

would be condensed into water at a temperature of 
130°; and as at that temperature water weighs, ac- 
cording to Professor Rankine’s formula, 355.58 Ib. 
per barrel; the bulk occupied by the 507.28 1b. of 
steam when condensed would be sees =1.42 bar- 
rels. During the heating the water would have ex- 
panded, so that by the time its temperature was 130° 





quired 








y | the bulk of the water in the tank should theoretically 


have been as under :-— 





Original bulk * 

Increase of bulk due to expansion ... 03 
” »” », condensed steam 1.42 
Total ... + 26.72 
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Instead of this the bulk, carefully measured at the 
termination of the experiments, was 27 barrels, 
roving that 27 —26.72=.28 harrel, or rather over 
fo gallons, of water had passed over with the steam— 
a quantity equal to very nearly 20 per cent. of the 
weight of the steam itself, Of course the water thus 
carried over would have a temperature due to the 
pressure of the steam, or 264.2°, and each pound of 
it.carried over would thus be capable of giving up 
264.2 — 130=134.2 pound-degrees to the water in 
the tank, We have, however, made no allowance for 
this in the above calculation, as the heat thus 
furnished probably did not more than supply the 
losses from radiation, &c. 

The boiler used in the above experiment was of 
good construction, and there were no special causes 
or priming, so that the perconnee of water carried 
over by the steam may be taken as a fair average 
quantity. As we have said, it amounted to nearly 20 
er cent. of the weight of the steam itself, but it will 
e more convenient to represent it in percentage of 
the total quantity of water a boiler, in which 

x 
—' —16.4, or say 16 

[aap a8s ren OF 
per cent. This percentage of water carried over as 
priming corresponds very nearly with that obtained by 
other experimenters. Pambour estimated it (from ex- 
periments made by him on locomotive engines) at 24 
er cent., whilst MM. Gouin and Chatelier found it to 
be 18 per cent. 

These results show that in estimating the power of 
any boiler to supply steam for heating purposes, it is 





case it would amount to 


necessary, in order to be on the safe side, to make a| 


deduction of about 20 per cent. from the apparent 
evaporative power of the boiler, as estimated from the 
quantity of water used in it. In cases where the 
steam taken from the boiler is blown directly into the 
water to be heated, even a large percentage of priming 
is of comparatively little consequence, as all the heat car- 
ried off by it is given up to the water heated ; but in 
those cases in which the steam is merely led through 
pipes immersed in the water, it is of great importance 
that the steam should be as dry as possible. The water 
carried in suspension by the steam is speedily deposited 
when the latter enters the pipes, and it then not only 
reduces their effective surface, but also (unless the 
water of condensation is all returned to the boiler) 
occasions a direct loss of heat due to the amount con- 
tained in it when it is drained from the pipes. To 
avoid these losses it is advisable in all cases where the 
steam has to be conveyed any great distance to the 
heating pipes, to slightly superheat it if possible. As 
we stated in a previous article, also, the pipes should in 
all cases be laid so that the water arising from the 
condensation of the steam may be drainedgff quickly 
and thoroughly. 

It but 3 happens that a steam boiler has to 
supply steam to but one steam-heating tank only. It 
is, in fact, one of the main advantages of heating 
water by steam that a single fire, attended by one 
man, can be made to heat water or worts in several 
different vessels situated at different parts of a brewery. 
In the majority of breweries it scldom or never 
happens that all the steam-heated vessels are required 
to be in action at once, and the boiler power required 
is, of course, only that necessary to keep up the supply 
of steam to those vessels which are used simul- 
taneously. In laying out plant for heating by steam, 
it is better to have an excess of condensing surface 
than an excess of boiler power, as in the course of 
working the efficiency of the former becomes impaired 
by incrustation in the pipes. Moreover, it is impos- 
sible to “‘ force” condensing surface except by supply- 
ing the pipes with steam at a higher pressure ; whilst, 
in cases of emergency, it is generally possible to in- 
crease temporarily the evaporative power of a boiler 
by extra firing. It must not be supposed from this, 
however, that we are advocates for hard firing in any 
but special cases ; on the contrary, we consider that, 
as a rule, it is more economical in every way to work 
boilers well within their maximum power. Taking 
into consideration the various losses from condensation, 
radiation, &c., we consider that with the pipes properly 
laid and protected, 1} cubic feet of water per hour 
actually converted into steam in the boiler should heat 
one barrel per hour in the heating tanks from an initial 
temperature of 52° peter or) em Nae ge 7$cubic 
feet, actually evaporated in the boiler, should evaporate 


one barrel per hour in the heating tunks from an 
initial temperature of 212°. The amount of boiler 
power here given may appear, perhaps, rather exces- 
sive, but when it is considered how much the practical 
efficiency of such apparatus may be impaired by a 
leaky joint, it will be allowed that it is not greater than 
should be provided in practice. It will be noticed 





| its diameter may be. 


that We have stated the quantities of water which 
should actually be converted into steam in the boiler ; 
the apparent evaporation, as we have already explained, 
should be greater. And whilst speaking of this matter, 


we should state that brewers and others using boiler 
power would save) ves—and frequently. also 
their engineers—fiugt trouble if they would abandon 


the practice of of boilers of so many “ horse 
power,” and, instead, specify them, to be capable of 
evaporating understated circumstances so many cubic 
feet of water per Hour, 

connected. with steam heating 


There is one 


apparatus to which we have not yet referred, and that 
is to the diameter of the pipes which should: be used. 
These pipes may be ivided into o kinds, namely, 


those which condagt the steam from the boiler to the 
heating apparatus, and those which in some cases form 
the heating apparatns itself. If the former:pipes are 
| properly cleaded -the.amount of condensation which 
_ takes place in thems ¢omparatively very small, and, pro- 
| Vided that their diameter continuesuniform, the velocity 
at which the steam®travetses them, is also rOX1- 
| mately uniform throughout their length: te hone 
| of pipes forming submerged heating coils, on the other 
| hand, the steam as.soon as it enters them commences 
| to be condensed, and.the uantity of steam transmitted 
| through successive lengths of the pipe is gradually 
diminished, so thatsf.the pipe.is of uniform diameter 
throughout the Me) of flow is diminished also. ‘Thus 
in the case of a of pipe 50 ft. long, the first foot 
of pipe has to trapsmit all the steam condensed by the 
remaining 49 ft., whilst the second foot has to transmit 
the steam condensed,in the 48 ft. beyond, and so on. 
| This consideration would at first seem to indicate that 
the diameter of the: pipes forming heating coils might 
be advantageously, reduced from the end which 
receives the steam,. but, practically, we believe that 
no good would regult.from doing this. It must be re- 
membered that as the steam traverses the pipe it 
becomes more and more surcharged with water, and 
its mobility becomiés thereby so much reduced that we 
consider that it ishetter to keep the pipes forming 
the coil of uniform diameter throughout their length. 
It must also be remembered that as: thesteam is con- 
densed the water arising from the condensation drains 
down to the bottom of the pipe, and thus diminishes 
its efleclive surface; and the larger the diameter of the 
pipe the less the proportionate amount of surface 
which will be covered in this way. 

We have already pointed out that it is desirable to 
maintain, as far as possible, the full boiler pressure in 
the heating coils, and in determining the diameter of 
the pipes, this fact should be borne im mind. It un- 
fortunately happens that but very few reliable experi- 
ments have been made on the. loss of pressure caused 
by the flow of steam through pipes.of different diame- 
ters and at different velocities; and we know of none 
which have been made on pipes of the lengths used 
for heating*purposes. It has been shown. that. the 
frietion of a hai passing through a pipe varies directly 
as the square of the velocity, as the-density of the 
fluid, and as the length of the pipe, and inversely as 
the diameter of the pipe ; but what the co-efficient of 
friction is in the case of steam has not, so far as we 
know, been satisfactorily determined, .,. Experiments, 
made by Mr. D. Kinnear Clark «and others, however, 
on the flow of steam through the steam pipes, &e,, of 
locomotives, have shown that so long as the velocity 
does not exceed 100 ft. per second, the loss.of pressure 
from friction may practically be disregarded ;..and it is 
upon this fact that the following rules for the propor- 
tions of pipes are founded : 


So long as a pipe is a certain number of diameters 
Jong, the proportion which the surface exposed. by. it 
bears to its sectional area will be the same whatever 
This will be evident if we con- 
sider the case of a pipe having a length equal .to its 
diameter. In this case the surface exposed will be 
equal to the (diameter x 3.1416) x diameter = diameter* 
3.1416; whilst the sectional area will be=dia- 
meter* x 7854, and surface, exposed will be to the 
sectional area as 3.1416: .7854, or as 4: 1 whatever 
the diameter may be. From this we see that the 
sectional area of any given pipe always bears the same 
proportion to the surface exposed by that pipe that the 
diameter does to four times the number of diameters 
that the pipe is long. Thus a pipe 10 diameters long 
will have a sectional area oe to sth its surface 
and soon. 

Now the velocity at which, other things being equal, 
steam will flow into a coil of pipes to supply the cies 
of the steam condensed, will depend not merely upon 
the surface exposed, but also upon the condensing power 
of that surfaee, it being of course the same thing 














whether that condensing power per unit of surface is 


doubled, or whether the area of the surface is increased 
two-fold. Bearing the above facts in mind, and con- 
sidering that it is undesirable that the steam should 
flow through the ri at.a greater speed than 100 ft. 
per second, it wi tS cen to fix upon the proportion 
which the diameter of pipes forming.coils should bear- 
to their length. Onn turedepe t per second= 
360,000 ft. per hour,:andsthe anazimum number of 
cubic feet - steam which: ymmder the above re- 
strictions, be allowed.toenteranyygiven pipe per hour, 
would be 360,000 x sectional area imisquare ek. On the 
other hand, for each di i a pipe exposes 
a surface equal to four times. its eectional area, and, 
therefore, it each square footrof surface of the pipe 
condensed 1 cubie- foot of steamper hour, the length 


of the pipe might be 360,000 "440,000 diameters 


long, withoutits being ifomthe steam to enter 
ata greater speed than 100 ft. pe®$écoud. From this 
we get the simple rule : vey 


Length of pipe=diame ter 620000, 


hc ge 

in which e=the number. of cubie/ieet of steam con- 
densed per square foot of surfaee per hour. At 
pressures of from 25 to’35 Ib, Square inch—pres- 
sures most generally to be met in breweries— 
the average weight of the steam may be taken as 
% lb. per cubic foot, so that ¢ will}equal the number 
of pounds steam condensed pér square foot of pipe 
surface per hour multiplied by 10. The quantities of 
steam condensed per square foot per hour upon which 
we founded the rules already givenfor calculating the 
areas of surface necessary to perform certain amounts 
of work are as follows :-— ‘ 


Quantities of steam 

Description of Apparatus. i faced per omg 
foot per hour. 

a : lb: cubic feet. 

‘opper pipes ... ~~ 02 = 

Iron 2 'iee pees. ote s 2 = 200 
Copper double bottom wmies.. 30 = 300 
Cast-iron be oe » 14 = 140 


Taking these quantities,.as'a basis, the length of 
copper pipes might be 00m =225 times the dia- 


meter, and that of iron. pipes 99,000 
2000 





—450 times the 


diameter without the velocity of the steam at its 
influx exceeding 100ft. per second. It should be 
noticed here, however, that in the case of MM. 
Laurens and Thomas’s experiments, already quoted, 
the copper pipes used were in one instance about 
1200, and in the other about 450 diameters long, and, 
as in these experiments a very high condensing power 
was obtained, the velocity of the steam on entering 
the pipes must have very greatly exceeded 100 ft. per 
second. In fact, in the case of the pipe about 1200 
diameters long, 61.58 lb. of steam were condensed per 
square foot of surface per hour, so that the steam must 
have passed through the receiving end of the coil at the 
rate of about 800 ft. per second. Peclet also states 
that if the length of copper pipes of from 1%in. to 
lin, in diameter, exceeds from 1200, to 1300 dia- 
meters, a diminution of efficiency is the result, but he 
makes no mention of inconvenience resulting from less 
proportions of length to diameter than these. Not- 
withstanding, however, that pipes of such great length 
in proportion to their diameter appear in some in- 
stances to work well, yet the general practice of suc- 
cessful makers of tanks for heating water by steam 
approximates much more closely to the proportions 
given by our rules founded on a velocity at influx of 
100 ft. per second. 

The proportion between the length and diameter of 
a pipe being fixed, it is, of course, easy to calculate 
the diameter of pipe to be used to give any desired area 
of condensing surface. As the surface of the pipe 
equals its sectional area x 4 x its length ex- 
pressed in diameters, if follows that it is only neces- 
sary to divide the required area, in ome feet, by four 
times the number of diameters which the pipe is long 
to obtain its sectional area; and this sectional area 
divided by .7854 will, of course, give the square of the 
diameter of the pipe required. Expressed algebraically, 
seb rule becomes as follows : 

t . 





D = inside diameter of pipe in feet, 

d= ” ” inches, 

A = area of surface required, in square feet, 

N = number of diameters the pipe is long: 
then 


A A 
Ds or, d= 
Nn « 3.1416 





~ YN .0218" 








Now, as A and N in the above equations bear the 
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same proportion to each other in the ease of both |and afterwards treating. it in a -puddling furnace Brooks, of New York, a set of i for manu- 
copper and iron pipes, they may be omitted altogether | and a to it carbonaceous matter. facturing seamless tubes. It would require the aid of 
from the rule for obtaining the diameter of the Pipes, (No. 3285, 6d:) Thomas Henry Tilley, of. Queen- | drawings to explain this machinery. 
certain divisors of the quantities being substituted for of 


them. Thus, taki : _of 
our last number as @ 


or iron pipes : 


—_ liao i See ey, 
TERT NCEE HAE RET AT 2 
or, d=\ 4 for copper pipes, 
















"T the lengt 


}télegraph posts, According to this plan e 









street, ioe patents coupling the lengt 
ing rods by means of separate:, ing, screws, 
ich are screwed into sockets with which the ends of 

hs are provided. Br 
» (No. 3286, 10d.) Joseph agar of Man- 
ester, patents methods of making and iron 
post is 


hs of 
cast- 


to be made by shrinking together a series of 
tubes of different disestane and is provided ee 
iron earthplates fixed to it by. clamps 


or, d= dor Iron piped, a TLS eb, (No. 3291, 8d.) Lidhel et Joseph, of Wyatt- 
\ iy may a a aie , Central Hi Neguaety paints various forms of 
In which equations Q=smumabe mi beinln dae heated }iramway rails and methods of fixing them. We can 
r hour from 52° to, 21285 g=number of barrels to }-see nothing either new.or food ip t ese plans. 
evaporated per hour:fro ) an. initial De! ure of}. (No. 3293, 8d.) Wi lam bert Lake, of 8, 
- 919°: and d, as beforgssimside diameter Of pipe in em TENG. patents, as the mt of 
inches. The length of tae opper pipes Will Be 225d, | Horace McMurtrie, of Boston, U.S., a form of . piston 
and that:-of-the iron pipes 450 ¢. In cases where Packing, which it would require the aid-of drawings to 
the diaméfiem; thusfound is cneonvertieutly large, two Bs? : 
or moreipipés may ber s sbotitoned for the since e, Lio. 8999, 8d.) William Robert: Green, of Peck- 
the combimed sectional area of,the smaller-pipes being | ham, asd John George Freeman, of Newiogton, patent 
made equal §@ that of the largertone, and the. propor- the range ent of ston we illustrated 
tion o x eth to diameter being also discs wi | andydegeribed on page 38 our last volume. 
he ¢ae- of. Coppers..with-double bottoms, thes...(No.. 3302, 2s. 8d.) William Graham Mclvor, of 
diametecs Of the pipes by Wwhteleithesteauiassepplied) Mslacamund, Madras, takes a patent which is a perfect 
can be! readily calculated fromthe data. alres dy given. mosity im its way. The only manner in which we can 
Assuming ‘that the velocity at whieh the steam is | hope.to give any idea of its contents is by transcribing 
to flow:through the pipes is to he*limited to 100 ft. | its-title, which is as follows :—“Improvements in 
per se itis only necessary to divide the number | apparatus for rendering innocuous the momentum of 
of cu of steam used by-the copper: per hour by | heavy bodies so as to prevent injury and damage from 


obtain the-seetionalarea of the pipe in 

Assuming also that. in: copper double 

cubie feet,.and in, cast iron double, 
bottomg:40 cubic feet, of steam ate condensed, under 
ordinary-eircumstances, square foot per hour, we 
get thefollowing formula for. diameter of the. steam) 
supply Pipes : ‘ 


s 
For popper double bottoms a=N AG 





se 


= 


Ss 
For cast-iron double bottoms aN, 


in which formula d=diameter of the supply pipe in 
inches, and S=the area of condensing surface exposed 
bythe double bottoms in square feet. — 

On the same principle of limiting the’ Velocity of 
flow to 100ft. ver second, the diameter of the main 
supply pipe eating from the boiler to: any heating 
apparatus is given by the formula 


N C 
d= Ni965% 
or, as is sufficiently near for all practical purposes : 
NI C 
4 = N2000 
d, in these formule, being, as before, the diameter of 
the pipé in inches, whilst C =the total number of 
cubic feet of steam per hour to be supplied by the 
pipe. In practice, however, it is in a great number 
of cases necessary, in order to avoid pipes of unwieldly 
dimensions, to make the main supply pipes of less 
diameter than that given by the above rule, the steam 
being caused to flow at a greater velocity through the 
pipes at the expense, however,-of a loss of pressure. 
We must postpone until next week our description 
of the arrangement of heating apparatus illustrated on 
page 245 of the present number, and page 157 of our 
t number but one. 








RECENT PATENTS. 


Tue following specifications of completed patents 
are all dated within the year 1867; and that year 
should be given in ordering them, at the annexed 
rices, from the Great Seal Patent Office, Chancery- 


e. 

(No. 3282, 4d.) William Haden Richardson, of 
Glasgow, patents various processes connected with 
iron and steel making. One part of the patent refers 
to manufacturing malleable iron in a direct manner 
without cooling after the metal leaves: the blast fur- 
nace ; or by purifying remelted metal in a separate 
vessel, and afterwards finishing it in a puddling 
furnace without the metal being allowed to cool. Mr. 
Richardson also claims a process of partially decar- 
burising the molten iron in a Bessemer converter 
and then discharging it into a puddling furnace, where 
its conversion into malleable iron is completed; and 
he likewise includes ‘a process of manufacturing steel 
by oxidising the impurities of iron in a separate vessel, 





,} tiles, raising or moving heavy weighi 


coneussion, applicable to ships’ cables,.cranes, wind- 
lasses, capstans, hvists, lifts, weighing machines, ship 


.and fort armour, to training guns, to railway trains, 


station , buffers, fenders to pier heads, 
breakwaters, and .other similar struc 
apparatus is also applicable for storing-3 
lating power which may be used for’ 


gangways, 






s, such as. ships, 
stranded or sunken vessels, propelling garriages, or 
other purposes”! Mr. Mclvor’s leading idea appears 
to be that there is “ nothing like springs.” 

(No. 3311, 8d.) Archibald Munro, of Arbroath, 
patents the application of chilled cast iron, or iron 
compounded with other materials and cast in chills, 
for constructing tools to be used for cutting or hewing 
stone, marble, slate, &c., and also the application of an 
angular or other shaped piece east on the back of each 
tool for enabling the latter to be firmly held in the 
tool holders. 

(No. 3314, 10d.) George Douglas Hughes, of 
Nottingham, patents an arrangement of smoke con- 
suming apparatus, which it would require the. aid of 
drawings to describe. 

(No. 3318, 4s.) Peter Salmon, of 6, Great’ Smith- 
street, Westminster, patents methods of manufacturing 
gas from spirit, oil, tar, or fatty matters, and of apply- 
ing this to various purposes. It would be quite 
impossible to give a short abstract of the contents of 
this patent. 

(No. 3319, 10d.) William Boulton, of Providence 
Foundry, Burslem, patents methods of driving a 
number of potters’ wheels from.an endless band. 

(No. 3320, 10d.) William Macnab, of Greenock, 
patents arrangements of marine engines, in which an 
inverted high pressure cylinder is combined with a 
horizontal trunk low-pressure cylinder, ‘the pistons of 
the two cylinders being connected to the same crank- 


pin. 
(No. 3321, 8d.) Clinton Edgecumbe Brooman, of 
166, Fleet-street, patents, as the agent of Pierre 
Joseph Guyet, of Paris, a form of steam boiler, in 
which the heated gases from the fire pass up through 
a number of tubes extending from the crown of the 
firebox to a kind of submerged combustion chamber, 
other tubes extending horizontally from this com- 
bustion chamber through a horizontal barrel to a smoke- 
box. The combustion chamber is fitted with a 
ndant tubular apparatus intended to be used either 
or heating the feed water or for superheating the 
steam. The whole arrangement is compli ; and 
we cannot see that it involves any special advantages. 
(No. 3325, 8d.) Milton Alexander Hamilton, of 
Detroit, U.S., patents methods of manufacturing 
combined steel and iron rails, the top and sides of the 
head of the rail being covered with steel. The chief 
point in the patent is the use, in the formation of the 
pile, of a bar of iron of such a section that it encloses 
the steel on three sides, and .thus protects it to some 
extent from the action of the fire. 
(No. 3333, 2s. 10d.) Thomas Chalmers, of Glasgow, 





patents, as a communication from William Forman 


sem Which |, 


(No. 3334, 6d.) Alfred Vincent Newton, of 66, 

-lane, patents, as the agent of William Owen, 

an impracticable form of rotary engine; ‘which it is un- 
necessary for us to deseribe. 


| (No. 33387, 10d.) “William Sim, of w, patents 
the use, for watering roads, of perf ee 
permanently near the‘line of the eurbjand supplied with 
water from the mains ; and also the use of travelling fur- 
naces for liquefying snow, when accompanied by bard 
frost. It is.proposed to shovel a portion of the snow 
into the heating apparatus and allow the’ hot water 
produced to run out and effect the melting of further 
quantities! Did Mr, Sim ever calculate what such a 
mode of proceeding would cost ? 

(No. 3339, 8d.) _ John Paterson Smith, of Glasgow, 
patents casting cutting tools to the form required in 
chill moulds, and also various forms of tool holders. 

(No. 3340, 4d.) John Paterson Smith, of Glasgow 
patents casting two different metals or alloys together 
so that they unite firmly. The heavier metal is to be 
first poured into the mould, and then the lighter metal 
is to be poured in through a passage the opening of 
which is at a point not lower than the surface of the 
heavier metal. We are somewhat doubtful of the 
novelty of this plan. 

(No. 3343, 1s.. 2d.) John Addy Hopkinson, and 
Joseph Hopkinson, of Huddersfield, patent the appli- 
cation to steam boilers of submerged steam chambers 
connected by pipes: with the ordinary steam space. 
They also propose to use these chambers as means of 
staying the boilers. Submerged steam chambers 
have been applied to the-boilers of steam fire-engines 
for some years past, so that the plan is not new. 
one 3348, 8d.) Charles ee igginbotham, of 

\w, patents an arrangement of smoke-consuming 
Farber io which air is led through hollow firebars 
into a chamber formed in the bridge, and thence dis- 
charged in a heated. state through suitable openings 
leading to the boiler flue. In some cases’ a steam jet 
is placed behind the bridge. 

(No. 3352, 4d.) Edward Hammond Bentall, of 
Hey bridge; near Maldon, patents a method of working 
up iron cuttings and turnings, &c., into blooms. Ac- 
cording to this plan, the cuttings are packed closely 
in sheet cases, and after being tad y to a welding 
heat in a reverberatory furnace, are forged into blooms: 

(No. 3354, 2s. 4d.) Charles Coates, of Sunnyside, 
near Rawtenstall, patents machines for cutting and 
dressing stone, the latter being in these machines sub- 
jected to the combined rolling and crushing action of 
a cylindrical dressing tool either composed of a number 
of discs with cutting edges, or made with a continuous 
spiral cutting edge. The details of the machinery 
could not be briefly described. 

(No, 3355, 10d.) John Harry Johnson, of 47, 
Lincoln’s inn-fields, patents as the agent of George 
Walters and Thomas Shaffer, of Pheenixville, U.S., 
various methods of building up the piles from which 
wrought-iron beams, angle-irons, &c., are to be rolled. 
It would require diagrams to explain clearly the ar- 
cag anges of piles proposed; but. the leading feature 
is that the piles are made to approximate in form to 
the sections to be ultimately produced, the bars forming 
the piles being secured together by rivets or by clamps. 
This method of forming piles appears to us to be more 
expensive than useful. 

Ge. 3356, 4d.) William Fowler, of Whittington 
Hall, near Chesterfield, and John Griffith, of Sheep- 
bridge, patent a method of manufacturing steel tyres, 
from Bessemer scrap, old tyres, &c.. According to 
this plan the scrap, &c., is rolled into bars, which are 
afterwards formed into rings or segments of rings, and 
a pile is then formed of these rings, the latter being 
disposed so as to break joint. This pile is next raised 
to welding heat, and then welded up into a tyre by 
hammering onan anvil of particularform. We should 
have some doubts of the soundness of tyres manufac- 
tured on this plan. 

(No. 3363, 8d.) .Samuel Augustus Chase,, of 
Boston, U.S., patents mounting railway vehicles on 
two sets of wheels and axles, disposed one above the 
other, the axles of the lower set bearing against the 
wheels carried by the upper axles, whilst these latter 
revolye in bearings so formed that the axles are 
‘capable of rolling forward in them when the vehicles 
are being started. ‘The whole arrangement involves 
too oe complication to be of any practical use. 

(No. 3371,,8d,).. Thomas Carter, Benjamin Carter, 
and John Lisle, of Huddersfield, patent the application 





to condensers for preparing wool, of skew or cam 
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wheels for producing the usual traverse motion of the 
rubbers. 

(No. 3379, 1s.) Edward Wood, of Lancaster, 
patents arrangements of valves and valve gear for 
steam engines, which we could not describe without 
the aid py Pom 

(No. 3381, 4s. 4d.) Edward Hammond Bentall, 
of Heybridge, near Maldon, patents a complete set of 
nut aud bolt making and finishing machines which it 
would be impossible to describe briefly. 

(No. 3386, 10d.) Thomas Brown Jordan, of South 
Lambeth, and John Darlington, of Moorgate-street- 
chambers, patent arrangements of rock-boring ma- 
chinery. According to these plans, the cylinders of 
the machines working the boring tools are connected 
by pipes with a “motive” cylinder, and a plunger 
working in the “ motive” cylinder is made to produce 
pulsations in the water contained in the pipes and 
cylinders, and thus actuate the boring tools. Provi- 
sions are made for regulating the rate of feed of the 
boring bars, &c. We do not think that the patentees 
can have considered the amount of force which would 
be necessary to produce in a long and tortuous length 
of pipe the rapid pulsations required to work boring 
machines on this plan. 

(No. 3392, 10d.) William Chadwick Houghton, 
of Manchester, patents making the “ stillages” of 
hydraulic presses of hollow bars having a series of 
inclined surfaces, resembling ratchet teeth, formed on 
their under sides, these inclines being acted upon by 
other inclined surfaces in such a manner that any one 
of the bars can be, when required, removed from con- 
tact with the goods being pressed, a space being thus 
left for the insertion of a bale band. 

(No. 3393, 10d.). John Henry Johnson, of 47, 
Lincoln’s-inn-fields, patents, as the agent of Edwin 
Pugh Baugh, of Philadelphia, U.S., arrangements of 
mill for grinding bones, ores, &c., which it would re- 
quire drawings to explain. The patent also includes 
a form of footstep bearing for vertical shafts, which 
we may illustrate in a future number. 


(No. 3399, 8d.) William Edward Gedge, of 11, 
Wellington-street, Strand, patents, as the agent of 
Arthur Dillon-Corneck, of 15, Rue des Petits 
Ecuries, Paris, a ‘‘ brake-washer” intended to prevent 
nuts from turning round. This ‘washer is placed be- 
tween the nut and the surface. against which it 
tightens, in the usual way ; and after the nuthas been 
screwed up one edge of the washer is turned up 
against one of its sides. Means are provided for 
preventing the washer itself from turning. 

(No. 3402, 10d). William Starkey, of Yeadon, near 
Leeds, patents “an improved apparatus for obtaining 
motive power,” or in other words a perpetual motion. 
How long will patents continue to be granted for such 
ridiculous schemes ? 

(No. 3403, 6d.) William Robert Lake, of 8, South- 
ampton-buildings, patents, as the agent of Gardner 
Waters and David Waters, of Cincinnatti, U.S., a 
simple lubricator for shafting, &c. This lubricator 
consists of a glass vessel having a metal stem by which 
it is secured to the bearing to be lubricated, it being 
desirable that the lower end of this stem should lightly 
touch the revolving journal. The stem has a hole 
bored through it, this hole is } in. in diameter, except at 
the upper end, where it is contracted to », in. in dia- 
meter, and it is found that as the shaft revolves the oil 
is slowly drawn down through the stem from the glass 
vessel. 

(No. 3406, 1s. 8d.) Samuel Sharrock, of Liverpool, 
patents methods of mg eT hollow metal tele- 
graph posts, and also standards formed of hollow 
cylinders. It would require drawings to explain the 
construction of these posts and siaptands clearly. 

(No. 3421, 10d.) William Black and Thomas 
Hawthorn, of Gateshead, patent forms of piston valves 
for steam engines, which it would require the aid of 
drawings to describe. 

Ge 3424, 10d.) Jonah Hadley, of the City Flour 
Mills, patents apparatus for decorticating and drying 
grain, which could not be described briefly. 

(No. 3425, 10.) George Breen, of Glasgow, patents 
the application to steam winches of a form of disc 
valve which can be used for either stopping or start- 
ing or for reversing the engines. 

(No. 3433, 1s. 2d.) James Eckersley and David 
Martin, of Edinburgh, yer a form of joint chair for 
railways. The ends of rails meeting in one of these 
chairs are held by w driven between the rail and 
ihe lugs on one side of it, and also by pins, which pass 
through the web of the rail into one of the lugs, and 
which are prevented from falling out by the wedges 
just mentioned. 








turret ships, 


same as those fitted on the Prins Hendrik. 
struments on the bridge, and in the shot-proof pilot tower 


B and. B' are transmitters of orders to the port and star- 
board engines, with reply dials, which work in unison with 
two other transmitters of engine orders, C and C* in the pilot 
tower, the dials of all which are graduated for revolutions 
in addition to having the usual orders. D is a transmitter 
of orders to the steerin; 
used when in action, having also a tell-tale of every move- 
ment of the rudders attached. E is a transmitter of orders 
to the turret room with reply dial. F* isa helm indicator 
with rudder tell-tale combined, so that the helmsman 
knows whether he is properly obeying the captain’s 
orders or not.. G is an engine-room indicator with 
engineer’s reply transmitter attached. H is a turret- 
room indicator, with officer’s reply transmitter attached. 
I, shows the upper part of an indicator, with the two endless 
chains leading out at the top and turning over the four ver- 
tical pulleys above, between which and the four horizontal 
pulleys, J, are connected lengths of No. 10 galvanised steel or 
iron wire. K shows section of rudder head with the wheel 
attached, — > endless chain which operates the 
tell-tales on t idge and in the pilot tower. L is a 
double chain connector, one of which can be attached to 
both ends of the chain leading off the rudder-head wheel, 
and thus communicate the "s movements to two or 
more parts of the vessel. M is a reversing chain link used 
where the angles to be turned are close together, and which 
allows the chain to run fairly over the pulleys. N shows the 
connexion made between chain and wire. O is a tightening 
or adjusting screw, one of which is fitted on each wire in the 
various | 

The instrument to transmit orders from the bridge to the 
wheel-house consists of a semicircular vertical brass case 
ha a thick glass front with the orders “ steady,” “ port, 
* -a-port,” “starboard,” and “ Seal-ectarbeand” en- 
— thereon, and a glass back, behind which a lamp is 

ed at night in order to illuminate the front order dial. 
In this case is fitted a 12-in. wheel, to-which is attached a lever 
handle which proj through a slot cut round the top of 
the brass case. Fixed to this handle is a pointer bent over 
the edge of the order dial. In a e round the 12-in. 





wheel works a chain, which is pinned to the wheel. 


wheel on the lower deck, which is | 


| 





There is | 


GISBORNE’S SHIP TELEGRAPHS. 


AS FITTED TO THE DUTCE,TURRET SHIPS HEILIGULEE, KROKODIL, AND STIER, 


ABovE we illustrate drawings of Mr. John 8. Gisborne’s ; also in the case a second wheel with chain attached in like 
system of ship telegraphs, as fitted on board the three Dutch | manner, the spindle of said wheel projecting through 
eiligulee, Krokodil, and Stier, built by Messrs. | lower part of th 

Laird Brothers, and the two Tijger and Buffel, built by | to indicate every movement of the rudder. 

Messrs. Napier and Sons, which telegraphs are almost the | 


the 
e order dial, and carrying a tell-tale pointer 


In the wheel: house is placed an indicating dial with alarm 
gong, containing a similar wheel to that in the transmitter, 


The figures represent a front view of the transmitting in- | with chain attached to work it. On the rudder head is fitted 


also a 12-in. wheel with chain pinned in the groove. Re- 


beneath. A is a rudder tell-tale, indicating every movement. | turning to the bridge, the transmitter case is fitted on a teak 


pedestal, or other convenient stand in which are seen four 
adjusting screws attached to the ends of the chains leading 
off the wheels. The lower ends of the adjusting screws are 
connected with four lengths of galvanised steel wire, which, 
on reaching the first angle to be turned, are spliced to four 
lengths of chain working on four pulleys. _Wires are then 

connected, and led on to the next angle, which is 
rounded in the same way, and so on until the two wires 
leading from the transmitter wheel ‘reach the indicator in 
the wheel-house, and tre there connected with the two ends 
of the chain leading off the indicator wheel. The other two 
wires leading from the tell-tale indicator in the transmitter 
are in like manner led to and joined with the ends of the 
chain on the rudder head wheel. 

The system is thus one of endless ropes, or their equivalents, 
running over pulleys where angles have to be t » and 
pinned on the transmitter and indicator wheels, one of these 
endless ropes conveying the captain’s orders from the bridge 
to the helmsman, and the other conveying the rudder’s own 
report of what the helmsman is doing to the captain. 

‘The instrument to transmit orders from the bridge to the 
engine-room is similar to the helm transmitter, and the indi- 
cator for the engine-room is like that for the wheel-house, 
with this addition, that it contains a second wheel, with 
lever handle working through a slot in the case, with which 
por a pasa replies back to the captain the orders re- 
ceived. 

Having thus fully explained the 
system, it will be apparent that the o 
mit his orders from the bridge to the a, 
neer (their attention being called to each new order by 
striking of the gongs), and receive instantly on the dials of 
the bridge instruments regi replies. A most important 
feature in the helm reply is its coming direct from the rudder 
head, being pone the control of the helmsman, who cannot 
turn the wheel without the movement being instantly re- 

Sn ; ate cohen ot yeni wel 
oO are proper many 
the rudder io over te part ox starbosnd. ts ity, the posi- 
tion of the rudder is always visible on the officer's te 
dial on the bridge. 


Principle of this signal 


on duty can trans- 
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HOP-BACK AND HOP ELEVATOR AT MESSRS. CHARRINGTON’S BREWERY. 


MESSRS. RICHARD MORELAND AND SON, ENGINEERS, LONDON. 


FIG.t. 
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BREWING AND BREWERIES. No. XXIV. 


Bortine tHE Wort; Coprers anp Bor.ine 
Bacxs—( Concluded). 

In the course of the calculations contained in our 
last number we referred to Professor Rankine’s for- 
mula for obtaining, approximately, the weight of water 
at different temperatures, and as that formula is a ve 
convenient one, it is advisable that we should give it 
here. It is as follows: 


: ‘ 124.85 
Weight per cubic rt =F 


500 
tt ture ¢ connate; Sebee dahon: 
a st 500 +7+461 








As a barrel equals 5.776 cubic feet, we get from this 
: , 721.1336 
Weigh pe tare ot erat 

500 ‘+461 


The temperature, ¢, is to be given in degrees Fah- 





renheit. It is stated by Professor Rankine that at 
212° the above formula gives the weight about y$p in 


| excess, but that at lower temperatures it is more 


nearly accurate. 

The weight of a gallon of water is generally taken 
as 10 Ib., and that of a barrel at 360 b., without regard 
to the temperature, and for most practical purposes 
it is certainly unnecessary that the effect of expansion 
should be taken into account. The above weights, 
however, are exactly correct only at a temperature of 
62°, with the barometer standing at 30 in., under 
which circumstances the weight of a cubic foot of 
distilled water is 62.3206 lb. Water is at its greatest 
density when its temperature is 39° Fahr., and it then 
weighs 62.425 lb, per cubic foot. The Table on the 
following page, which is abstracted from one contained 
in M. Peclet’s admirable treatise already referred to, 
gives the relative volumes and densities of water at 

ifferent temperatures, its volume ard density at 39° 
Fahr. being taken as the respective units. 








The method of applying this Table will be readily 
understood. For instance, let a certain quantity of 
water at a temperature of 185° measure 100 barrels, 
and let it be desired to know what would be the cor- 
responding bulk at a temperature of 59°. By the 
table it will be seen that the relative volumes at the 
two temperatures of 59° and 185° are 1.0008751 
and 1.03225, and the volume of the quantity of 
water above mentioned at 59° would therefore be 


1.03225 

We must now describe the two examples of water- 
heating tanks illustrated on pages 157 and 245 of the 
present volume. The tank, of which engravings are 
iven on the first-mentioned page, is one erected at 
essrs. Threlfall’s brewery, Salford, by Messrs. Hamil- 
ton Woods and Co., of the Liver Foundry, Salford. It 
is a rectangular covered tank 15 ft. long by 9 ft. wide, 
and 6 ft. deep, and is constructed of cast-iron plates, 
bolted together by flanges, the faces formed on the 


250 


ENGINEERING. 


[Sepr. 18, 1868. 








flanges being truly planed, so that the joints can be 
made by the interposition of a layer of brown paper 
and a little mucilage. An enlarged section, showing 
the junction of the sides and bottom plates, is given in 
Fig. 4. The plates of which the tank is formed are 
large, the sides, top, and bottom being composed ot 
five plates each and the ends of three plates each. In 
addition to the flanges, the plates are strengthened by 
diagonal feathers, as shown. 


TAnLE sHOWING THE ReLaTIvE VoLUMES AND DsENSITIES 
or Warer at Dirrerent TEMPERATURES FRom 39° TO 
212° Fane. 


ithe 





‘Temperature. 





Density. 
Degrees 


: Degrées 
a Centigrade. 


Fabrenbeit. 





1.000000 
-999999 
-999731 
999125 
-998213 
.997078 
-995688 
-994104 
.992329 
-990246 
-988093 
-985756 
-983303 
.980709 
977947 
-975018 
.971959 
.968757 
-965567 
-962232 
958634 


1.0000000 
1.0000082 
1.0002684 
1.0008751 
1.00179 
1.00293 
1.00433 
1.00593 
1.00778 
1.00985 
1.01205 
1.01445 
1.01698 
1.01967 
1.02255 
1.02562 
1.02885 
1.08225° | 
1.03566 | 
1038925 | 
1.04815 | 


39 
41 
50 
59 
68 
77 
86 
95 
104 








i 113 

* 

; , 140 

¥° 167 
194 


422 

» 2481 
149 

158 

he 76 
185 

203 

212 








The heating arrangements consist of two cast-iron 
steam passages, each Yin. square inside, connected 
by twenty transverse copper pipes, 6 ft. 3 in. long by 
24 in. in diameter. The steam enters through the 
nozzle marked in Fig. 3, and the square steam passage 
which first receives it is divided at two points of its 
length by partitions, AA. The other steam passage 
is divided by a central partition only, which is also 
marked A in the plan, Fig. 3. The effect of these 
divisions is that the steam is made to cross the tank 
through the first four pipes, and then back through 
the next four, as shown by the arrows, and so on, pass- 
ing across the tank five times in all until it reaches the 
last division of the cast-iron steam passage on the same 
side as that at'which it enters-the apparatus. From 
this division there is led a cast-iron exhaust pipe 33 in. 
in diameter inside, which rises up nearly to the top of 
the-tank, and is then carried across the latter dia- 

nally for some distance, as shown in Figs. 2 and 3. 
The horizontal portion of this exhaust pipe is per- 
forated owsthe under side, and through these perfora- 
tions any steam which may have passed through the 
series of pipes uncondensed is discharged upon the 
surface of the water in the tank. The latter is, as 
we have@aid, covered, so that there is little chance of 
the steam “escaping uncondensed ; but to prevent any 
accumulation taking place, the cover is fitted with an 
escape pipe at B. The water in the tank is kept at an 
uniform height bya ball-cock,. and an over-flow pipe" 
is provided at one corner, as shown in Figs. 2 and 3, 
whilst access for cleaning and repairs is given by a 
manhole in’ the eover...The water arising from the 
condensation of the steam is-led off by pipes fitted to 
the ends of the square steam passages, as shown in 
the plan, Fig. 3. [In some instances, where this ar- 
rangement of — pipes has been used, it has been 
considered undesirable that the exhaust steam should 
mix with the water which is being heated, and in such 
cases the exhaust pipes manag above the surface of 
the water has been omitted, and a lin. pipe has been 
led from the last division of the cast-iron steam pas- 
sages to the outside of the tank where it has been 
fitted with an adjusting cock for allowing a circulation 
of the steam to take place. . Messrs. Hamilton Woods 
and Oo. are now constructing a tank 15 ft. long by 
9 ft. wide and 9 {t. deep, fitted with two tiers of pipes, 
arranged in the same way as in the tank we illustrated, 
the upper tier being 2 {t. above the under one. 

The arrangement of steam heating pipes above de- 
scribed, which has now been adopted in a number 
of instances, was, we believe, first used by Mr. Robert 
Davison, and the large tank at Messrs. Allsopps is 
fitted up on this plan. It has been sometimes urged 
against this arrangement that the joints of the pipes 
are likely to be broken by the unequal expansion of 
the two ends of the “ grid,” those pipes which first 
receive the steam becoming hotter—and therefore ex- 
panding more—than those at the other end. Practi- 


cally; however, we consider that this objection is of 
little value, as the expansion of the pipes will vary 
in a pretty regular ratio from one erd to the other, 
and the only effect will, therefore, be that the main 
steam passages will be thrown slightly out of 
parallelism, this movement being accompanied by 
a very slight angling of the flanges pit 
If the hot and cool pipes occurred alternately 
effect would of course Me very different. There aré, 
however, two objections to the arrangement which are 
worthy of notice, “— Shope ite, that it does not furnishi 
such facilities as aré desirable for draining off the 
water arising from the condensation of the steam or 
for completely ridding the apparatus of air. To get 
rid of the water it would we think be advisable to form 
a hole through each partition of the main steam 

ages, close to the bottom of the latter, these holes 
allowing the water to flow from one division into the 
other, and eventually into the draining pipes, whilst 
at the same time they need not be so large as to inter- 
fere with the flow of the current of steam in the proper 
direction. The air will be‘most likely to accumulate in 
the upper parts of the main steam passages, and to get 
rid of it it would be necessary to lead small pipes, fitted 
with cocks, from these passages to enable the steam to 
be thoroughly blown through them when the apparatus 
is first set to work. It is only fair to state, cavever} 
that in this particular arrangement of heating pipes 
the accumulation of airimthe main steam passages is 
of the less consequence asthe main heating surface is 
formed by the’transverse’copper pipes. 

The heating tank, illustrated-on page 245 of our 
last number, was also constructed by Messrs. Hamil- 
ton Woods and Co. It isa circular one, 13 ft. high 
by 7 ft. 9 in. in diameter, and is constructed of nine 
plates only, the bottom being a single plate, whilst 
the cylindrical portion is formed of eight plates, each 
extending the full height of the tank. The bottom of 
the tank has a turned face to receive the side 
plates, and the edges of the latter are all planed, 
and the joints made as im the other tank already 
described. 

The arrangement of the heating pipes fitted to this 
tank is one especially used by Messrs. Hamilton 
Woods and Co., and it is an excellent one in every 
respect. The two main steam passages—which are of 
rectangular section, 6 in. high by 5 in. wide inside—are 
annular; and ate disposed one inside the-other, there 
being a distance of .6 in. between them, as shown in 
the plan. Hach of these main steam passages is of 
cast’ iron, and each is cast in two halves, which are 
bolted together as shown. Each half of the inner 
passage terminates at one end in a blank flange, so 
the ‘halves when bolted together form an annular 
chamber divided by partitions into two equal divisions. 
One half of the outer passage has also a blank flange 
at one end, wiiilst both halves are divided mid-way by 
a partition cast in. The outer annular passage is 
thus divided into three chambers, one of them ex- 
tending for half, and the other two each for a quarter 
of its cireumference. The inner and outer annular 
passages are connected by eighteen copper pipes, each 
2pin. diameter, these pipes rising alternately to heights 
of ft. 5 in. and7 ft. 7 in. above the tépsof the annular 
passages. The main passages, it will be notieed, have 
brackets cast on them so that they are supported clear 
of the bottom of the tank, leaving plenty of room’ for 
cleaning. ons aa 

The steam enters, through the supply pipe shown 
in the figures; into one of the shorter chambers’ of 
the outer annulareasting, and thence it passes through 
five of the bent copper pipes into one division of 
the inner annular passage. From this it is led through 
four pipes into the larger chamber of the outer casting 
round which it passes to the next five pipes, which 
conduct it to the second division of the inner annular 

assage. Finally, it traverses the four remaining pipes 
into the other small chamber of the outer casting. 
With this latter chamber, and also with the second 
chamber of the inver and large chamber of the outer 
casting, waste pipes communicate, these pipes removing 
the water which is deposited during the condensation 
of the steam. It will be noticed that in this arrange- 
ment of pipes the water so deposited can fall at once to 
the bottom of the main passages, where it does not 
interfere with the main heating surface. From the 
manner in which the pipes are connected to the main 
passages, it follows also that each pipe is free to -ex- 
pee or contract freely without influencing its neigh- 

ours, whilst in the event of .a pipe failing it can be 
readily removed, and either renewed or the openings 
with which it communicated stopped with blank 
flanges, without causing any but a very trifling delay. 
Altogether the arrangement is one which is calculated 





to give excellent results in practical working. 
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We may now consider how far the proportions of 
length and diameter of the pipes in the above tanks —_ 
with those which we have stated appear to be desirable, 
namely, that in the case of copper pipes the length 
should not exceed about 250 diameters. In the case 
of the tank at Messrs. Threlfall’s brewery. colony 


fee me dome Fy 


is 24 in. outside, or probably ab ‘ 
oS that the length of the run is ab 
ore ee Dong ra of pe ray r ¥ 
D of the pipes is about 6 iy 
duens of aga the steam is divided. 
four, and during the remainder of its cour 


five pipes, the ayerage “run” equals: * a a 


53 ft." As, moreover, the diameter of the’ pi in 
this instance the same as in the for the 
average length of the “run” equals about 263 dia 
meters—a proportion very close to that which we 
have already mentioned as a good one. : 

Cast-iron tanks, such as’we have above desé¥ 
are in most instanced’ far preferable to THO; 
wrought iron for boiling water for brewing’ purr 

tion’ to w¥o iron is that in” many as 

the oxidation is 86 great that the’ vesseléSd0H" 
renewal, whilst, what is “wors “water 1s 
‘coloured’; andin Conse qiténe ho Tust: Cet 
it in a state of suspension, it is unfit for brewing 
purposes. With some kinds of water, however, 
a deposit is formed on the plates which protects them 
to some extent from this corrosion. Cast-iron tanks are 
free from the above objections, and the only difficulty 
with them has been to make them perfectly” tight 
under changes of temperature. This tiglitnéss ‘Gan, 
however, be perfectly ensured by such'a system of con- 
struction as has been adopted in thé ‘tanks’ we’have 
described, namely, by planing all the o stirfaces 
of the plates, so*that the joints may be made by the 
interposition of brown paper and mucilage, and by 
making the plates as large as possible so as to reduce 
the number of joints. 


Hop-Backs. 


After boiling, the worts are as a rule discharged 
from the copper or boiling back, as the case may be, 
into the hop-back, this latter being merely a large 
tank or vessel fitted with strainers for separating the 
hops from the wort. In those breweries in which the 
wort has to be pumped from the hop-back into the 
coolers, the'former, in addition to acting as a strainer, 
serves as a reservoir from which the pumps can draw. 
We have said that, as a rule, the contents of the copper 
are discharged into a‘ hop-back; but at Messrs. 
Miller’s brewery, at St. Petersburg, portions of which 
are illustrated on page 588 of our last, and pages 86 
and 87 of our present yolume, the hops are placed in the 
boiling back enclosed -in a perforated sheet iron vessel, 
and’as in this case they cannot mix with the'w6tt, the 
latter-does not require to be strained after boilitit, and 
it ~ therefore run direct:from - boiling baé#'to the 
coolers, no hop-back*being- use ead 

Hop-backs'are made’ sometimes of woods*s6metimes 
of copper, sometimes of wrought-iron, atid*sometimes 
of cast iron, the latter»being’the*matétial which is 
most extensively. employed. ®At® Messrs?’ Reid’s 
brewery there is a very fine hop-baek, of hold- 
ing barrels, which is made entirely of copper, with 
the exception of the strainer plates::Asa rule, how- 
ever, but few copper hop-backs are met with, as they 
are of course very expensive, and it is doubtful if 
they possess any material advantage over those of cast 
iron. A hop-back should always. be capable of con- 
taining the fall contents of the copper in connexion 
with which it is worked, and if it'is of any great size 
it should be fitted with some arrangement of elevating 
machinery, for lifting the hops from it back again into 
the copper when necessary: 

To enable hop-backs to act as strainers, they are 
fitted with perforated false bottoms, composed gene- 
rally of cast-iron plates, arranged so that they can be 
really removed for cleaning purposes. The space 
below the false bottom of course communicates either 
with the suction pipe of the pumps or with a pipe 
leading direct to the coolers. The perforations in 
the false bottoms are’sometimes small holes about } in. 
or 3; in. in diameter, and sometimes narrow slits about 
yin. in width, and-2im. or 3 in: long. In either case 
the perforations-are well countersunk on the under- 
side of-the plates, so that the thickness through which 
the narrow openings extend is but small. € coun 
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tersinks are cast in the plates, and the round holes are 
made either by drilling—which is the best plan—or 
by punchiog through the thin piece of metal left at the 
“bottom of each countersink by hand. The long slits 
have been generally formed by cutting through the 
thin metal left at the bottom of the countersink by a 
small circular saw ; but lately Messrs. John and Henry 
Gwynne, of Hammersmith, Messrs. J. Horn and Co., 
of Whitechapel, and, we believe, some few other firms 
have made some excellent strainer plates with the 
slots cast in them, By forming the slots in the pro- 
cess of casting a considerable expense is saved; but, 
of course, grea eare has to be exercised in moulding 
the plates, and the metal has not only to be run at a 
very high temperature, but has to consist of such’ a. 
mixture of brands’ as give an exceedingly fluid iron. 
The firms we haye mentioned, however, seem to have 
surmounted alk tie practical difficulties, and the ape 
made by them appear to be a thoroughly good job, and 
they are now used at Messrs. Barélay, Perkins, and: 
Co.’s, the City of London Brewery,‘and other estab- 
lishments. beg ieubateees aln bReehe 

The draining” powerjof an  Mgp-baok ‘will, other 


things being the'same, vary directly as the area of the 


openings in the false bottom, and, as these _ ings 
aad not be made above ‘dik He. they ahold be 5 
placed as closely together 48 possible. Inasmirch as 
the flow of the* wort flirough the perforations is ac- 
celerated by imereasing the depth of wort oyer the 
bottom theré”has been a tendency amongst’ some 
brewers’ engifieers to make hop-backs deeper than 
they otherwisé need be in order to obtain increased 
“head.” This, however, is decidedly a mistake, 
With a given quantity of wort an increased depth can 
only be obtained by a reduction of the horizontal, and 
consequently of the drainage, area, hop-backs being, 
asa rule, furnished with perforations at the bottom 
only. Moreover, tlie reduction of drainage area con- 
sequent upon the increase in depth varies directly, as 
that increase, whilst the velocity of flow through the 
perforations in the false bottom is, according to the 
well-known law of hydraulics, augmented only as the 
square root of the increasé in fepth, Thus let us 
suppose, for example, a hop-back to have a horizontal 
drainage areaof 40 square feet, and let the wort stand 
at a depth of 4 ft. above the false bottom, then the 
velocity of flow through the perforations: would—sup- 
posing there to be no loss from friction or from the 
resistance of deposited hops—be veryuelosely. 16 ft. 
pe second. If now we suppose one side‘of this hop- 

ck to be shifted in until the horizontelvarea of the 
back be reduced to 10 square feet,the, depth of the 
wort will at the same time be ‘increased to 16fb., 
and the velocity of flow thydugh theyperforati 
due to this head will be 32 Beeps seat nder 
these circumstances, therefore, ‘ eloci 















Velocity of flow 
will only have been doubledqwhilst “the drain- 
age area his been reduced to ~ oge-fourth, and. 
the quantity of wort drained from sthe back in a 
given time will only be half as great in:the'latter as in. 
the former case. There is, moreover, aljgtlier reason 
why hop-backs should not be made of too great depth, 
and that is that the greater the,depth the greater ¥ 

be the quantity of hops deposited on each anit off 
area of the bottom as the dr nd: the 
greater, therefore, will be the 
passage of the wort. ‘If the’ 
the . e ia be 5 ft. 9 int 
barrel over each squire 
quantity of hops deposited ‘pi 
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and as a necessary consequence the drainage is more 
and more retarded. To avoid this to a great ex- 
tent the new hop-back at Messrs. Charrington’s, 
which was designed and constructed by Messrs. 
Richard Moreland and Son, of Old-street, has been 
provided with vertical grilles in addition to the ordinar 
erforated bottom. Referring to Figs. 1 and 2 it wi 
seen that the back, which is altogether 48 ft. long 
by 12 ft. wide, and 5 ft. 3in. deep, is provided at a 
distance of 6 ft. from each end with a diaphragm or 
partition. These partitions are each formed of a series 
of 3in. by fin. by fin. ty OTR placed vertically side 
by side, as shown in Figs. 6 and 7, with spaces } in. wide 
between them. These vertical angle irons, forming 
‘the grids are rivetted at the top to a 4 in. by 3in. by 
#in. angle iron, and + he oa is moreover 
strengthened by three Vertical stiffeners of 5 in: ‘by 
3 in. by }in. T iron, and by a pair of transverse braces 
of 3im. angle iron. 


Between the diaphragms, or sereens, the hop back is 
provided with a false bottom, placed 3 in. above the 
réal bottom; this false bottom being composed of cast- 
iron’ plates carried on T-iron bearers, which are ii 
turn supported by cast-iron shoes, as shown.in Figs. 
Qand 10. The cast-iron plates are each 3 ft: long by 
1 ft. wide by ¥ in. thick round the edges, sad Sis 
thiek at the perforated-portion. ‘The holes in them 
are ;’s in. in diameter, and are deeply countersunk on 
the underside, and they are placed at\1 in. piteh. 
A plan of one of the plates is given in Fig. 4. The 
space between the false bottom communicates at each 
end with those portions of the hop-back beyond the 
vertical grilles, the end openings beg each’ protected 
by a curved. grille formed of angle-irons similar to 
those used in the vertical screens, but placed closer 
together. These curved grilles are shown im Figs. 
land 2. The bottom of the back is laid with a fall 
of an in. per foot from each end towards the centre, 
and at the latter point a gutter 3 ft. wide by 5} in. 
deep is formed with which the suction pipe of the 
pumps communicates. 

The action of this arrangement is as follows: When’ 
the worts are poured in, drainage takes-place through 
the false hottom between the diaphragms in the usual 
way; and in addition to this the wort also passes 
through the vertical grilles or diaphragms into the 
end divisions of the back. From these latter it passes 
through the curved grilles—which serve to separate 
any hops which may have passed through the vertical 
diaphragms—and so into the space below the false 
bottom and thence to the pumps. The great advan- 
tage gained by the use of. the vertical. diaphragms is 
that they are not clogged by the hops, and experience 
has shown the arrangement adopted in Messrs. Char- 
rington’s hop-baektobe perfectly successful, the drain- 
ing power being very great. . 

n.addition to the arrangement of grilles there are 
some other points about Messrs. Charrington’s hop- 
back which are-worthy of notice. As will be»seen by 
the engravings, the back is made of w iron. 
The plates of. which it. is formed are ¥ im, th 


by 5 im by 3 in. by ime T laced at the: joints. 
Mee ides! dhdaadlatieeGatbice-allteana-ab atten by 
im; angle iron, bot- 

d 











d of Fink l a in. b ; ing ‘T-iron havin 
two Bin. by tee side de alolonatane aoe 
sho or Fig. 9. These payin ky ag to 
the bottomiof the tank, so that the whole forms one 
solid structure. 
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course it is i i 
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pepeng in | te oF h 
is, we believe ) obeas} 
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unless an 7“ ‘dept 
of room. In’ 3. 
below the false’ Bolt 
“head ” is causdd'by the'exhaustion of Eh PUINps, i 
the latter are sufficiently powerful to remove the wort 
faster than it would be caused to drain through the 
— by the head due to the depth of wort in the 
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In all ordinary hop-backs the drainage is, as we have 
said, effected through the false bottom only; but in a 
new hop-back recently erected at Messrs. Charrington’s 
brewery at Mile End, of which we’give engravings on 
249, an improved plan has been po an In 
ry hop-backs as the drainage goes on the hops 
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Sy Radi sch, Ack tte int’ Lae d 
he hops ‘back again to the coppér, an arrangement 
which we have not seen elsewhere, but which appears 
to work well. 








H.M.8. NortoumpBertanp.—A trial of the ines of 
Her Majesty’s ship Northumberland, 24, Captain erick 
Dew, C.B., was made outside the Breakwater, Plymouth, 
on Tuesday, when the mean speed attained after six runs 
under full boiler power was 14.132 knots per-hour, and with 
four runs at half’ boiler power, 11.728 knots. The engines 





are deposited more and more thickly on the bottom, 





worked in a very satisfactory manner, indicating over 6500 
horse power. 
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RAILWAY INCLINES AND “BLIND” 
SIDINGS. 


To tHe Epiror or Eneineerine. 
Srz,—Every railway engineer will read with much interest 
the particulars you give in your journal on the Abergele 
disaster. There is in the steep gradients a permanent danger of 
such accidents, and I agree with you that the system of a blind 
siding in the neighbourhood of each station would be a v 
safe contrivance provided the switches should be made self- 
acting. Such switches have been in very extensive use on 
the Lyons and St. Etienne Railway during ten or fifteen years, 
and I saw some of these in use ten years ago. This line has 
an incline of 1 in 71 over nearly fifteen miles, and a very heavy 
coal: ttaffic, together with a number of passenger trains. 
The apparatus in use on this line was not a blind siding ; 
therewere only two switches worked by a self-acting lever. 
These switches were moved by the wheels of every train 
running up the line ; but should a carriage run down th 
line it was thrown off the rails on to the t and instan’ 
stopped without damage. 
ese arrangements were removed some years ago because 
‘the line isnow worked, on a different system. Every goods 
train is worked by. two engines, one in front and another in 
the rear, so that there is no possibility of carriages running 
down the line. This system of driving a train with two 
— is now in use on many French railways on the steep 
an jong gradients, but only for the goods trains, and at a 
speed of fifteen or twenty miles per hour. On the incline men- 
tioned there are now goods trains ed by 33 tons six-coupled 
outside cylinder engines, and ineluding 35 coal wagons full 
loaded, or 80 empty wagons. Butit is not possible to adopt sue 
a system for lines having alternately up and down inclines ; 
for such lines the safety switches, as they were named on the 
St. Etienne Railway, or the better contrivance of a blind 
siding with self-acting switches would be very useful. It is 
useless to say that such self-acting switches, a on 
double lines, should be very ss gine with single lines. 
remain yours truly, 
A SUBSCRIBER. 
Paris, September 12, 18638, 








THE NEW YORK “ARCADE” RAILWAY. 
To THE Eprror or EnGinrERrine. 

Srr,—I notice’ your valuable paper of the 31st of Jul 
a cut .representin the lan of the proposed “ Areade Rail- 
way” in New Nort, met in your description of the same you 
ba of itvas having been designed by Egbert L. Vielé. 
This is an error on your part, as the said Arcade Railway 
plan was designed by me, and was before the publie for more 
than a year before General Viclé was in any manner con- 
nected therewith. 

Last fall, before applying to theLegislature for a charter, 
the company secured the services of several prominent en- 
gineers, including General Vielé, William J. McAlpine, 
Colonel Julius W. Adam:, &c., and the first named wrote a 
re onthe subject, which miay'aecount for your mistake 
alluded to above. 

I mail extracts from Scientific American in proof of the 
faet stated above. 

By this communication I do not desire to detract in the 
least from the eminent’ position Gecupied by Genera! Vielé, 
which hé so justly merits, and ifis but due to him to say 
that hehasinever claimed in any way to be the designer of 
the “ Areade” plan. 

All of the above facts can be substantiated by application 
to either Hon. M. C. Smith, or H. C. Gardiner, Esq., the 

rojectors of the “Arcade” road, at 156, Broadway, New 


fork city: 
i Yours respectfully, 
Samust Baryes B. Nowtay, 
47, Wall-street, New York. Civil Engineer. 








‘Tue Oriets of Perrotrvm.—The origin of petroleum 
‘wasione of the subjects that eamie under the consideration of 


mn q by th este 3a eae bet, }the United States’ National Academy of Sciences, at their 
r ong bei 


recent meeting, which was held at Northampton, Massa- 
‘ mi read by Mr. 8. F. Peckham, in which 
he re; ‘petroletim as the normal product of the decom- 
position oft marine, Rniminky or vegetable organisms, but 
chiefl, andjthe various solid bitumens and 

108 Misnbsequent decomposition of the 
















‘nit n present in the Penn- 

De sie ther origin from plants 
iep to the later oils of California, 
to render the decomposition 
gtrefaction of animal flesh. 
stearic acid and the 
ht easily be changed into 
eresented. Proteine, when 
1 Bed in water, would give 

B-tie California oils. At one 
g penetrated several feet 
ated with the fluid. The 
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Theoretical formuly 
parate and oleaie 4 





ha if tos 
nid retained fan sever . 
filly Ist g ture by exposure. If it be 
objerted | a® petrolewmadermved from animals ought to 
contain phosphorus and sulphur, it may be clearly shown 
that the aqueous conditions of decomposition will remove 
both these elements as soluble compounds, and scarcely any 
traces of them be left behind. Petroleum was hence divided 
into two classes: the first contains parafline, and forms 
asphaltum by inspissation, or absorption of oxygen from the 
air; and the second contains no parafline, and forms asphal- 
tum by decomposition. The first are the liquids from Oil 
Creek, the second are well represented by the petroleums of 
Southern California. The latter are not held in natural 
reservoirs, as in Pennsylvania. The strata are tilted at eve 
angle, and the fissures are of limited extent, so that the oil is 

ly kept in place by capillary attraction. The wells bored 
there have varied from 50 ft. to 400 ft. in depth. 





ENGINEERING. [Sepr. 18, 1868. 

















AT GREENWICH. 


(For Description, see the opposite Page.) 
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MESSRS. 


JOHN 





WE give on the present and opposite e two views, pre- 
ared from photographs, of the fine nae shop at Messrs. 
ohn Penn and Son’s factory at Greenwich—a factory which 

we described fully on the occasion of its being visited by the 
Society of Engineers in September last year (vide page 258, 
vol. iv. of ENGINEERING)... It may be convenient, however, 
that we should repeat some portions of that description here. 
Messrs. Penn’s works at Greenwich originated in a wheel- 
wright’s shop, established about fifty-five years ago by the 
father of the present John Penn, who, we may remark ar 
is really the “Son” in the firm. This. wheelwright’s shop 
stood upon a piece of the ground occupied by the -present 
factory ; but no part of it now’ remains, the fast portion of 
the old works having been pulled down as, lately as five or 
six years ago to make room for new shops. e present 
cole at Greenwich stand upon seven acres of land, and 
when in full swing give employment to about 1000 men, 
They are capable of turning out engines to the extent of 
8000 nominal horse power annually. Besides their Green- 
wich factory, Messrs. Penn have boiler. works at Deptford 
Pier ; these occupying about two acres of ground, and givin 
employment to 600 hands, when‘in full work. ‘The sie 
produced at Messrs. Penn’s factory has a world-wide reputa- 
tion, and the excellent. design and. ‘perfect finish: of the 
engines turned out there have probably done quite as much 
to establish abroad the character of this country for the very 
highest class of engineering workmanship ‘as the tools and 
gauges of Whitworth. 

Our illustrations represent portions of the building which 
form the fitting, erecting, and heavy machine shops. i 
building has four bays, two of which are devoted to the heavy 
tools, whilst in the others the fitting up and erection of the 
engines is carried on. All the bays are provided with over- 
head traversing cranes, some of these cranes in one of the bays 
being worked by a quick running band, on the excellent 
system introduced by Mr. Ramsbottom, and now used’ at 
many large works. At Messrs. Penn’s, however, the band or 
cord, instead .of being made -of, cotton, and being run ‘at a 
speed of 5000 ft. per minute, as is the case at Crewe, is made 
of grained hide, and is run at the much lower’ speed ‘of 
1600 ft. per minute, the strain upon it being greater than 
upon that used by Mr. Ramsbottom. Both the longitudinal 
and lateral traversing motions, as well as the hoisting motions 
of the crane, are worked by the rope, and the details are very 
neatly arranged, the various motions being thrown into and 
out of gear by means of handropes, which are lettered to cor- 
respond with directing arrows painted on a board fixed to 
the underside of one of the crane gi 
the rope lettered A, the crane is 
of the arrow marked A, and so on. 

The machinery, as we have said, occupies two bays of the 
shop, and it is all driven by a pair of “ grasshopper ” engines, 
each of 12 horse power, nominal; these engines, which do 
their work — well, Sree similar to two other pairs 
employed in other departments of the works. The engines, 
which are situated in the shop itself and not ina separate 
engine house, are fitted with a simple adjustable cut-off, re- 
pm over by one of Porter’s governors. 

One of the most conspicuous of the heavy tools is a fine 
machine for shaping heavy crank-shafts and turning the 
crank journals, wai is seen in the foreground of our illustra- 
tions on the present page. i e was designed by 
Mr. B. Gridley, who has charge of all the machinery at 


ers. Thus, by pulling 
to move in the Vrection 


Messrs. Penn’s; and it was constructed at their own works. 
In some respects the machine resembles the lathe for boring 
railway tyres, constructed by Messrs. Greenwood and Batley, 
which we illustrated and described on page 79 of our fourth 
volume ; but instead of the work revolving 


and being acted 
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upon by stationary tools, the work remains stationary, and 
the tools themselves revolve.. The machine at Messrs. Penn’s 
consists of a massive bed—somewhat of a T form in plan—on 
which the heaviest crank-shafts can be secured either trans- 
versely or longitudinally.» This bed carries a large headstock 
in which an annular casting, revolves, being driven by suitable 
gearing. This casting, which is about 6ft.in diameter in- 
side, is furnished with a pair of . radial slides to which tool- 
holders are fitted, these slides being arranged so that the 
tools can be set either radially or _ to the axis of the 
reyolving casting. . The.exterior of the revolving casting has 
a V formed on it, one side of this y fitting against, a corre- 
spondingly shaped surfiee on the inner side of the headstock, 
and the other side bearing against a ring which can be ad- 
justed to take up any looseness caused by wear. The head- 


in the direction of its’ axis. the tool-holders have also a 
feed motion.on the radial slides of the revolving casting. 
The manner jin which a crank-shaft is finished by this ma- 
chine is as follows: The main body of the shaft is first turned 
in a lathe in ‘the ordinary way, this being done to facilitate 
the setting of the work on the machine we have been de- 
scribing. Iti this machine the throws of the crank are planed 
or shaped, and the dpenings of the cranks cut out, the crank 
journals or_ pins being also finished. For effecting the first 
of those operations, the shaft is placed on the bed of the 
machine transversely, so that one of the throws stands verti- 
cally opposite the headstock, the centre line of the shaft being 
at right angles to the centre line of the latter. This being 
done, the tools carried by the revolving ring or casting plane 
the surface of the throw by taking a series of circular cuts 
over it. 


stock has a self-acting ya open J motion along the bed-plate, - 
; an 


The cutting out of the cranks and the finishing of the 


crank pins is effected by placing the shaft through the hollow 
head-stock, and adjusting it so that its centre line is parallel 
with, and,on the same level as, the axis of the latter, and is 
distant from it ‘horizontally by the amount of the throw of 
the crank. At the same time, the headstock is brought so 
that it surrounds the crank to be cut, and the tools, carried 
by the casting revolving within the headstock, are thus 
enabled both to cut the opening in the crank, and, when this 
has been:done, to finish the crank pin. One crank having 
been finished in this way, the work is shifted until ,the other 
erank is brought within the headstock. It will thus be seen 
that the process of cutting out the cranks and finishing the 
crank pin is just the reverse of turning, the work remainin, 
stationary, and the tools travelling round it. When suc 
heavy masses as large marine engine crank shafts have to be 
dealt with, it is much more convenient to treat them in this 
way than to chuck them in a lathe; and, in fact, in the case 
of the largest shafts, it would be almost impossible to finish 
them by the ordinary process of turning. e consequence 
is, that these “ hollow lathes,” as they are sometimes called, 
are being gradually introduced in most large marine engine 
works, particularly on the Continent, where they are, pro- 
bably, more generally known than they are in this country. 
To return to Messrs. Penn’s, however. Close to the machine 
for finishing crank shafts is a large vertical planing machine, 
which, like the crank machine, was dadqual by Mr. Gridley, 
and constructed at Messrs. Penn’s own works. In this 
machine the tool-holder traverses on a vertical slide, which, 
in its turn, moves horizontally on the main bed; and the 
work to be planed is placed by the side of the machine, and 
adjusted as required. The extreme vertical traverse of the 


tool is 12 ft., and the horizontal traverse of the tool slide on 


the bed 15 ft., it being thus possible to bring the tool to bear 
upon any point within a rectangle of these dimensions. The 
details of the machine are very neatly and simply arranged. 


al 


, all \ene_y \ SSS 
} = =~ Lal 


ies 
\ 
oat oF 






The reversal of the motion of the tool-holder is effected by 
the use of plain and crossed belts, the belt gear being worked 
by tappets carried by the tool-holder, acting upon adjustable 
stops in the usual way : but instead of these stops being fixed 
to the bar on which they are placed, they merely bear against 
spiral springs attached” to the bar, and the tool-holder thus 
continues to, traverse for a short distance in each direction 
after tha tappets strike the stops; the bar by which the belts 
are ‘shifted, not moving until the spring against which the 
stop which is struck bears, is compressed to some extent. 
This arrangement gives'a very decisive movement to the belt 
gear, and at the same time does away with much of the jar 
which takes place at the end of each stroke of many planing 
machines. 


Amongst the other tools ‘contained in the same shop as 
those we have noticed,;. are some fine boring-machines for 
heavy work. One of: these was made by Whitworth, and 
pes. dhe was designed and constructed at Greenwich. In 
this latter machine, which is capable of boring cylinders of 
the largest size, the boring-bar is driven by a worm gearing 
into a , ain worm-wheel carried by the bar. In moulding 
this worm-wheel, the teeth were cut out of the loam by a re- 
volving worm-cutter, and the result is that the fit between 
the driving worm and wheel is practically perfect, and an 
extremely steady motion is given to the boring-bar. The 
same system has been adopted in making the worm-wheels 
used in the foundry and other cranes. The boring-machine 
made by Messrs. itworth and Co. has a large rectangular 
table, on which the work is placed, this table being furnished 
with . two boring-heads, the ee of which can be 
worked at right angles to each other. The heads can be 
shifted into various positions, and the arrangement is a very 
convenient one for heavy work. There is another smaller 
boring-machine constructed on the same ral plan. 
The remainder of the tools in the heavy machine-shop will 
not require special notice, as they are of a similar character 
to those to be found in all first-class engineering works. 








Tue Inon Trapr.—In Messrs. William Bird and Co.’s 
monthly circular just issued, it is stated that “the Welsh iron 
market is at the present moment unquestionably the strongest, 
and the higher prices given for autumn shipments of rails, 
together with the extensive prospective demand, and the 
successful placing of the numerous railway loans recently 
issued, do not permit us to expect a relapse. English and 
Scotch lines have passed a few good contracts, and, thou, h 
there is a lull in the, American demand, the inauiry for 
Russia and the Continent is-lively ; about 7000 tons of rails 
and accessories for Denmark have been secured. Light tram- 
way and street rails are also now increasing in use and 

ublic favour, and New Zealand is a buyer for over 2000 tons. 
ft is well known that foreign works are very full, and have 
secured railway orders extending far into 1869, which will 
weaken their competitive effect upon quotations here. This 

atly strengthens prices of British make. For steel rails 
the home demand continues small, but very large quantities 
are in treaty or talked of for the United States, Russia, 
France, and other parts of the Continent. The Paris and 
Lyons Railway requirements alone are given as upwards of 
40,000 tons! “In Austria the Government proposes to retire 
from manufacturing operations, and the = of extensive 
demand animates various bodies and individuals to treat for 
the purchase of various mines and works which are thus for 

i . The armour-plate and other heavy branches of the 

le are described as moderately busy, and orders for the 
] run of hant steel and Sheffield goods leave less 








room for complaint.” 
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The tests to which all W oolwieh gins are. subjected 
after manufacture, ‘previous to being” passed by ‘the’ 
inspector, are as follows 2.’ vio age Pens 

Breech Loaders :—\. Each gunis fired six times-with 
service projectiles, and as much powderas-the cham- 
ber will hold. aie . 

2. All guns are minutely examined both before and’ 
after proof, and gutta ‘iireha impressions of their bores 
are taken, showimg-the state of bore before and after 
firing. 

Muzzle Loallé#'=-1. Bach gun} is fired*two rounds 
with one service projectile, and ome and a quarter 
times the weiglit of the full battering cliarge. | 

2. The examinagion and mede of taking impressions 
is the same as in the breechloading gun. 

3. After the gun has been cleaned and examined, 
water pressure Of, from 100 to 120 Ib. per square inch, 
is forced into the bore, in order to ascertain whether 
the breech is secure. 

Since this volume was published, a progress has 
been made with converted ordnance thigh has placed 
the authors” remarks upon that question out of date. 
The experiments with Major Palliser’s steel lined cast 
gun were sufliciently satisfactory to justify the Govern- 
ment in giving large orders for the utilisation of such 
ordnance; und Mr. Parsons (we did not know before 
that he is an American) is now supérintending frials at 
Shoeburyness with a 68-pounder, smooth bore, con- 
verted after his method intoa 150-pounder rifle, which, 
if they are conducted satisfactorily toa conclusion will 
prove that by his system, the mass of cast-iron guns 
now lying idle, can be converted into sufficiently durable 
and reliable ordnance. 

Speaking of our..heavy guns, Messrs. Norton 
and Valentine say, “The Frazer guns possess a 
greater strength and endurance than those built 
on the Armstrong pattern, tliough none of them have 
lived long pamoy 4 as yet to place the. endurance of 
wrought-iron guns. beyond a doubt. After a time 
these coil guns disappear one by one from the ex- 
perimental grounds at! Shoeburyness, and find their 
way to the ordnance hospital’ at Woolwith. They 
seem as it were to have some chronic disorder, re- 
quiring constant care and skilful treatment. In the 
larger calibres especially, a gun that has fired 500 
rounds is quite a prodigy of endurance. ‘There is, 
however, a tradition of one 9 in. gun having fited 
1000 rounds. After 500 rounds the soft iron tube 
was found to be so much scored and worn by the 
gas that it was. sent: back to Woolwich, where 
the vent was plugged up, the gun reversed, and a new 
vent bored in the opposite side, when itis, said to have 
fired 500 rounds more.” It would appear from this 
that British ordnance is in a bad way... This is further 
substantiated by the deductions drawn from some ex- 
perimental firing with the 7, 8,and 9 in.‘guns in Sep- 
tember, 1866, where twelve rounds, fired at 200 yards 
range, showed a deviation when protracted to 800 yards 
varying from 4ft. to 18 ft. 4in, “‘ When,” says the 
report, *‘ to the. above record ‘of indifferent firing we 
add the fact that these naval guns are to’ be mounted 
on such unsteady platforms as the English ironelads, 
which are notoriously crank ships; thatthey are destined 
to fire at movable objects ; that-the ricochet of rifled 
guns.geuerally.goes for nothing, their chances of. hit- 
ting an enemy’s shi sin a naval action are’ very 're- 
mote. That they can in no case be certain of hitting 
the spot aimed. at under the most’ favourable cireum- 
staners, has been clea:ly proved.- Tierefore, instead 
of using the superior speed claimed. for British. iron- 
Claus, so as to choose their position or distatice: in 
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action, these ships will be»cumpelled to come to close 


quarters or retire altogether. The former alternative 
against vessels of the monitor type, armed with big 
smooth bores, would, to partially protected ships of the 
Warrior or class-be certain i 
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t to rifled guns alone for their 
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Governments t 


cxpresion“dPneh dog nAGH “opinion. ‘by ‘gentlemen 
avowedly so professionally’ incompetent asraige for 
thendhies iat they fal "back upon the authority of 


the London Po ; re , is to be greatly’ regretted, | Te 
and imininil bo alos of the report, a 


conveys to thie. 


latest particulars 
The substitution 


Soba Government ey aud 
British ordnance ee. SH 

ooth spherical shot is earnestly 
English, and French Govern- 


ted rifled projectiles, and the 


of 8 


as an illustration ‘of the: su 
the former; but the sides of the Alabama offered little 
resistaiée to the, weight of iron hurled 
from.the large calibre Dahlgrens, and a ache 
armament ‘of rifled guns could not compete prith the 
heavierinetal of her adversary: Jt is trae‘that at'sea 
a great advantage is by the round shot in its 
power of ricochettipgy but:as the real destructive work. 
stored up ina 15am. ry yale oad not amatter for 
conjecture, but oné % act, we know that 400 lb. of 
iron thrown from a rifled\gun will rack and penetrate, 
when that {gor . the smooth bore rebounds from 
the, armour.; surface, uninjured, but undestructive. 
But besides the-‘temmently practical” lesson taught 
by the fight off the Channel Islands, the authors 
urge another Treason why we should abandon our Tt 
tem of naval ordnance. “The true sailor, as if by 
instinct, takes. to smooth bores and round shot.” So 
the true sailor, by instinct, would prefer to fight in 
wooden ships, and trust to canvas, notto steam. We 
think a higher principle than “instinct ” must decide 
the preference, and. it is necessity, not, sentiment, that 
arms, our, ships; 

Passing over-the chapter devoted to the considera- 
tion of army “aecoutrements, ‘sanitary ‘arrangements, 
and varidus ‘Yhatters’ connetted with the ‘details of a 
military daily life in barracks and in the field, we 
arrive at, the Jast,and most.important division, of. the 
book ; that-on fortifications and defences for ships and 
batteries. And here we may take the opportunity of 
remarking that this portion betes evidence of more re- 
search, ability, knowledge, and care in its pagesthan any 
of the other chapters. We eannot, help haying.ashrewd 
suspicion that the authors called. in :to their aid: the 
pen of one more conversant on the*subject than them- 
selves ; but whether this be so or not, its merits would 
atone for blemishes far greater than those we have re- 
corded (and we have spared none)., But. itis to,.be 
remembered that there.is perhaps no: practice of :the 
present so progressive as that of armoured defences ; 
the experiences of to-day are Stréngthened or de- 
molished by those of to-morrow; cherished theories 
are rudely shattered with the demoralised target by a 
rifled shot, and with the constant trials at. Shoebury- 
ness results can be but '!comparative; “for every ‘year 
and month sends forth some new one.” 

The story of the progress of armour defences from 
the first proposal of John Stevens, of Hoboken, in 1812, 
to the latest development as illustrated by the Plymouth 
Fort Defencés recently tried—and found wanting— 
is full of interest. 

Mr’ Stevens’s suggestions were confined to paper, 
and consisted of a poms for the construction of an 
ironclad steam..propelled ship, withyinclined sides, 
and means to rotate the vessel for:the more convenient 
training of ‘the ‘gun:’ In 1821 ‘Colonel Paixham 
agitated ‘the “‘subject- in the States, and recom- 
mended the adoption of plans somewhat similar to 
those of: Stevens’s, 

Six years,afterwards the question of irort defences 
took-a practical form, and experiments were made at. 
Woolwich @ithdight guns atid’ short ranges ‘against a 
shielded granite wall. The target was 5 ft. high and 
7 ft. thiek, eovered with two tiers of rolled. bars, laid 
at right angles to one another, the lower tier being 
I}-in. square, placed horizontaliy, the upper ‘tier 
vertically, 14 in. square, each layer being ‘firntly 
secured to ‘the granite Wall. The effect of twerity 
rounvs of 24.1h, spherical shot, fired at a distance ol 
634 yards, was:.to detach: nineteen of the front -and 
five. of the: inner: bars; four: of which were ‘broken 
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into pieces, and the stone behind was pulverised by 
the forée of the concussion. “The result of the ex- 
periment was considered so unsatisfactory that all idea 
ing i eans:of-defence was at the time 
about the year 1850.”* 

§. Stevens had been urgi 
es. for protecting the 
rt written in August, 1841, 
set at an angle 
#ie@ half or two-thirds the 


od-fixteen times the powers 
pn would prove as great 

. Between 1853 and 

re. conducted by General 
army, upon various struc- 

, ts were con- 
1 foteéted with wrought iron, 
}modes, aid bailt up of thin boiler 

togetliet'; these compound plates 
offered but littlé'’esistance, andthe cast-iron blocks, 
with which some*of them Bere gpecked, were always 
rus! ed. In 1864 a target of wrought- 
4} ins tt pte: of pine, was tried 
th $2 and 3 ib. round shot, which 
tom 360. t0 1250 yards destroyed 
‘in thirty rounds. 
elad flo teries ever brought 
gunboats, covered with 
iden hull by 1} in. bolts. 
) OF Kinburn, in 1855. 
The at is brought. upon them were 
only of a light calibre, the heaviest being 32-pounders, 
which, p | no farther’effect upon the plates than 
to indent them slightly, although they were struck 67 
times in the course of the engagement. 

** After the close’ of therOrimean war, the question 
of iron defence was actively pursued in Kngland, 
France, and America, and in 1856 Sit John Burgoyne 
culieeted what ugha had, hee ose ah wl poe of 

plying iron.to the:parapets.of batteries, both floatin 
and vt and pth Government to poe 
the important question of giving better cover to guns, 
and by the use of iroito rediice the’external openings 
of embrasures. “Several high authorities were con- 
sulted, and some good opinions, given, From what 
had then been done, it appeared that 44 in. of wrought 
iron on ay ship’s side-was pénetrated to a depth of 
22 in. by a 681b. ‘sliot af 400 yards; that they gave 
considerable protection against thé same gun at 600 
yards, and but litéle at 400 yards; that they gave con- 
siderable protection against 32-pounders solid and 
56 lb. hollow ‘shot at’ 400 yards ; a °82-pounder ‘shot 
penetrated a 1} in. ot 1? in, and the hollow shot only 
Lin.; but three or four shot striking close together 
broke. up. the plates. From some experiments in 
France, iron plates.3.94.in, in thickness were found to 
resist abdut fourteen shot over ‘an: area 10} square 
feet from a French 30-pounder (English 32.4 pounder), 
at 900 yards, and 54mm, plates gave a resistance of 
eighteen shots per > uare feet.” 

But.coincident, with the.improvement in the design 
aud construction of defences was the development of 
ordnance manufacture, which from ‘the time when the 
first "Armstrong ‘gun—a 3-pounder rifle, with steel 
inner, tubes, strengthened with iron rings—was de- 
livered in 1855,~.has. continued to, advance until the 
present time, .and:is still progressing... And, therefore, 
after 1858, when the new system -of ordnance was 
fairly established, “the” science ‘of “attack and defence 
became altered, ahd plates which well withstood the 
old .round shot were easily riddled: by the pointed 


rifled projectiles.: 

In Pséo: experiments were made ‘with a shield pro- 
_— and made by “Mr. Hartly, of the Shrabbery 

orks, Wolverliampton. . Tt was 12 ft, long and 
5 -ft,4;in,, high, with an embrasure .23 in. by 39 in., 
made of rolled bars, 10 in. wide ‘and.4 ‘in. thick ; these 
were rolled with tongues and grooves, and put to- 
ether flatways, forming’ @ targa 10 in. in thickness. 
he plates were’ secured by vertical bolts clamping 
them ,together atthe back, and the structure was 
secured. to masonry at the rear,..The advantages 
claimed for: this -structure:were, the. rapidity with 
which it could be manufactured, the'facility of trans- 
portation, and the cheapness with which thick plates 
could be obtained. ‘This target showed sufficiently 
good results when. tried, with guns of light calibres, 
to justify extensive. trials, but,.as might have been ex- 
pected, ‘under ‘heavy fires fromi rifled ordnance the 
plates were. broken in detail actoss the tongues, 
offering bat, little ,»more comparative resistance than 
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General Ford’s target of 1827. The report of the special 


committee organs in 1859 showed “‘that such an 
effect was produced upon the target as to show that it 


was incapable of resisting the heavier nature of ord- 
nance or shot above 100 Ib. in weight.” The extensive 
iron forts at Croustadt are, to some extent, made upon 
this plan. The authors of this volume state “that, 
influenced perhaps by the conclusions arrived at during 
the earlier stages of the English experiments, namely, 
that the resistance of certain plates would be to each 
other as the squares of their respective thicknesses, 
the Russians have hitherto used plates and bars of 
great weight and thickness. One system, known as 
the “ Thornycroft bars,” has been used to some extent 
at Cronstadt. It consists of bars of iron, 15 in. wide 
and 10 in. thick, which have been rolled with a groove 
and a tongue, and built up so-as to form a wall of iron 
15 in. thick, with dovetail fastenings in the rear. 

So long as structures of this description were sub- 
jected to comparatively light tests, which was the case 
when the Russians adopted them, they were con- 
sidered to be sufficiently strong and economical. But 
when they were attacked by projectiles possessing 
energy or work equal to 2000 or 3000 foot tons, they 
‘gave way at the tongues, and the bar or bars struck 
invariably opened at the back, thus destroying the 
cohesion of the structure.” 

The trials with a shield, designed by Mr. W. Fair- 
bairn, one of the members of the special committee in 
1861, were interesting in their results, as they led 
to the most important deduction which had then been 
made—that of the necessity of adopting wood back- 
ing in the construction of targets, and not depending 
upon the rigidity and resistance of the iron Se for 
defence. The target was of 5-in. iron plates fastened 
to an inner skin, and a second one was built of 44-in. 
plate. The following year experiments were repeated 
with a similar shield, a with elastic washers to 
the bolts, and packed with yielding material between 
the plates. The superior powers~of resistance in this 
target were Logan made manifest, and in reporting 
upon the trials the committee observe, “ that_however 
much the armour rer may be supported by direct 
contact with a rigid backing of iron, and however de- 
sirable it may be to exclude wood, or other perishable 
materials from them, yet the concussion is so injurious 
to the fastenings ofa rigid structure that in the pre- 
sent state of our knowledge i would be unwise to re- 
commend the abandonment of the backing.” 


Almost simultaneously (in 1862) experiments were 
being conducted by Mr. Stevens, of Hoboken, with 
laminated armour, and at Sheeburyness with a target on 
the same principle designed by Mr. John Hawkshaw. 
The former was built. of plates» varying from § in. to 
2 in., making a total thickness of 63 in. It was 4 ft. 
wide and 8 ft. long, and it .was placed at an angle of 
274 deg., being backed with 14 in. oftimber: It was 
further strengthened with rolled iron beams, 6 in. deep 
4 in, wide, and placed 4 ft. apart. The wood backing 
was also covered at the back with a }in, plate; the 
total thickness was thus brought up to 21 in. 
Several rounds with a 124 pounder were fired at this 
target, and others froma 6.4-in. rifled Parrot gun at a 
range of 220 yards, without ing the structure 
greatly, the most important. injury being to indent tlie 
plates for 1} in., making a- depression of about 13 in. 
in diameter. It is to be noticed that the backing of 
this target approached ‘somewhat to that’ of the 
Chalmer shield, which has subsequently been proved 
with so great success. 

Mr. Hawkshaw’s shield on the contrary was pene- 
trated with ease. It was 10 in. thick, built up of 
thirteen § in. plates, and faced with a 2 in. plate, held 
together with screws and rivets, placed 8 in. apart, 
over its surface. A 40 pounder at a 100 yards range, 
deeply indented this shield, and-at doublé the distance 
it was pierced by the 68 and 100 pounders. 

The elastic resistance offered by the timber backing 


in Mr. Stevens’s target, doubtless’ enabled it to resist, | 


with comparative impunity, the assault of a weight of 
metal, which practically at.the same range demoralised 
the shield of Mr. wkshaw, although » sufficient 
allowance must be made for the riority Of the 
powder and the higher charges of the English guns. 
The French Government in launching, La Gloire, set 
an example to England in the construction of ironclad 
vessels. She, first of her class, was but a wooden- 
built frigate sheathed with 43 in. plates, secured to.hér 
sides with wood screws, which penetrated into the 
middle timber of the thrée which form her /sides ; 
and the type still remains the same to the piesent 
day, excepting of course with regard to the, thickness 
of plates, and the details of fastenings. The. launch- 


but she was an iron vessel, plated with 44 in. armour, 
and backed with 18in, of timber; in the Minotaur, 
Agincourt, and Northumberland a similar target was 
adopted, but the plates were increased in thickness to 
5}in., and the backing reduced to 9in. . During ‘the 
numerous experiments against the Warrior’s shield in 
1862, it was ee penetrated by shot of moderate 

ize, and the Minotaur target was pierced with pro- 
jectiles from guns of lighter calibre, spherical 150 lb. 
shot, going through it at a range of 200 yards. 

In the satne year were tried Mr. Scott Russell’s 
target 83 in. thick, built up of one tier of 4§ plates, 
three 1im. and two #in. skin plates, broken and 
penetrated by a 150-pounder smooth bore ; in America 
a 6in. laminated target, backed by 6 in, of oak, 
unable to resist a 100-pounder Parrot shot, sent from 
arange of 140 yards, with 14 lb. of powder; and 
Captain Inglis’s shield, designed on the “ plank upon 
plank” system, of iron bars crossing yi other at 
right angles, and making together a thickness of about 
13 in.; this target offered a greater resistance than 
any other so tried, and was not penetrated at a range 
of 200 yards, by the 300-pounder rifled shot, although 
the planks were started, and the fastening bolts driven 
out of place. 

Nor was misguided ‘ingenuity lacking in devising 
strange combinations and materials for defence. Mill- 
boards, compressed hog’s hairs, closely packed sugar- 
canes, and wire ropes woven and enclosed between 
iron plates, were amongst the most prominent devices 
tried without success. Laminated targets, with 
thicknesses of india-rubber interposed between the 
layers, and solid plates, backed by the same elastic 
material, were largely experimented on. Armour 
enclosed between two thicknesses. of timber, and tim- 
ber sandwiched between two thicknesses of plate, 
were also tried here and in America. 

In April, 1863, the first Chalmers target was tested at 
Shoeburyness. It was composed of two plates 33 in. 
and 1} in. thick, separated by alternate layers of tim- 
ber and iron 10?in., the mner, and lighter plate 
being backed with 32 in. of timber, covered with a 
fin. skin. Through bolts, with elastic washers, held 
the structure together. Twenty-nine rounds were 
fired at this target, of which the heaviest were the 
last three being from a 300 lb. smooth bore gun. 
Neither of these penetrated, and the target resisted 
successfully the assault upon it. 

In 1864, a series of trials were commenced at 
Shoeburynéss of a more elaborate and exhaustive 
nature than had hitherto been attempted. A granite 
casemate ‘was constructed with a'thickness of 12 ft., 
lined with 2 ft. of brickwork, bringing up ‘the whole 
strength of the casemate to 14 ft. It included two 
embrasures, one of which was shielded witli a- target 
made open Mr. Chalmers’s principle modified, with an 
outer plate. of 4 in,, and a backing of thin iron plates 
bearing against a 2 ip. inner plate, again cushioned 
upon 64 in. of teak. The second shield was a solid 
rolled plate 13} in. in thickness, with a porthole 3 ft. 
wide by 2 ft. 4in. high. Against this casemate the 
following battery was brought. 


7-inch shunt gun. 
8 is L. gun. 


” ”? » 


10 4 =» 


115 Ib, steel shot. 
150 ” ” 
220 ” ” 
280 ” 

After seven rounds the solid plate was destroyed, 
and after forty the granite casemate itself was entirely 
broken up; the Chalmers target, however, maintained 
its character, and was not penetrated during the. trial. 

The destruction of the 15 in. rolled and hammered 
plates’ at the late experiments at Shoeburyness has 
only confirmed what previous experience has shown, 
that an unbacked plate alone cannot be made to resist 
the force of shot. A single 360 1b. spherical missile 
with a 70 lb. charge, split up an 11 in, plate, one of a 
number made, for Russian defences. Seven rounds 
destroyed the 134 in. solid shield, and, as we all saw the 
other day, the 15 in. Rodman was able to break through 
the thickest plates ever yet made. 

At.those same trials, too, was made, manifest. the 
uselessness of mere weight und strength of iron alone 
for resistance, aud the superior power of defenve, the 
Millwall shield possessed over the ponderous “ plank 
upon plank” Plymouth Fort, proved inéontestably that 
in the compound backing lies-the greatest strength. 

The failure of the Gibraltar shield affords a further 
proof of the fallacy of the rigid system. -This-target 
consisted of two plates of iron 5}in. and 5 inethick, 
and an inner skin of 1} in., making up an entire 
strength of 12 in.. Two shots, fired from the 9 in. 


” ” 


rifle, sufficed to break a number of the bolt fastenings, 
and strip off the nuts at the rear; and after several 





ing of the Warrior followed that of the French ship, 


/ 


rounds at an equivalent range of 400 yards, a 9-in. 





Palliser shell piereed through and demoralised the 


target. 

The Millwall shield fired at with so much success at 
Shoeburyness, although avowedly constructed on the 
rigid theory, was in reality an approximation of the 
Chalmer’s principle, for the hollow stringers at the 
back were sufficiently yielding to receive and distribute 
the shock of the striking shot over the surface of the 
rear plates, upon which they abutted, and so upon 
the whole of the iron and timber backing. So then, in 
the construction of the most efficient target, to with- 
stand the assault of the heavy shot which we are now 
able to project ; experience points out that it is useless 
to oppose an ape | stubborn resistance; the 
strongest and most rigid armour will fail beneath our 
600 lb. projectile, and in a less degree under the fire 
from the 15 in. Rodman. _Mr. Chalmers demonstrated 
that the most invulnerable shield is that which while 
presenting on its surface a sufficient strength to resist 
punching, yields beneath the blow, and distributes the 
shock over the largest possible area; and this com- 
patative flexibility helps, besides, to maintain the 
fastenings in their integrity. We believe that further 
trials of Mr. Chalmerts’s system will shortly be made at 
Shoeburyness, and we. shall expect to see better com- 
parative results from these experiments, than any 
which have yet been arrived at. 

Comparing, then, the advances that have been made 
in. the practice of ordnance and armour since the 

lated gunboats went into action at Kinburn, in England, 
im America, and in France, we have reason to feel that 
at least we are not behind either country in our arma- 
ments, or in the nature of them, and, paraphrasing the 
last words of Messrs. Valentine and Norton’s report, 
we may fairly say, that the past, “while bearing testi- 
mony to,the soundness of policy hitherto adopted in 
regard to such matters (national defences) in England, 
clearly indicates the course to be pursued in the 
future.” 

We have given much space to the notice of this 
work, and in reviewing it, have stepped beyond the 
bounds of ordinary criticism, for while quoting many 
of the facts contained within it, we have used the volume 
rather as an excuse for dwelling upon matters not 
contained in its pages; but we cannot dismiss it 
without asking why.a similar report has not been 

ublished in England, “‘ by authority,” and why we are 
indebted to the United States for information which 
we ought to have been the first to acquire and to make 
known? 

Tue Prusstan Navy.—We learn that a steam corvette of 
the Prussian navy has been taking part in the evolutions of 
the Russian ironclad squadron commanded by Admiral Bou- 
takoff. As the corvette had on board the director of the 
Prussian navy and five captains of the Federal fleet, this 
visit assumes the importance of a delicate attention paid by 
Berlin to St. Petersburg. The Confederation will soon pos- 
sess as large a naval force as its neighbour, for we find by the 
last official reports published at Berlin that it now consists of 
55 ships and 36 gunboats, the former carrying 495 guns, and 
the latter 68. Among the steamers are three frigates—the 
King William, the Frederick Charles, and the Crown Prince, 
with 55 guns, and one ironclad corvette (the Hansa), with 
eight guns. Besides these there are two ironclad boats (the 
Arminius and the Prince Adalbert), with seven guns; five 
tugreted curvettes, with 140 guns 3 five. smooth-decked cor- 
vettes, with 68 guns; two avisos, with six guns; eight gun- 
boats of the first class, with 24 guns; fourteen of the second 
class, with 28 guns; and the royal yacht Grille, with four 
boats attached. The sailing ships are three frigates (the 
Gefion, the Thetis, and the Niobe), with 112 guns; three 
brigs, with 38 guns; the Barbarossa, with nine guns; and 
three harbour vessels. There ure also thirty-two sloops, to 
each of which are attached from two to four boats armed 
with guns.—Army and Navy Gazette. 

New Overtanp Rovrs ro Inpia.—The annoucement of 
the opening of the new line of railway between Suez and 
Alexandria, vid Zagazig, on September 8, will be received 
with general satisfaction by all connected with India, since 
not only will passengers henceforth perform the journey 
between Alexandria and Suez in ten hours, including 
stoppages, but, owing to the more favourable position of 
the jine, the difficulty of sointang in efficient working 
order will be materially lessened. The length of the line 
from Zagazig to Suez is about eighty-five miles, and as the 
Cairo and Suez line is to be abandoned, the whole of the 
working stock will be available for the new line, to which 
the railsand iron sleepers will likewise be transferred. Com- 
Poo with the Cairo route the difference in speed by the 

Zz 


ig route will be considerable, owing to the heavy 
gradients on the old line being avoided. while even those 
passengers who desire to visit Cairo will lose but little time, 
since it will only involve a run of twenty-eight miles from 
the Benha junction and back, which will be compensated tor 


by the greater speed on the main line. 

Unron or Lakes Huron anv Ontario.—lt is stated that 
the project’ of uniting Lake Huron and Lake Ontario bids 
fair to be a reality. Able engineers have decided that the 
work is feasible, and that it will not cost more than 
$40,000,000. It is proposed to raise $20,000,000 of this in 
the United States and $20,000,000 in England. The loans 
to be secured by a grant of 10,000,000 acres of land by the 
Canadian Gover t.—Cleveland (Ohio) Leader. 
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THE PORT OF LONDON: 


PORT OF LONDON.—No. IV. 
SURREY COMMERCIAL DOCKS. 

Very little is known of the early history of the 
Greenland Dock—the centre round which the present 
docks have from time to time been constructed—but 
there seems to be no doubt that for some centuries 
there was on its site a creek or inlet, very similar to 
the St. Saviour’s Docks in Southwark, Puddle Dock, 
and many others still to be found on the banks of the 
‘Thames. 

The Anglo-Saxon Chronicle relates that in 1016, 
when Canute made his second attack on the city, “he 
came in his ships to Greenwich on Rogation days, and 
within a little space went to London,” but owing to 
the bridge having been strongly fortified by the citizens, 


he found himself unable to force a passage to the | 
Reach.” After laying down this course, Maitland, to 


upper parts of the river, and was compelled to with- 
draw his forces, and then, in order to avoid the dis- 
puted point, he had recourse to the stratagem “ of 
digging a great trench through the marshes on the 
southern side of the river and ing his _ 
through it, and by these means came to the west side 
of the bridge, and having done this, he ditched the 
City around, so that no one could come in or go out.” 
Antiquarians agree on the question of a canal cut by 
the Danes, but, as a matter of course, disagree about 
the exact direction ; almost every historian of London 
has advanced some favourite theory of his own with 
regard to it; one places the entrance at the St. 
Saviour’s Dock, with the outlet at a point a little 
west of Blackfriars-bridge ; another suggests a point 








at Deptford for a commencement, with a straight 
course to a termination at Vauxhall; whilst Maitland 
says that after a diligent search he discovered the 
vestigia and length of this artificial water course ; its 
outflux from the river Thames was where the great wet 
dock below Rotherhithe is situate, “whence running 
west through Rotherhithe fields, it continues its course 
by a gentle winding to the Drain Windmill, and then 
passes round to St. Thomas a Waterings ; by an easy 
turning it crosses the Deptford-road a little to the 
south-east of the Lock Hospital ; at the lower 
end of heap a Map it intersects the road a 
little south of the turnpike, whence continuing 
its course by the Black Prince in Lambeth, on 
the north of Kennington it runs in a south-westerly 
direction through the Spring Gardens at Vauxhall to 
its influx into the Thames at the lower end of Chelsea 


strengthen his theory of the entrance, produces the 
evidence of one Webster, a carpenter, who had been 
employed at the works in connexion with the dock at 
Rotherhithe. He said, ‘‘ That there was dug out of 
the bank of the river a great quantity of willow and 
other small wood laid close together endways, point- 
ing northward, with rows of stakes driven in to fasten 
them.” This the antiquary concluded was the south 
bank of the mouth of the canal, and he adds that such 
fences were much used even at that time in Denmark. 
Be this as it may, proof is not wanted that a dock was 
to be found on this spot as early as the commen-e- 
ment of the seventeenth century, and at that date it 
belonged to.a Sir Giles Howland—a large landed pro- 





THE OLD GREENLAND DOCK. 


prietor, who had settled in Streatham, by the purchase 
of the manor of Tooting-Bee in 1599. 

The dock, with the other possessions of the 
family, passed in 1695 into the hands of the Russells 
by the marriage of Elizabeth, the heiress of John 
Howland, with Wriothesly, son of the celebrated 
Lord William Russell who fell upon the scaffold, and 
grandson of William first Duke of Bedford. 

Twelve months subsequent to this marriage, a peti- 
tion was presented to Parliament by William Duke of 
Bedford and others on behalf of the Marquis of Tavi- 
stock and his wife, both being minors, setting forth 
that a dry dock had been made at the expense of 
2500/., and praying for permission to raise a further 
sum of 12,000/. for the construction of a wet one, as 
such a dock would be a work of great public utility, 
as well as of private advantage. This Act was passed 
and received the royal assent 10th April, 1696. By 
it landed property in the parish of Rotherhithe, 
hitherto in, the possession of the Howland family, was 
vested in Wiiliam Hambly and others, in trust, for 
the purpose of raising the sum required. 

The works were commenced in the course of the 
same year, and were completed, and the dock opened in 
1700, under the title of the Howland Great Wet Dock. 
From a drawing (a copy of which we give above) 
and a description in the possession of the present 
company, it appears that the quays, walls, and entrances 
were constructed of wood, that the length of the dock 
from east to west was 1070 ft., and the breadth from 
north to south at the east end was 500ft.; the river 
entrance was 150 ft. longx 44 ft. wide, and it had a 
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depth of 17 ft. of water over the cill at ordinary high 
water spring tides, and the gates with which it was 
fitted were 21 ft. high. At the west end of the dock 
was built a dwelling house, and if any faith may be put 
in the drawing, it had all the characteristics of the 
style of architecture in vogue during the reign of the 
last Stuart. Facing the river were shipyards with grav- 
ing docks and slips. The dock north of the entrance was 
247 ft. Jong, 44 ft. wide, and had a depth of 16} ft. of 
water over the cill; the one on the south side was 
140 ft. 44 ft. ; both yards were provided with mould- 
ing lofts, warehouses, saw-pits, &c., for the purposes 
of ship-building, repairing, &e.. A rope walk, 300 ft. 
long, was situated on the south side of the dock, and 
parallel rows of trees were planted on each side to break 
the force of the wind, and form an effectual shelter 
for the shipping, and so well did they atswer this 
purpose, that during the great storm of November, 
1703, scarcely a vessel lying in the dock was injured, 
whilst the shipping on the .Thames suffered most 
severely. The name of the engineer that constructed 
these works has not been handed down, but the general 
arrangement, the detail, as much as can be seen, and 
the rows of trees, suggest to the mind that it was 
either one of the many Dutchmen that were to be 
found in England at that date, or at least some one 
who had acquired his art among the canals of the low 
countries. It is not clear who worked the dock during 
the first quarter of the eighteenth century; but about 
1725, the South Sea Company having undertaken to 
revive the Greenland fishery, took it on lease from the 
Duke of Bedford, at a rental of 550/. per annum; it 
then received the name of the Greenland Dock, and 
was laid out expressly for the whale trade, and houses, 
boilers, and boiling tanks were erected for boiling the 
blubber and extracting the oil. 

Owing to ruinous losses, this company was obliged 
to throw up the lease, and it was then sold in 1763 to 
the Messrs. Wells, for the sum of twenty thousand 
pounds, 

But at this time, although the dock was so well 
fitted both in situation and arrangements for all the 
requirements of the trade that was carried on in it, 
yet the Custom authorities would not allow any vessel 
to be unloaded or loaded except in the river. Ships 
had first to discharge their cargoes into lighters, and 
then the lighters had again to be unloaded at the 
quays. Consequently the only use that the dock 
could be turned to, was to make it a lay-by for un- 
loaded craft. It was not until 1789 that this restric- 
tion was withdrawn, when im an order issued by the 
Custom House for the regulation of the sufferance 
wharves, the Greenland Dock was appointed as a 
special legal landing-place for the Greenland and 
South Sea produce, This regulation, however, 
appears to have been so little known, or, if known, so 
little acted upon, that ten years after its promulga- 
tion a witness before the Port of London Improve- 
ment Committee stated that the cause that prevented 
the South Sea fishermen generally from coming into 
the dock to unlead was that, before permission was 
granted to dock a vessel, the captain had to make 
oath to the Board of Customs that his ship was in a 
leaky condition, and was in danger of being lost if 
left in the river. By the advice of this committee 
the dock was thrown open to all trades that, did not 
come under the monopolies granted to the West India 
and other docks. 

Dodds, an engineer, bold beyond his age, but as un- 
fortunate as he was bold, who appears always to have 
been scheming some new enterprise for a more practi- 
cal man to perfect and carry out, proposed in 1800 to 
make this dock the river basin to a projected canal to 
Vauxhall; and near the same spot, about 1807, 
Trevethick commenced a tunnel under the Thames, 
and had driven an adit nearly to the opposite shore 
when the sand stopped further progress, and the land 
at the outlet having been shortly after absorped into 
the new dock works, the attempt had to be abandoned. 

The decline of the whale trade, and the increase in 
the timber, suggested to the proprietors the necessity 
of changing the business, and in 1807, under the name 
of the Baltic Dock, the premises were opened for the 
reception of timber, deal, and corn. Under the new 
name, however, the dock had. but a brief existence ; 
various extensions for the accommodation of the in- 
creasing trade were considered necessary, and, in order 
to obiain the space required, the building yards and 
premises of Mr. Ritchie were added to the existing 
works at a cost of 30,000/., and the name was again 
changed, from the Baltic to the Commercial Dock. 

In 1808, in consequence of a promise made by the 
Government that a monopoly for bonding and ware- 


housing timber should be granted to the proprietors if 





tle arrangements of their premises were found ade- 
quate for the requirements of the trade, the dock was 
closed for improvements, alterations, and additions ; 
in the following year it was again opened, with the 
addition of two small docks, one at the west end, now 
filled in and the space converted into a bonding yard, 
and a second, now called the Norway Dock. 

Since 1695, the works constructed had not been of 
such a nature as to require a special act; but in 1810 
the proprietors, desirous of obtaining powers for cou- 
structing new works, for raising -capital, &c., ay 
to Parliament and obtained the first Act of the Com- 
mercial Dock Company; two. other Acts were after- 
wards passed in the years 1811 and 1817 respectively, 
giving fresh powers, and consolidating the company 
formed under the first. 

Various additions have been made from time to 
time during the last sixty years; the principal of these 
are, the Norway and Lady Docks, and Warehouse A 
aud bonding yards opened in 1811; the Acorn Pond 


in 1812; the’ Lavender Pond in 1815 ; the Warehouse | f, 


B in 1821; the Warehouse C and Lock Bonding 
Yard in 1826; the Warehouse Din 1842; and the 
lands round the Lavender Pond in 1843. 

While the Commercial Docks Company was extend- 
ing its works northward, the East Country Company 
and the Grand Surrey Canal Company completely 
prevented any extension towards the south and west. 

The first-mentioned company sprung into existence 
twelve months before the Commercial Dock Company 
obtained its first Act; it was formed to supply the 
wants of, and give increased accommodation to, the 
east country trade ; for these purposes a small dock 
was constructed directly south of the Greenland Dock, 
and in this a business was carried on up to 1851, 
when the Commercial Dock Company, finding it neces- 
sary, for the further development of its business, that 
some provision should be made to accommodate the 
increased size of the shipping, obtained fresh parlia- 
mentary powers and purchased the property of their 
neighbours for the sum of forty thousand pounds. 
Upon this was constructed the new South Dock and 
River Entrance Lock, with the warehouses attached ; 
at the same time the Globe Pond was added at the 
northern end, and soon afterwards the river entrance 
for small craft into the Lavender Pond. 

The western tival, the Grand Surrey Canal, originally 
intended, like Canute’s trench, to open away into the 
Thames at Vauxhall, had like its competitor gradually 
expanded in size and importance, oatifin 1860, when it 
merged into the Grand Surrey Canal and Docks, cover- 
ing an area greater than the Commercial Docks, and pro- 
vided with timber ponds, bonding yards, sheds, and 
mills, suitable for all the requirements of the timber, 
corn, and rice trades, and fitted with entrance locks 
capable of admitting any vessel usually employed in 
carrying these imports. 

The success attendant upon the amalgamation of the 
East and West India Docks interests, was not lost sight 
of by the other dock companies of the port, for, in 
1864, the London, St. Katherine’s, and the Victoria 
on the north side of the Thames, and those above de- 
scribed on the south side, hoping to improve a property, 
the value of which had for some years been gradually 
deteriorating, respectively joined, the former under 
the title of the London and St. Katherine’s, the 
latter under that of the Surrey Commercial. 

Whether these amalgamation schemes will realise 
all the expectations anticipated remains to be proven; 
but the economy of management and unity of purpose 
attainable by these means, should yield a return favour- 
able at least to the dock interests, if they do not at the 
same time produce equivalent results to the shipping. 

Since 1864 a channel 19 ft. deep has beencut to make 
a passage from the Lavender lock to the Surrey Canal 
portion of the docks, and some new jute and hemp 
sheds have been lately added at the Commercial Basin. 
New works are at present under consideration for the 
purpose of effecting a communication for ships between 
the South dock in the Commercial, and the main dock in 
the Surrey, by deepening the Albion and Canada 
ponds; and Pi Bie the Commercial Basin near the 
jute sheds, and widening a portion of the canal; 
the western wall for the improvement of the Albion 
pond is now being constructed in conjunction with 
the tunnel of the East London Railway, which passes 
immediately at the back of it. Details and description 
of this and other portions of. the works we shall 
give in our next article. 








Tus Loypox, Cuarnam, anp Dover Rattway.—On 
Monday last the shaft of the tunnel near Penge on the 
London, Chatham, and Dover Railway fell in, and for a time 
completely blocked up both lines. up and down traffic 
of the tunnel has since been carried on on a single line. 





THE PARSONS GUN. 

To Tue Epiror or Engiverxine. 

Srtr,—The practice with the Parsons gun was resumed on 
Monday last with the intention of firing the 17 rounds re- 
maining to complete the 120 rounds settled by the pro- 
gramme ; but at the 11th round the platform jumped off the 
racers, and there was not time to rep it before the rise of 
the tide over the range; the practice was therefore dis- 
continued, and it was determined to send the gun up to 
“Woolwich to on with the endurance i 


sans herpes US Por 
‘arsons 
gun 260 yards at 10°. 

The important point, however, is the endurance of the gun 
with these ‘charges; it- has fired 114 rounds 
eet po hapa jectiles, conn ga 
ro wi same weight jectile 37% Ib. ¢ e, 
and appears not the’ least hs Getle Ratna tes farther 
will be continued at Woolwich up to 1000 rounds, or as many 
as the gun will sustain. 

Altogether; I think will say this experiment so far has 
proved most successful, and looks very promising. 


Yours, very t 
5 A Me Pinson, 


Melbourne House, Blackheath, 8.E., 
September 16, 1868. 
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THE PUDDLING PROCESS. 
. me To tas Eprror he vaptgmenre 
1,—In your impressi ion t., you give us a paper 
on “ puddling iron,” read by ©. W. Siemens, and‘ in'impres- 
sion of September 4th, an article on “the puddling process” 
from your own pen. Now, miuch as I admire the two 
articles, I cannot agree with either in every little particular. 
Yourself and Mr. Siemens both seem to think that the 
fettling is necessarily the decarburising agent in a puddling 
furnace. Such I can assure you is not the casé, although it 
too often happens that itis so. Puddlers, when fettling their 
furnaces, selact (to the best of their ability) the best fire-re- 
sisting material they can lay their hands on, and if they 
could make a fettling last a month or more, they would do 
so. The fettling is put in with the sole object of protecting 
the inside plates, and it is a mistake on the part of the 
puddler if his fettling is not nearly as good at the end of his 
turn as when he begun it, that is, presuming he has free 
access to scale from the rolls, hammer slag, &c. ‘The best 
gn use less ‘fettling and produce greater heats by the 
ree use of the hammer slag and ‘scale, above mentioned, to- 
gether with the proper ent of the . Hammer 
slag is very fusible, and when charged with the “ heat” forms 
a good bath without either melting the sides out or the bot- 
tom up. 
Wishing the Siemens furnace a x yews adoption in evi 
forge and mill, also a continuance of similar articles in fone 


valuable paper, 
I remain, Sir, yours respectfully, 

Sheffield, September 15, 1868. VULCAN. 

{Our correspondent has misunderstood the sense or mean- 
ing in which the word “fettling” has been used by Mr. 
Siemens and ourselves in accordance with the majority of 
scientific writers on the subject. The word “fettling” com- 
prises all the different mixtures of oxides, metallic salts, ores, 
and other substances charged into the furnace previous or 
during the operation of puddling, and, as a matter of course, 
the “ hammer slag,” “Stale from the rolls,” &c., come under 
the same denomination. It is a mistake to suppose that the 
lining of the furnace bed requires no other property except 
resistance to fusion at a high temperature. e best lining 
would, according to this idea, be produced from ganister or 
silicious sand, such as is used for the bed of the Siemens- 
Martin steel-melting’ furnace. But puddlers' would hardly 
find it advan us to prepare their furnace beds in such a 
manner, and the experience gained by them gives ample 
evidence that the fettling has another function to fulfil in the 
puddling furnace than the mere protection of the side plates 
and furnace bottom.—Ep. E.] 








Tur Anorruoscors.—Dr. Carpenter contributes to the 
Student an interesting paper on the anorthoscope, in con- 
tinuation of oné he had before contributed on the zoetrope 
and its antecedents. is an instrument 
with a dise revolving in one direction, gearing with another 
dise revolving round the same axis, but at one-fourth of the 
speed, in the o; ite directi Distorted are painted 
on the back oft faster disc, which is then made transparent 
by varnish ; and these figures, when eae amy, Thor t 
the slower disc, which is made opaque, lose their rtion, 
and assume a_ totally different a) ance. There is no 
doubt that, by ining the effect of motion produced b 
an. instrument of this kind with that of the ies 
by a reflecting stereoscope, the i of would 
Pp illuminated, ‘very: effects would 

by which the illusions of Peppet’s ghost would 


be 
be 
f be 
ews. 
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‘or were left untempered were treated in the same | specimens were prepared, all cut from the same bar, 
AMERICAN STEEL. manner, and every circumstance connected with their | so as to be sl ts as far as possible, and all 
trials carefully noted. -After the set of riments | identical in shape and dimensions. Twelve of these 
Z| were concluded, the striking difference in teusile | specimens were devoted to tensile tests, and twelve 

| strength of steel tempered and untempered led the | were set aside for trial in compression. 
author or the trial to * yo that roast error hiad Fegan pr seh piece should be maoted a4 tem- 
occurred in reading’ the ts upon the testing exactly alike, six specimens were id upon 
hit igetddee 4 Pye , cy a piece of boiler plate } in. thick, of which three were for 
> eeeamaal Miasatieade 9 es || tensile and three for crushing tests. This plate was 
Bg nag . || placed over a smith’s fire, and gradually heated with 
4 the specimens until the whole was brought up to an 
uniform bright cherry red, when the six specimens 
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ing the qualities of. ; — "'\'! were launched simulfaneously into an oil bath, with 
the comparative values of the, inetal’ under differéng | |" be a, temperature of 82° Fahr. Again, other six, 
conditions of tempering, ‘Thiee sets of éxperimhents ||)! | * are alike in all respects to those lying in the oil bath, 
were made with steel, and’ nritempered, under |) ' | were similarly heated and pl into a water bath at 
E various conditions. ‘In the first'series, six’ spé¢iiens a hes ee a temperature of 79° Fahr., after which the final temper 
; were prepared for tensile tests, dnd six for compressive, Ngai a9! was drawn on, upon an iron plate in the usual manner. 
and they were all taken iffom.the same bat. Tliose 2 There only remained now the six specimens which 


were to be tempered into maximum hardness. For 
this purpose, six other pieces identical in all respects 
with those just des¢ribed, were heated in a like 


for tensile strain were. reduced ini'shape and dinen- 
sions as shown in the bkéteh, Fig. 1, fhose for compres- 
sion corresponded With Fig. 2" After the specimens de: 
had been carefully shaped to the Figures shown, and manner and to a similar degree, and were then thrown 
accurately measured, some were heated toa bright into a water bath of 78°Fahr. The water during the 
cherry red and planged inte/asperm oil bath, a | machine, and with this idea a second series of speci- | process of cooling was kept in agitation. These com- 
temperature of 69° ‘Fuhr Onepoling they Were | mens of similar shape and-scantling, and prepared in | pleted eighteen specimens, leaving six more to be 
again measured, and/tib dimensions accutately ndted, | precisely the same manner, were tried, and with pre- | tested in their normal state of untempered stecl. 
4 after which they were broken in the) Ordnani testing cisely similar results. “The integrity of the first ex- | When the testing machine had been ¢arefully ad- 
machine, at Washington, én mstrument) ofp eulimely periment having been sustained by the second, a more justed, the specimens were broken or erushed, and 
: accurate adjustment. When theexperimental tests with | elaborate series was conducted, the results of which | every change of form was noted, and condensed into 
the tempered steel were completed, the specimens witich are tabulated below. ‘¥or this purpose twenty-four ! the tabular form annexed: 








































































































a TaybILE AND ComPRESSIYE ESS magn ERTS, Om, TEMPERED AND. UNTEMPERED STEEL FROM Brack Diamonp Sreex Works, Pirrssuren Pa, U.S.A. 
' | le i jada ge AT fig dy ages ous i "+b |e esi y 3 2 
Ps | e  fidho Coa 4; sha lees jess) eee. ly _& Fzusiae Sig 3 
= = iw | Ce * See) Zs: 538 He 4 ° ta ES 25 Zs 2 REMARKS. 
os Es igh way Ae Pe tae ) [Se esis Sigec| Sa | Sa. 
eo | 2) eet toad anes Le esd age ia we SelBESlSS3| 82 | #74 
A | 3. le mel PRES PAS? Gat) Gea |Se82 S3Elsss| Sa | Ske 
ee pi: sal — : : 
| 1868 | i fe 5: (Miter im | ims in. | im | im | 1b | Ib. , ¥f 
' June 24} 30.175 | 82 )) “Tensile “" 1 3) in, 3 eM 9 atts 3 ic. tds 39,810 } 131,864 Specimens Nos. 1, 2, and 3 steel in normal condition 
” ” es abi ‘a ha 2" nee ci te daa > due 85,335 117,042 untempered. 
” ” pinch ereaurt <8 a wd a a 33,050 | 109,478 d 
” n me ton Md) Saat i Be as Pee: bu ... |) a» | 60,785 | 201,341] . Specimens Nos. 4, 5, and 6 carefully heated toa light 
” ” ” ; » ah # % re oe Teal! ove tus dae 67,435 | 223,368) cherry red and plunged into an oil bath at 82° Fahr. 
. saat bs wy whee et te oy mL IE Lily | esteos | 297,542 
” ” 9 “4 ts + ae Bae re sia dee we w=» | 50,690 | 167,903 Specimens Nos. 7, 8, and 9 heated to a light cherry 
” ” ” ” oe x ” ee ob hgpetar i ‘dp fant 63,160 | 176,084| red and plunged into a water bath. Temperature 79° 
” ” ” fim eg: ERM lap “ee Heed 54d ESB boo bye ... | 46,050 | 152,583| Fahr., after which its final temper (of a. plam blue) 
” ” ” Y fo'yh cables) ak ohggme is ne adh 150,480} was drawn on a heated plate in the ushal manner. 
mils peng O-  periber “ff ee a "| 43'000 | 142,431 
‘i aa esha as i Po picky a “| 1 | goloso | 132/659} Specimens ‘Nos. 10, 11, and 12 heated to a light 
3 TS) Compheleind’| Oa! Fe.552.5 iene .o14)..25 h,264196.}) 2.503. | 3.309 | 3.839 | 26,010 | 104,040| cherry red and plunged into a water bath at 79° Fahr., 
” 9 * A iy ae > 509]; .,,»)} «269081 } 8.502 | 3.379 | 8.411 | 25,020 | 100,080| and tested at maximum hardness. 
‘ sip: be eee BIB ~513| 2) , |. 268169 | -8.504..| 3.339. | 3.456 | 28,100 | 112,400 fi ‘ 
” "” ” .. 3 » 14.509 % .509| -289081. 36502 ‘8.888 | 3.481 | 44,000 | 176,000 Specimens Nos. 1,2, and 3 normal condition of steel 
" i Be BL. Feat 511) oo -26taan 1f18.502. | 8.446 | 8.459 | 43,300 | 173,200 | untempered. 
” ” ” eh as 14 » | 508 508} Sy fe 258064 + BH02-} 3.385 | 3.415 | 49,800 | 199,200 ; 
- a oe'g relied ” | 4.506 x 506)... |. «266086 },8.508 | 3431 |3.462 | 84,500 | 338,000] Specimens Nos. 4, 5, 6, 7, 8, 9, 10, 11, and 12 treated 
” ” ” ft a si 505 x .605) -4, 8a 3.418 | 3.473 | 85,200 | 340,800 | in like manner, and atsame instant of time as corre- 
” ’ ” 1 eed 9 4907 X 504) ogy fs 2BGDAR Ee ie 4 8.886.434 81,350 | 325,400| sponding specimens for tensile test. 
25 | 30.21 |. 7B animes be ( «E509 509) 7° } p59081, f. 3.473 | 3.468 | 100,000 | 400,000 
ee re at »  fb08% 508) fe 8.514 | 3.384 |3.463 | 95,420 | 381,680 
P AS BAe ir Soles + Maveoigme TTR wot Re Om TT) ] 3.500 | 3.371 |3.425 | 68,910 | 275,640 
. . BBY ty is " att ii } ? + : 
THR FRENCH: NCLADS. fed corvette Lima differs only in size and armament from , manner still more comprehensive, we may say that in the 
Wes illustrat thiop Gnwe. thi watious us : Marengo: |. Bhe is fitted with two turrets, instead of four, | physical, as well as in the moral world, everything acts in 
f = bel rate, 7 ‘the af n : armoured ships th she wad originally designed to carry. Her guns are the line of least resistance. When, therefore, a crystal of a 
pester a4 of pore re.2 dh : Pa rpmploted pr in | 6.28 in calibire. © these vessels, which are supposed | certain salt assumes a definite configuration it is because, 
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floating battery, When # 
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of the French iro a 
vessels. There a 


i¢ high illustrated others of a lighter class, | assume that shape than any other; or, in other words, be- 
t hig Fea ar say and also for the -aarallban of | cause the Thiihation of the erystal in this particular shape 
potts and harbours. Of this type are the Arrogante and | involves the expenditure of the least amount of work. A 
Ambuseade, eqéhi with engines of 120 horse power, the former | homogeneous body like wet starch cracks, in cooling, into 
a flat decked, short vessel, propelled by twin screws. hexagonal columns, because where a certain amount of crack- 
‘The Arrogante is, however, reduced in height from the centre | ing has to be perpen to permit contraction the hexa- 
to the “ms, and the armament, consisting of nine guns, is | gonal form is that which involves the minimum amount of 
arried im. a.central fort. The coast guardships, Bélier and cracking for a given contraction, just as in a honeycomb the 
aureatiimre of 400: power. These are each armed with a hexagon is the form which enables chambers of a certain size 
. ‘ C a turret, and they differ only in the | to be formed with the least wax. We see the operation of 
stern, nearly in design the Cerberus, the a os in the — a4 pier —— which we wh rand 
as? A ai . : . ial configuration necessity of the mass contracting, 
ae ore sraees —* Pabtistied  & previous | THieh will be done by arecking in the lines of least rei 
. . ee i Huilt with incli z ance. So, if forces are put into operation which induce 
Marengo is a ape built ay ; . ftom @ ships are built with inclined Gides, 98 ee wth in a plant or coieihhthe nitinre of the growth will be 
frames and kn: her bows ) apes Se eh neat T | determined by the direction given to these forces, or the com- 
length of about 20ft, wih £ icue 31 the ch, Gori from America. The Onondaga | detert , 
ted with a Bele’ ron . armament: the Rochambeau, once | bination effected among them by the action of the plant or 
ra tne bor $ " t of 5.9 in, . animal, or of the germ from which either « ena is produced. 
, iV. DOM? ty : : It does not, however, follow (as Professor ‘ all very justl 
above it 5 the thickness: ti ee a - pry yey oS io says) that thought or mind is the result’ of pallens m4 
Sin. on the low aiataas Fit “Phe French claim for this ship | though organisation is ry to enable mind to be mani- 
each weighing 13% tong) mounted ad niger launched Brom % fested. But just as the eye is an instrument.for informing 
within a fixed turret 5.1 s guns, ic BEIT atest ebainenil rs | the consciousness of the existence and nature of the forces 
are above its level.” Eight mon guns 0 aa thie lathes la itt the which we denominate light, so the brain may be an instru- 
arranged broadside ai dship ment for intercepting other forces flowing to us from the 
guns. The whole batt celestial s , but which forces cannot be detected by the 
a box armour 8-77 im t s nt unassisted senses. One manifestation of the existence pr fw 
partment being protegtedifa .--Professor Tyndall’s address at the | forces may be observed in the instinct of animals whereby 
—_ scantling as the s) British Association, in which he pro- | they are impelled to do certain things they do not know why, 
plates. The ne a B Conimal, [ 90 £65 SERED ne that just, in the same way in which a which seems to imply that their acts are governed by 
total —— of the’ is. ¢ bs 8 length te to some definite form by the action of | forces exterior to themselves.—The Illustrated ‘London 
bane e of this, the’ most f ble’ vessel < forces, 89 a plant or animal is built up into its | News. 
rench Seet, is i PP rbvans bathe ese | proper form by the action of similar forces, has drawn atten- | A Deer Wett.—For the last three years an artesian well- 
ar mm | gee hy hot, and howeve on to a subject of great, interest to the’ scientific observer, | boring in search of water has been carried on unsuccessfully 
im Spay e the te’ ‘expresses convictions towards which enlightened opinion | at St. Louis, U.S. A few days ago the work was ordered to 
wou. of has long been converging. To express the same idea in a | be stopped, the depth reached being three-fourths of a mile. 
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MARINE ENGINEERING “ AT SEA.” 


ALTHOUGH marie ‘engines may be literally “at 
sea,” it does not follow that their designers need 
there also. We gave, last week, engravings of the 
machinery of one of the American unarmoured cruisers 
which were to have out-Alabama’d the Alabama in 
chasing, capturing, and.destroying British shipping ; 
eruisers which were to have had at once tle power of 
overtaking the swiftest prizes, even were they mail 
steamers or despatch boats, and of- flying from our 
swiftest fighting ships. It is, we believe, beyond dis- 
pute that the Wampanoag is the very swiltest sea- 
going vessel ever built for the purposes of offence— 
or she has practically no delensive power. The 
official reports of her commander, and of a “ board ” 
of engineers, given in full on pages 270 and 271 of 
our last volume, show that for one hour at sea she 
logged 172 knots, or nearly 204 statute miles, of actual 
distance ; that for six consecutive hours she averaged 
17} knots; that for twelve consecutive hours she 
made 16.98, or almost exactly 17 knots; and that, 
indeed, she made 16.97 knots, or 19.566 statute miles 
for twenty-four hours together. And for thirty-seven 
and a half consecutive hours, the Wampanoag averaged 
16.71 knots, or 19.265 statute miles an hour. But 
this high speed was that of a long narrow ship oflight 
draught, driven by engines of great comparative power ; 
although in absolute power they fall far short of that 
of many in the British navy. The Wampanoag is 
342 ft. 8in. long over her spar deck, 335 ft. on the 
water line, only 45 ft. 2in. wide, draws only 19 ft. of 
water when at load draught, and 18 ft. 2iu. on trial, 
displaces but about 4100 tons, and yet has engines 
capable of working to from 4000 to nearly 5000 indi- 
cated horse power, and they are reported to have 
actually worked for one hour, on trial, to 4950 horse 
power, and that towards the close of several’ days 
continuous steaming. They were also assisted by sails, 
filled by “a fresh breeze abaft the beam.” How 
much was due to this “fresh breeze abaft the beam” 
it is impossible to say, and it is to be added that the 
hull of the ship is of timber, copper bottomed, so 
that there could be no loss of speed due to fouling. 
It is to be regretted that the full area of immersed 
midship section is not reported. That on her trial, 
when drawing 18 ft. Qin. was 725 square feet. 
That a ship of such dimensions driven by engines 
working from 4000 to 4950 indicated horse power, 








could make such a speed wader steam alone is, of 
course, well nigh out of the question; and even if it 
were possible, the excess of speed over that given by 
other engines of the same power to ships of the same 
size would be due not to the “— ut to a supe- 
riority of form of the ship itself. the latter respect. 
however, we are assured, upon what should be valid 
authority, that the hull of the Ying: or ap? is in no 
way superior in fineness of form to that of other war 
steamers in the American navy. Nor can any special 
advantage be ascribed to the Wampanoag single 
four-bladed propeller, which is of a form which Eng- 
lish engineers would hardly approve. Without, there- 
fore, discussing or even —— to doubt the 
officially reported great speed of the Wampanoag, we 
cannot ascribe it to the remarkable power of her 
engines, and it is the design and construction of her 
machinery alone which we shall here examine. Had 
they driven a larger ship, like the Minotaur or the 
Achilles, at the reported speed, the result would have 
been remarkable simply in respect of the size and 
lines of the hull, but m no way remarkable in respect 
of the engines themselves. And had they driven the 
hull of the Wampanoag at but ¢ex knots an hour, the 
result would have reflected, not upon the engines, but 
upon the ship driven by them. 

The chief of the American “ Bureau of Steam En- 
gineering,” Mr. B. F. Isherwood, has addressed a 
“report,” certainly au able one, and in some respects 
a remarkable one, to the secretary of the American 
Navy, in which he defends the machinery of the 
Wampanoag from the attacks of which so many have 
been made upon it, and in this communication he ap- 
parently takes credit for them for the remarkable, if 
credible, performance of that ship, although with the 
design of the ship itself it does not appear that he had 
anything to do. This document has already been 
read by many of our readers, by some with wonder, 
by others with astonishment, at Mr. Isherwood’s 
*‘cheek.” He deals largely with the general purpose 
of the new American ‘“ Alabamas” as if he had planned 
them himself, and as if his own subordinate share in 
designing their engines entitled him to claim every- 
thing intended in them, and everything accomplished 
by them. No better specimen of special sending 
could, perhaps, be met with than in his defence 
against the strictures of Commodore Alden. But Mr. 
Isherwood is to be regarded merely as the designer of 
marine engines, to work up to from 4000 to 5000 in- 
dicated horse power, and as for all that this power has 
accomplished it would be as fair to suppose it exerted 
upon the clumsiest. ship afloat, or in driving a cotton 
factory, or in winding coal out of a pit. : 

Dismissing, then, the whole consideration of the 
speed of the Wampanoag, we have only to consider 
the designs of her machinery, working to a maximum 
power of 5000 horses. This machinery consists of a 
pair of 100 in. cylinder engines, 4 ft. stroke, supplied 
with steam from eight boilers having fifty-six furnaces, 
in addition to four “ superheating boilers,” the whole 
having 1128 square feet of grate surface, and 30,578 
square feet of heating surface. The great number.of 
furnaces, tie very great extent of heating surface, and 
the employment of four chimneys, will at once strike 
the English engineer as being out of all proportion to 
the maximum power exerted. But when it is ex- 
plained that the engines, although of but 4 ft. stroke, 
are geared down in the ratio of 1 to 2.04 to the screw 
shaft, that the piston speed is but 250 to 264 ft. per 
minute at full speed on a race, and that the steam, 
although superheated, is worked almost without ex- 
pansion, the wonder ceases, Mr. Isherwood, although 
at the head of the steam department of the United 
States’ navy, has long denied the advantages of ex- 
pansion, and he apparently denies the advantages of 
what English engineers have found to be a safe and 
economical speed of piston, viz., from 500 to 600 ft. 
per minute. His denials and disbelief are matters of 
amusement here in England, and they help to increase 
the feeling, so often, although not always justly, ex- 
pressed, that American engineers know little of the 
marine engine. Not, however, that we hold all Ame- 
rican engineers responsible for Mr. Isherwood’s obsti- 
nacy, certainly not for his hardihood in throwing 
dust in the eyes of his superior officers, He admits 
that the weight of the machinery, complete, is 
1250 tons, and asserts that the length in the ship oc- 
cupied by the engines and boilers is 148 ft., although 
our engraving, accurately copied from a photograph 
from the original drawings, shows the length to 
about 175 ft. It is needless to observe that this 
weight and length are in excessive proportion to the 
power exerted. And almost any marine engineer 
other than Mr. Isherwood would see, from our en- 
graviog of the Wampanoag, wherein this excessive 





weight and had been incurred. Mr. Isher- 
wood’s unbelief in expansion compels him to provide 
sixty furnaces, and 1128 square feet of , where at 
most forty furnaces, with 800 square feet of firebar, 
would otherwise be required. Even the latter 
allowance is much beyond the best — among en- 
gineers on this side of the water. Some of the ablest 
among them, such as the makers of the machinery of 
the Arethusa, the Constance, and the Octavia would, 
we are certain, undertake to maintain 4500 indicated 
horse power for thirty or forty hours together with 
but twenty-four furnaces, and 500 square feet of fire- 
bar. It is not so remarkable, here, to work down to 
22 lb. of coal per indicated horse power per hour, nor 
to economically burn 25 lb. of per square foot of 
firebar per hour. This has been done, not merely 
upon trial trips, but in steaming long and repeated 
voyages. ‘Ihe logs of several of the P. and O. 
Company, and of the Pacific Steamship Company’s 
vessels would furnish abundant testimony upon this 
point, and it will be remembered that the whole 
question at issue is one of the economy of engine power 
and not of the speed of any ship, however fast or slow. 
With due expansion, Mr. Isherwood’s four larger 
boilers would be sufficient for any amount of steam re- 

uired, up to 4950 horse power, the most indicated by 
the Wampanoag. 

Mr. Isherwood’s other disbelief, a disbelief in 
direct acting engines, and in reasonably high piston 
speed, has led him into the design of engines of ex- 
cessive weight and bulk. There is a nightmare of 

reat and little cog wheels, seven great plummer 
Blocks where there need have been but three, four 
engine framings, where three would have done better, 
and fifty feet in length of needless shafting, while the 
cylinders, although hardly 9 ft. in diameter over their 
faced joints, are spaced about 27 ft. apart centres. 
Even then there is not room enough for a surface con- 
denser of proper size, and one containing but about 
7000 square feet of tube surface is employed to 
condense the steam generated by 30,578 square feet 
of heating surface, the proportion being altogether in- 
sufficient, as evidenced by the defective vacuum shown 
in the diagram from the Wampanoag’s engines, and 
engraved on page 409 of our last volume. 

But such facts and such arguments go for nothing 
with Mr. Isherwood. Sheltering himself behind what- 
ever qualities of the hull and rig of the new Alabama, 
or whatever circumstances of her trial gave her a 
speed of seventeen knots an hour, he defends his 
heavy, slow, clumsy, and wasteful engines as if all the 
credit was due to them alone. What one of our 
first-class marine engineers would not, within the 
same midship space, and with the same gross weight 
and hourly consumption of fuel, provide engines of 
good indicated horse power, as capable of driving the 
great (to be) destroyer of British commerce at twenty 
knots an hour as are her present engines of driving 
her seventeen? Look at the magnificent yacht of the 
Viceroy of Egypt, the Mahrousé, the fastest seagoing 
steamship in existence. On a displacement of 3135 
tons, and with 500 square feet of immersed midsection, 
she steamed at the rate of 18.534 knots, or 214 miles an 
hdur, unassisted by sails. Her length between perpendi- 
culars is 260 ft., her beam 42 ft., her mean draught 
on trial 15 ft. lin., and her indicated power on trial 
6400. She has eight boilers having only thirty-two 
furnaces, 792 square feet of firegrate, and 18,860 
square feet of tube surface, hardly two-thirds of the 
Mcmenants boiler power, yet developing about one- 
third more than her maximum engine power. And 
this was with 30 Ib. steam instead of 32 |b. in the Wam- 
panoag, but with 416 ft. of pam per minute against 
250. Mr. Samuda can build more of such ships, a 
little finer, and Mr. Penn can make more furnaces 
to their boilers, and working a little stronger steam, 
and up to 8000 indicated horse power ona race, and 
such ships would steam round the Wampanoag, and, 
in action, riddle her with shells and red-hot shot. 

Mr. Isherwood’s defence of his own engine-craft 
rests largely upon the detraction of English practice. 
The 16.97° knots per hour of the four-chimneyed 
chaser, overtaker, and destroyer, are, he says, more 
“by four miles an hour than can be maintained for 
the same time under the same circumstances by any 
steamer in the world, naval or merchant.” Now, we 
have at least had the trips of the Ville de Paris and 
Periere, screw steamers, at the ave rate of 
144 knots. an hour all the way across the Atlantic. 
The splendid troopship, Himalaya, of greater tonnage 
than the Wampanoag, and having but half her engine 


wer, has run off 16 knots under sail and steam 
in the Mediterranean, and we have ourselves made 
360 knots a day, and that on the westward passage, 





across the Atlantic, both in the best Cunard ships 
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and in the American steamship Vanderbilt. “The 
Bellerophon,” says Mr. Isherwood, which exerted 
6400 indicated horse power on trial, “could only 
exert but 4156 horse power during six hours’ con- 
tinuous steaming, and, had the time been extended 
six hours longer, would not have exerted 3000 horse 
power.” Now, it is quite possible that the Bellero- 
phon has steamed six hours continuously, under easy 
steam, with less even than 3000 horse power; but 

ut to her full power she made on the second day of 
May last an average of 6192.6 indicated horse power 
for six hours together, and during the fourth half hour 
of the trial she made 6382.33 horse power (vide 
EnGIneerinG, vol. v., page 454). What does the 
Benjamin Franklin of the Bureau of Steam Engineer- 
ing say to this? Then as to the coal, we are told 
that but half as much American coal can be burnt 
per square foot of grate per hour as can be burnt of 
the South Wales “ Navigation” coal (so named, by 
the way, from the port in the Taff valley, whence it 
was formerly shipped, and not because of its special 
fitness for “ navigation”). Mr. Isherwood points to 
30 1b. of the latter per square foot of grate per hour, 
as a large consumption. 

Now Mr. B. H. Bartol’s valuable little work on 
American marine boilers—and there is no better 
authority upon this point than Mr. Bartol—shows 
that, with a fan blast under their grates, many of them, 
as made for river steamers, burn from 30 Ib. to 75 lh. 
of coal per square foot of grate per hour. The South 
America burns 601b., the Oregon, 55 lb., the Alida, 
60lb., the Niagara, 55lb., the Mountaineer, 76 lb., 
the New World, 424 1b., the Isaac Newton, 50 Ib., the 
Thomas Powell, 68 lb., the Armenia, 441b., &c. True, 
these rates of combustion show an evaporation of but 
from 54 1b. to 7 lb. or 8 Ib. of water per pound of coal ; 
but, at a slower rate of combustion, Mr. Isherwood’s 
own experiments (vide his “ Engineering Precedents,” 
vol. i.) show that from 94 lb. to 10.792 lb. of water, at 
100°, were evaporated into steam by these very 
American coals, results which we could hardly hope to 
match with English coal. The American war steamer, 
Wyandotte, with anthracite coal, evaporated, accord- 
ing to Mr. Isherwood, from 94 Ib. to 10.792 lb. of 
water, at 100°, from 1 1b. of coal, and an average of 
more than 9}1b. with “ semi-bituminous” coal. 

We recommend our readers to refer to Mr. Isher- 
wood’s “ tall talk” in his “ report” as to the purposes 
for which the Wampanoag was Reubederet t is 
these only which give to that vessel the least interest 
to English and Scottish readers. And our engineers, 
while reading the awful doings to be performed by 
this great destroyer, which could be sunk by a single 
gun from any fighting ship in our navy, will wonder 
how it happened that Mr. Isherwood was ever en- 
trusted with the design of her machinery. Long may 
he remain the Chief of the American “ Bureau of 
Steam Engineering.” He is evidently “the right man 
in the right place,” not for his own country, but for her 
possible future enemies. 


SUGAR MANUFACTURE. 

THe manufacture of sugar is one of those branches 
of industry which, requiring the attention and aid of 
agriculture on the one hand and of chemistry on the 
other, have been to a great extent removed from the 
sphere of action and from the influence of the en- 
gineering profession proper. The tendency of modern 
manufacturers, however, is to call in the aid of the 
engineer to control ‘and improve all portions of their 
plant and apparatus, and the scientific attention of 
engineers is consequently more closely given to a 
number of subjects which, at a previous pens, 
used to be considered foreign to their profession. 
The construction and application of the crushing mills 
for sugat cane, or of the hydraulic press for the 
extraction of the juice from the beetroot were 
at one time the extreme limits to which the 
interference of the engineer was permitted in a 
sugar factory. ‘The invention of the vacuum pan 
widendd that sphere of action. The principle of 
the vacuum pan is the substitution of mechanical 
power for direct heat. A solution of sugar in water 
of a certain degree of concentration is to be boiled 
down to a higher degree. A portion of the water 
must be evaporated, in order to leave the dissolved 
particles combined with ‘a smaller proportionate 
quantity of water. If we evaporate the liquid at the 
boiling point, we are in danger of injuring the quality of 
the product by decomposing a portion of the sugar 
at that elevated temperature, e have recourse to 
evaporation under a diminished pressure, and we 
effect that evaporation at a correspondingly lower tem- 
perature. The vacuum in the pan, however, can only 


be"maintained at the expenditure of power. We must 
mechanically remove the steam or vapour of water to the 
same extent and with the same rapidity with which it is 
evolved from the boiling liquid in order to maintain the 
vacuum. Intheory we have the choice of the temperature 
of evaporation virtually between the ordinary tem 
ture and the boiling point of water. We have only to 
divide the work in d 
direct action of the heat supplied to the internal steam 
ipes of the vacuum pan, and the indirect action of 
Rent in the form of power applied to the air-pump of 
It is a problem, by no means 
definitely solved at the present moment, to find the 
recise proportion feel <e: to which the division of 
bour between the two agencies just named should be 
effected. There is probably a temperature to be esta- 
blished, by experiments under different circumstances, 
at which the evaporation mm vacuo will be the most 
economical and favourable. To this temperature will 
correspond a certain degree of the vacuum gauge, anda 
certain capacity or power of the air-pump. It is not 
probable that this will be the exact set of proportions 
now existing in practice, because the empyrical mode 
of working the vacuum pan has always adhered to the 
idea formerly established amongst so-called practical 
men to evaporate at as high a temperature as can be 
safely given to the liquid without danger of burning 
the sugar. We shall, at some future time, probably 
arrive at much lower temperatures of evaporation, 
combined with a higher vacuum in the pan than is the 
case in the present practice. The present form of the 
vacuum pan, too, is a kind of compromise between tlie 
old kettle or boiling pan and an apparatus for rapid 
transmission of heat. To construct a boiler or 
evaporator upon any principle which resembles the 
vacuum pan of the present day would be called “ pre- 
adamitic engineering” in our profession. There is no 
reason why a thing that is wrong inprinciple in the 
eyes of an engineer should be maintained in the practice 
of sugar manufacturers without further inquiry. Such 
inquiry will show that we require a maximum of heat- 
ing surface combined with a minimum of internal 
capacity in the water space, and with an ample steam 
space covering a large area of liquid. The vacuum 
pan has precisely the reverse properties of all those 
named above. The spherical or spheroidal form of the 
vessel has a maximum of cubical contents, with a 
minimum of surface. The heating surface proper is 
formed by coiled tubes heated by steam internally, and 
the area of such heating surface is necessarily limited. 
The liquid mass in the pan stands at great depth, and 
offers a small area at its surface for the vapour to 
escape. The dome is of small size compared with the 
cubical contents of the water space. The vacuum pan 
in its present form, therefore, does not in its construc- 
tion come up to the mark of modern engineering at 
the present time. 

The originality and inventive genius of Mr, Henry 
Bessemer did at one time make a great impression upon 
the sugar trade. It was then for the first time that en- 
gineering in the true sense of the word was applied to 
that important manufacture in most of its different 
operations and stages ; but it seems that the revolution 
contemplated by Mr. Bessemer was too great, and thie 
vested interest in existing practice too powerful, to 
allow of an immediate success in that direction. There 
can be no doubt, however, that many of the beautiful 
ideas and schemes of Mr. Bessemer will at some future 
period find their introduction and useful application in 
practice of sugar making, and in many other branches 
of industry. Mr. Bessemer amongst other innovations 
proposed to supplant the sugar mill by another ap- 
paratus for the separation of the juice from the cane. 
The sugar mill, indeed, is the most barbarous form of 
extractor ever devised for the purpose, but its very 
rudeness and simplicity have made it the favourite tool 
of the planter. The mill acts upon the cane with a 
gradually increasing pressure, which has its maximum 
when the cane is in the straight line between the axes 
of the rolls, but which is diminished immediately after- 
wards, and while the cane is still in contact with the 
liquid extracted from it. The immediate result is the 
reaction of the elastic membranes of the cane, the ex- 
pansion of the cells, and the consequent partial reab- 
sorption of the juice of the cane. he spongy 
character of the dant causes in this manner a, con- 
siderable waste of juice, which is retained by the cane 
in spite of all power and pressure of the mill. In fact 
the increase oft jected exerted by the rolls has the 
tendency proportionally to increase the action of that 
reabsorption, and this combined not only with an in- 
creased waste of power, but also with an inferior 
quality of juice. e cane contains many other sub- 
stances besides the sugar, and amongst these particularly 


the vacuum pan itself. 





a series of colouring organic matter, principally con- 


ifferent proportions between the} 





tained in the extraneous cells, and in the knots of the 
1 stalk. mer cells to the harder portions 

plant, are-not opened. to any. considerable 
extent when a moderate pressure io ied to the 
plant, but with a-mill of great power, with a great 
pressure exerted upon the cane, these harder portions 
are completely crushed, and the colouring substances, 
the chlorophyll of the plant, &c., are all into 
the juice, which is thereby greatly deteriorated. The 
disadvantages of the sugar mill are numerous ; yet its 
great power, the quantity of work it can do ina short 
time, and the simplicity and rigidity of its. structure, 
have enabled it to hold its ground against all com- 
petition. 

Science at last seems to have found the means of 
superseding the cane mill, and of supplanting our 
present pow of mechanical extraction by another 
more refined and more economical process. This is the 
diffusion process of Mr. Julius Robert, to which we 
have drawn the attention of our readers on previous oc- 
casions. Mr. Robert does not crush the cane, he 
pa the cells of the plant in their entire and un- 

roken form, but he takes advantage of the peculiar 
porosity or permeability of organic cells to liquids and 
solutions for removing the soluble substances from the 

lant without having recourse to mechanical force. 

he method of opening up a sufficiently large surface of 
the cellular membrane to the action of the water em- 
ployed for dissolving the sugar out of the plant is 
very simple and effective. Mr. Robert cuts the cane 
into thin narrow slices by the action of revolving 
cutters of a peculiar constraction, and thereby obtains 
a large surface for diffusion without destroying any 
considerable proportion of the cells. 

The diffusion process has been carried out on a very 
large scale at the Aska Sugar Works, Madras, be- 
longing to Messrs Baring Brothers, Mr. Minchin, 
the able manager of these works, some time ago 
furnished us with the statistical results of his ex- 
perience, which we then laid before our readers. We 
intend very shortly to give a very complete description 
of the machinery and plant employed at the Aska Sugar 
Works, and of the technical details of the diffusion 
process in general, since this process seems to be 
destined to play a most important in the progress 
and a of sugar manufacture at an early 
period. 








TELEGRAPHS TO AUSTRALIA. 


As early as 1862 Messrs. Fisher and Riley had sub- 
mitted a proposal to the Government of India for the 


construction of a line of tel h between Singapore 
and Penang, vid Malacca and Cape Rachado, on con- 
dition of Government giving them a guarautee for six- 
teen years for the exclusive right of working the 
same, and a contract for Government messages at a 
rate of half a dollar a word. Government proposed 
the exclusive right for twelve years only, the 
option of the Government to buy up the line if neces- 
sary. This was agreed to by Maite Fisher and 
Riley, and the Governor-General in Council informs 
Sir C. Wood in February, 1864, of the same, and re- 
commends that the terms be adopted. 

Sir C. Wood’s reply (April, 1864) is important, as 
it embodies the polie¢y of the Government on the whole 
question. After acknowledging receipt of. his Excel- 
lency’s despatch, the letter goes on to say: “ In reply, 
I may remind Peo Excellency that during the last four 
years repeated applications have been made to me by 
yds in this country for the assistance of the Indian 

vernment in establishing a line of telegraphic com- 
munication between Singapore and n—-a line 
of which the one Bo gee by Messrs. Fisher and 
Riley may be regarded as forming part. 

“To all such applications the answer has invariably 
been to the effect that the constraction of a line be- 
tween Rangoon and Singapore can ouly be considered 
by me in connexion with the construction of much 
more extended lines beyond Singapore; and that a 

uestion of such magnitude can only be dealt with by 
the Imperial Government. Hitherto Her Majesty’s 
Government have declined to entertain the question, 
and I am unwilling to anticipate any conclusion at 
which they may arrive by authorising intermediately 
any concessions to Messrs. Fisher ‘and Riley.” 
us this offer to construct a part of the telegraph 
from ag 8 towards Rangoon was refused, although 
nothing but a concession for twelve years was asked for. 
- In wy Bete Mr: Brim paneelen 
company apparently amalgamated with Sir C, 
Bright’s Party, for’ the spectus of that date shows 
Messrs. Bright and Clark and Messrs. Forde and 
Jenkin as engineers, The chairman, writes to Sir 
Charles’ Wood (June 17, ’64) saying that the directors 
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had endeavoured to obtain assistance from the Trea- | thing like private enterprise in the matter, but de- 


ina and Australia, in order to enable the Secre- 
tary of State for India to carry out his intention—as 
expressed at an interview with a deputation of the 
company on the 6th of February—viz., that of con- 
structing, at Government expense, or assisting others 
to construct the line, n to Singapore, so soon 
as he was satisfied that the extensions eastward would 
be carried out. The Treasury had, however, declined 
to afford any pecuniary assistance, and the Chancellor 
of the Exchequer had deemed it unnecessary even to 
receive a deputation of the directors on the subject. 
The directors had decided, therefore, to appeal to the 
sai for the means of constructing the Rangoon- 
ingapore line without subsidy or financial assistance 
from Government, and trusted that the Indian 
Government would give at least ‘every reasonable 
facility” for the execution of this first section, Ran- 
goon and Singapore, of the Anglo-Australian Tele- 
graph, the prospectus of which was enclosed. This 
proposed a capital of 450,000/. The line was to be 
1200 nautical miles long, with intermediate stations at 
Penang and King Island. The cable was to be laidin 
depths under 50 fathoms. The tariff was to be 
1/. 7s. 6d. for a single message of twenty words, Sir 
C. Wood, in reply, requests to know what facilities 
the company wishes to have afforded to them. The 
company states these as follows :— , 

1. Government to extend land line at Rangoon’to 
the point of landing of the cable near Rangoon, and 
to give the company the right of connecting their wires 
with those of the Government, 

2. The company to have joint stations with Govern- 
ment at Rangoon, and right of working the connecting 
land line. 

3. Free grant of land for stations and land con- 
nexions at Rangoon, King Island, Penang, and Singa- 


pore, or any other poinis that may be determined | u 


upon for stations. 

4. Government to verify soundings on the line of 
cable. 

5. A Government steamer to pilot ships during 
the process of laying the cable. 

6. The monopoly of Government messages for a 
term of years. 

These were all refused. 

“ T am directed to state,” runs the reply, “that Sir 
Charles Wood is not prepared to authorise the con- 
cessions enumerated : A connecting land line between 
the company’s point of landing and the terminus of 
the Government line at Rangoon, ought obviously, if 
the company are to have the right of working it by 
their own officers, to be constructed at the company’s 
expense. ‘The free grant of land which the company 
might otherwise have to purchase or lease, would, so 
far as it went, be tantamount to a pecuniary contribu- 
tion, and so likewise would be the ‘gratuitous com- 
missioning of a Government steamer to pilot the cable 
sbips during the process of laying; neither are the 
Government disposed to undertake the verification of 
the soundings in the existing charts on the line pro- 
posed for the cable. Lastly, Sir Charles Wood is not 
prepared to enter into an engagement on the part of 
Government to transmit all its messages over the com- 
pany’s lines for a term of years, the effect of which 
— be to give the company a monopoly during the 
period.” 

Now, although the company certainly asked for 
something more than what can be fairly termed “ faci- 
lities,” yet if the whole “concessions” had been 
granted, surely the cost would not have been very 
great, and would have been certainly repaid by the 
advantages of a Rangoon‘and Singapore telegraph, as 
Government were at one time so anxious for this, that 
they expended half a million in having a cable made 
for that very locality. What did the demands amount 
to? <A few miles of land wire, office accommodation 
at Rangoon, a few bits of Government ground, possibly 
to be found without any absolute value in the market, 
and the services of a Government steamer to take a 
few soundings and pilot the cable ship. Lastly, we 
have the “ monopoly” of Government a an. ow, 
as four years have passed since this monopoly was re- 
fused, without a te ph being equenreatbe there at 
all, it does not seem that the granting of a monopoly for 
a term of years would haye been an egregious injustice 
or disadvantageous. to Government. it does not, in 
fact, look as if there would be for some tire any host: 
of competing lines between Ri and Singapore, 

ing out against the injustice Of one line having the 

vantage of a monopoly of Government messages. _ 
The whole reply seems illiberal and calculating to a 
ee. In fact it almost appears as. if Sir. Charles 
ood was not merely poe 2 of encouraging say] 


de 


- for the extension of the telegraph from Singapore | termined to discourage it as much as possible. How 
; e 


far Sir Charles Wood’s letter may have discouraged 
the directors we know not, but the prospectus never, 
we believe, went beyond a “ confidential” circulation. 
In December, 1864, Mr. Gisborne applied to the 
Admiralty on the question of soundings between the 
east end. of Java, Timor, and Port Essington. A 
knowledge of the depth of the sea was required, not 
only for the laying of the cable, but in order to enable 
le to appeal to the public, as on the depth 
would depend whether the oe cable could be 
easily raised for repairs, and the importance of this 
facility as regards the permanency of the work can be 
easily understood. It was hoped that the Lords of 
the Admiralty would cause the required soundings to 
be-taken, both in the interests of the undertaking and 
on account of their importance for other purposes. 
Instructions for the guidance of the surveying officers, 
ished by the engineers, were forwarded to the 


The Admiralty correspond with the hydrographer 
ig ay the cost of such a survey, and finally reply 
4o.Mr. Gisborne that such a survey would probably 

y. twelve months; “The expense of fitting a 
ma writes the secretary to the Admiralty, “and 
supplying her with the necessary instruments, would 
amount to 3000/., in addition to the ordinary repairs 
of the ship selected. The annual cost of a suitable 
vessel would amount to 19,000/., which, with 2000/. 
for wear and tear, and the 3000/. mentioned above, 
would make a total cost of 24,000/. for one year’s 
service. The additional cost for any longer period 
would be 16002. per month. 

“Before taking any steps in this matter my lords 
would wish to receive from your company an assurance 
that they are prepared to meet the expense, and to 
defray, the cost in such manner as may be agreed 


Pit will be seen, therefore, that the Lords of the 
Admiralty are more business-like than they are 
generally believed to be. No survey for such pur- 
poses can be taken without the Admiralty seeing their 
way clear to obtain back all costs, even to “ wear and 
tear ” of ship. 

A Treasury minute, dated 10th of January, 1867, 
relative to telegraphic communication between the 
United Kingdom and its dependencies, shows, how- 
ever, that Government had at that date so far changed 
their policy of non-assistance to telegrapic enterprise 
as to concede the surveying of such lines as Govern- 
ment approved of, and to lend ships to accompany the 
ships x laying the cables. 

After enumerating the lines that were being pro- 
moted, &c., the minute continues : : 

“As, in the opinion of the Earl of Derby and the 
Chancellor of the Exchequer, the establishment be- 
tween this country and India of an alternative line of 
telegraphic communication with that od the Persian 
Gulf, and the extension of such line to China and 
Japan on the one hand, and to the Australian Colonies 
on the other, is of great importance, they submit to 
the Board whether some encouragement may not be 
given for the formation of a company or companies 
able and willing to carry out so desirable an object. 
They are, however, decidedly of opinion that, looking 
to the great advance that has within the last few 
years been made in the art of manufacturing, laying, 
and repairing submarine cables, thereby increasing the 
confidence of the public in the permanence of such 
undertakings, they would not be justified in propos- 
ing that any assistance, either by way of subsidy or 
guarantee, should be given to any company which may 
at the present time be formed for the purpose of esta- 
blishing lines of telegraphic communication. They 
would, however, submit whether encouragement may 
not be afforded to companies willing to lay lines of 
which the Government approve, by the Government 
causing surveys, where none now exist, to be made 
of the route along which it may be proposed cables 
should be laid; by rendering assistance to such com- 
ae when laying the cables by means of any of Her 

jesty’s vessels in the same manner as was recently 
afforded by Her Majesty’s ship Terrible in the case of 
the Atlantic cable ; and by using the good offices of 
the British Government with any foreign Government 
upon whose territories it may be requisite to land 
cables or to lay land lines. 

"In any ment to be entered into with a com- 
ta it should be distinctly stipulated that, while Her 

yesty’s Government claim no advantage as 
the rate of charge for Government messages, all 





messages transmitted by Her Majesty’s Government 
wy entecons oe this carta: very considerate 
of Government to “claim no advantage as regards 





charge,” although claiming priority for their messages. 
“ My lords entirely cdinci Ase the opinions expressed 
by the Earl of Derby and the Chancellor of the Ex- 
chequer,” and the minute then enumerates the lines 
the Government consider most worthy of this very 
scanty and economical encour ent, which includes 
the advantage to the company of being obligad to give 
aia to Government messages. These consist of 
‘almouth and Gibraltar direct, Gibraltar and Malta 
direct, Egypt and Aden, and on to Kurrachee, Ran- 
nm to Singapore, Singapore vid Java to Australia, 
ingapore to Shanghae, touching at Hong Kong and 
other points, induding Saigon, if the French Govern- 
ment approve, and Shanghae to Japan. 

The minute then states that the whole of the routes 
along which the lines in question would be laid have 
been examined, except between Java and Australia, 
and between Saigon and Hong Kong, of which routes 
about one-half of each have been sounded, and between 
China and Japan, of which about one-third has been 
sounded. It may be suoposed that it is under the 
authority of this minute that the line has been sounded 
between Malta and Alexandria and between Aden and 
Bombay. We expected to have closed this subject 
in the present number, but find we can only conclude 
it in our next. 








THE WHITWORTH GUN TRIALS. 


WE republish from the Standard the following account ot 
experiments on the Whitworth gun carried on at Shoebury- 
ness on Tuesday and Wednesday last. 

First, in consequence of a recent order that all common 
shells should be carried loaded in the ammunition boxes of 
field brigades of artillery, it became necessary to devise some 
plan to prevent the powder in the shells working up into 
the metal socket or receptacle in which the C percussion-fuse 
is placed, and the plan proprosed was to close the hole in the 
socket by means of a papier-maché wad; then arose the 
question as to whether the explosion of E, time, or C, percus- 
sion fuses, was sufficient to blow into the shell the papier-maché 
wad, and thereby explode the powder charge in it. Similar 
experiments were carried on some short time since, but in 
consequence of two shells not having exploded during those 
trials it was considered advisable to repeat the tests. Fifty 
common nine-pounder breechloader gun shells were provided 
for this purpose, to be fired loaded, each shell with six ounces 
of powder inside it, and the gun charge that of the service, 
viz., eighteen ounces lar; in rifle powder. Of these 25 
rounds were shells wit E time fuses, set to one inch, 
screwed into them to burst in the air; and 25 rounds were 
shells with C percussion fuses, dropped into the metal socket, 
and secured by the shell plug, to burst or graze on the marsh 
at 500 yards. The result of the 25 rounds fired with E time 
fuses were, 17 burst, 8 blind. Seven of the blind shells were 
recovered, and were all found to be blind, that’ is, the fuses 
had not lit. Of the 25 rounds fired with C percussion fuses, 
23 burst on graze, 2 blind. One of the blind sheils was re- 
covered, and it was found that the percussion arrangement 
had not fired the fulminate. 

This practice clearly showed that the fire of the fuses was 
sufficient to blow in the wad closing the hole in the shell 
socket, and that the failures were due to the fuses, which 
were not satisfactory, 32 per cent. of the time, and 8 per cent. 
of the percussion not having acted. 

The second series were preliminary trials of the Whitworth 
9 in. steel rifled M. L. gun, the following particulars of which 
will give an idea of this powerful piece of ordnance, which is, 
in fact, a 310-pounder gun :—Weight, 14 tons 8 ewt. ; breech 
preponderance, 6} ewts.; length of bore, 140,06 in.; over 
all, 163.80in.; calibre, major axis, 9.025in.; minor axis, 
8.260 in.; rifling, Whitworth’s hexagonal, spiral uniform, 
one turn in 17lin. Vent through the cascable in prolon- 
gation of centre of axis, the hole being covered with a metal 
tube catcher for naval service. 

The gun, as before stated, is of stecl, constructed on the 
built-up system. ‘The inner tube is of Firth’s steel, the same 
as the V oolwich guns. This is covered by a second steel 
tube, over the rear portion of which is a steel jacket. Over 
this again are two jackets of “ Whitworth metal,” or steel, 
compressed by hydraulic pressure. This metal can be made 
of any degree of hardness or ductibility, and Mr. Whitworth 
informs us that the tensile strengths of cast iron, wrought 
iron, and his stecl metal as used for ordnance, are respectively 
as 30, 100, and 250. The shape of the gun is good in form, 
and the metal appeared to act up thoroughly to the heavy 
duty required of it. After firing seven rounds, it was tested 
by Mr. Whitworth’s machine (which gauges to the ten 

usandth part of an inch) for detection of the slightest en- 
largement of the bore, or any permanent set, Mr. Whitworth 
considering that the first sign of the yielding of the metal 
marks the commencement of the destruction of the gun, and 
these delicate testings enable the immediate determination 
of the maximum charge to which the gun could be exposed 
without injury. The measurements. showed a set of one 
two-thousandths of an inch at the extreme rear end of the 
ehamber ; of one seven-thousandth at the front of the cham- 
ber, and thence to the muzzle there was absolutely no dif- 
ference before and after the firing. The exceedingly minute 
difference shown may be readily accounted for by the wear 
even. of the instrument or of the face of the bore, or by com- 
pression of the mass of metal. In fact, there was no real or 


actual distension of the bore. 3 
The projectiles are entirely of iron, of hexagon shape, and 
roe to follow the rifling of the gun, having a windage over 
major axis of 0.066 in., over the minor axis of 
0,070 in. Those provided for this experiment were: 1st, 


Common shells‘having parallel rears, and weighing 290} Ib. 
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empty; length, 31.6 in.; diameter, major axis, 8.96 in. ; | 


minor axis, 8.18 in.; capacity for bursting powder, 18 Ib. 
2nd. Common shell with taper rears, 285 Ib., empty: 31.6 in. 
long; in diameter, 8.96 in. - 8.18 in.; bursting —— 
capacity, 18 1b. 3rd. Hollow shot with taper rears, 240 lb. 
weight; 24.7 in. long; in diameter, 8.96 in. by 8.18 in. 
The cartridges were made up ona yery peculiar plan, devised 
by Mr. Whitworth, so that the cartridges might be ignited 
first well to the front. Through the centre was a thin 
copper tube, perforated with numerous holes over half its 
length. Into this at one end is inserted a small funnel- 
shaped primer cartridge, containing 120 of powder, 
the object of which is to ignite the charge of the gun rapidly 
and to begin to move the projectile before the great ex- 
plosion takes place. ; 

The first round loaded in the gun had to be withdrawn, in 
consequence of the copper sora of the cartridge having 
become emptied by an accident. After this there was no 
difficulty in firing the remaining rounds, fine grained powder 
being passed into the vent as an auxiliary to the service 
copper friction tubes for igniting the charge. Disc papier- 
maché wads (18 oz. in weight) fitting the bore, were used. 
These were suitable for the parallel rear projectiles, but were 
not so for the projectiles with their dimensions tapered away 
towards the rear end. These should have had sabots fitting 
to the taper. Some detriment to the shooting of such pro- 
jectiles would thus arise. 

The practice with the gun could only be made at extreme 
low tide, on account of the great length of the range, and 
was thus divided into three operations. 

The experiment was of a two-fold character: 

I. To ascertain the suitable charge for the gun. 

II. The difference of range between shells of 310 lb. weight, 
having parallel, versus taper ends, and hollow shot of 249 lb., 
having taper ends. 

Elevation throughout 10°, by spirit-level quadrant. 

The results were : 























| = 
Nature of Projectile. e| ot 8 
A) =< & 
| R&S 
Ib secs. , yds. 
Common shell, parallel rear} 1; 45 | 13.1 1567 | 25.0 
Ditto ... 2 45 | 13.5 | 4688 | 31.0 
Ditto ... ase e.| 3} 46 13.6 4756 | 36.0 
Ditto ... me ...| 4 60] 13.7 | 4905 | 35.4 
Ditto ... asi ...| 5| 60 13.6 4850 | 27.0 
Ditto ... oe ...| 6) 60 13.5 4895 | 27.4 
Ditto... we ons 7] 6B | 130 { ‘te leaien 
Ditto ... vn ...| 8| 65 | 142 6078 | 11.0 
Ditto ... 91 55 | 14.0 | 6005 | 18.0 
Ditto ... oa 10 65 | 143 | 6089 | 26.4 
Hollow shot, taper rear ll} 55 14.4 5220 | 39.0 
Ditto ... .|12) 55 14.3 5181 | 23.0 
Ditto... .. .(13 66] 144 | 6293 | 33.0 
Common shell, taper rear...|14 55 13.6 i881 | 13.6 
Ditto ... ose «| 15, 65 13.7 14910 14.0 
Ditto ... 16 55 | Not ob- | 4881 | 18.8 


served. 


Srx Steam Fire Enernes ror Bompay.—In the year 1865 
Sir Jamsetgee Jeejeebhoy presented to the city of Bombay 
a steam fire engine, leaving the selection of makers to the 
Government engineer, who entrusted the order to Sband, 
Mason, and Co., of London, and owing to the very satisfactory 
working of this engine, the municipal authorities ordered 
three others through Messrs. Smith, Fleming, and Co,, who 
after searching investigations and trials at the works of the 
various makers, selected them from the same firm, and upon 
their arrival in Bombay the Peninsular and Oriental Steam 
Navigation Company were so taken with its good working 
that they ordered a fifth steam fire engine, and at the present 
time the authorities have resolved to extend their operations 
and to make another station, and in a letter recently received 
from the Municipal Commissioners of Bombay they state 
that there had been another serious fire in that city, and that 
the steam fire engines worked very satisfactory and did good 
service ; and this week has been shipped on board the Anaze, 
bound for that port, a sixth steam fire engine. At a recent 
trial with this engine 1001b. of steam was obtained in 9 
minutes 22 seconds, delivering the water 180 ft. high ; it is of 
the vertical description, 35 indicated horse power, has a ve 
light yet durable appearance, and is altogether very hand- 
somely finished, and of the same class as those which obtained 
for the makers, Shand, Mason, and Co., the Paris and other 
prize medals, 

Tue New River Compayy snp Sr. Pancras Vestry.— 
The vestry of St. Pancras has lately had occasion to complain 
to the New River Company of the very impure state of the 
water supplied by the company for watering some of the 
roads of the parish. On the officers of the vestry investiga- 
ting the matter, it appeared that the supply was obtained 
from the Highgate ponds, into which there is “a flow of 
house drainage and an accumulation of black filth.” The 
New River Company, in answer to the complaints of the 
vestry, call upon that body to construct drains to intercept 
the sewage which has now become intolerable in the neigh- 
bourhood, and prejudicially affects the water used by the 
company for non-domestic purposes. 

A Traty Burnt on tue Mont Cents Ramtiway.—lt is 
stated, by the Courrier des Alpes, that a few days “go 8 
goods train for Italy, composed of four carriages, n 
consumed by fire while ascending the acclivity of Termignon, 
at 37 kilometres (about 23 miles) from St. Michel. The 
engine-driver, stoker, and conductor of the train escaped. 
The ye ows was caused by the accidental ignition of a 
package of lucifer matches which had not been declared, as 
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WE publish, above, an illustration of a compact cooking 
apparatus, in the design of which much ingenuity has been 
successfully devoted. The old fashioned open kitchen 
range, extravagant in its consumption of fuel, and dirty in 
its practice, is passing away, and compactness, economy, and 
extensive adaptability is aimed at by the numerous inventors 
of camp, kitchen, and universal cooking apparatus. There 
is no doubt that if challenged the United States could pro- 
duce the smallest stove to do the largest amount of work, 
and of all the numerous American designs, perhaps the most 
successful is the apparatus in use on the hotel cars running 
on the western railways. 

Mr. Waygood’s stove consists of a close iron fireplace, 
with two compartments above, anda stand on the top on 
which a kettle or saucepan can be placed; a bracket in front 
serves to support an open or Dutch oven, on one side is 
placed a fixed oven, and on the other a bracket for warming 
plates. The apparatus rest upon four legs, and stands in a 
sheet-iron tray, which receives falling cinders and ashes. 
The heat is conveyed from the small fireplace at the bottom 
up two Q-shaped flues on the outside of the stove, which 


the chimney. 

It is not evident why Mr. Waygood loses three-fourths of 
the heating surface which is given by the curved sides of 
the © flues. By a different arrangement the whole of this 
surface might be utilised, and the “cottager’s friend” be 
made a still more valuable acquisition. 

In practice, the consumption of fuel is exceedingly small, 
41b. of coal being sufficient to cook a dinner for twelve per- 
—_ _ can also be well employed, if coal is not to be 
obtained. 








American Traps’ Untons.—The organisations which 
have been established by the working men of the various 
trades for their own protection ant government have too 
frequently adopted rules which interfere materially with the 
rights of employers. Such, for example, is the attempt to 
regulate the employment of apprentices, and to prohibit 
Union men working with sen Salen men. These are mat- 
ters over which Trades’ Unions have no right to assume con- 
trol; they belong to the employer alone, and should be left 
with him. Workmen, if not bolstered up by their Unions, 
would soon find their per spheres, and employers 
would not have unskilled workmen forced upon them. 
Were the support of the Unions withdrawn from in- 
competent men, they would be speedily either forced out 
of the market or compelled to ect themselves in 
the branch of labour they profess. These incompetent 
workmen, forced asthey are by the Unions into situations 
which should be filled by men of intelligence, experience, 
and skill, do more harm to the ing workmen than twice 
their number of apprentices.would do. The matter of em- 
ploying a: tices seems to have been recently satisfactorily 





required by law. 
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settled by a hi, law than that made by Trades’ Unions. 
In Westhantet County last week five eieklayers were found 





convey it into a chamber on the top, whence it passes into | 





WAYGOOD’S COOKING STOVE. 


ilty of a charge of conspi for having refused to work 
yl a a ob ern, re = Ami had not been submitted 
to the Union for approval. ‘The case was tried by a 
jury, and, it having been shown that in consequence 
of the refusal of the accused to work with the ap- 
prentice the lad had been dise , they returned a 
verdict of guilty against all five. section of the Act 
under which they were convicted provides, among other 
things, that if two or more persons shall soy 3° to commit 
any act injurious to trade or commerce, they shall be deemed 
guilty of a misdemeanour. The rigid enforcement of this 
section would necessarily put an end to all strikes, and would 
secure to employers the right to ogo 4 such labour as their 
interests require. By doing away with all injurious combi- 
nations it would compel mechanics to rely upon their indi- 
vidual exertions and skill for their situations and for ad- 
vancement in their respective callings. The bricklayers of 
this city who have so stubbornly insisted upon their unjust 
Pate. 5 would do well to heed the Westchester decision.— 
New York Times. 

A Dexr Sza Deepeine in THE GuiP SrrEaM.—At the 
meeting in August of the United States’ National Academy 
of Sciences, a paper was read by Count Pourtales, who has 
recently been employed by the Coast Survey to dredge the 
bottom of the ocean along the course of the Gulf Stream in 


parallel lines, crossin, current, the lines being about ten 
miles a In starting south-easterly from Frorida, he 


found the bottom for four or five miles made up of the 
common coral sand of that neighbourhood, with very scanty 
traces of life. The next area, from 90 to 300 fathoms, and 
the first part of the wag Seaaing « pistes ie » sediy Boor 
made of very hard limestone, ved from living shells. 


Life was abundant, consisting of lamp-shells, » 
crustaceans, and molluses ly. There were also 
many bones of the manateo, a dolphin-like animal, usually 


found living in shallow water. The third area was the re 

and common ocean bottom, from 250 to 300 fathoms, covered 

by the chalky remains of foraminifera—those minute ) 

found several years since on the telegraphic plateau in 

the North Atlantic. He also exhibited a ‘es the bottom 
extendin 


Island, 

100 miles wide. Outside of it was a calcareous bottom, oc- 
cupying the whole area south of Ge Between the two 
off the Carolinas, is a limited deposit of green sand, contain- 
ing the foraminifera. A was read from Professor 
Agassiz, warmly eulogising 
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THE MHOW-KE-MULLA VIADUCT. 
i iers of the 
Ws illustrate below one of the i ent enone 
been prepared an illus- 


gines, weighing 56 tons each, oe together). 
neluding the girders and t way, 

was a 603 tons to cae dade | line 

3 tons per foot run. The gr : 
the set did not excced one-eighth of an inch. 





itions of the piers and two abutments are shown b; 


The i 1 
the dark blocks on the plan Fig. 2, whilst the dotted lines 
show the number tions of the old piers. Excepting 
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ved. 
Dari the construction of the new bridge the whole. of 
the traffic of the south-eastern line passed over the 
tramway shown in the plan, Fig. 2. 
1 a 





ae were respectively carried out by Mr. Dewar and Mr. 
R. the resident Sus ihe contractors were 
lover and Co. 








SCARBOROUGH HARBOUR IMPROVEMENTS. 
To THe Eprror or ENGINEERING. 

Srr,—As the plan I have sent in for this competition 
po oe a bla ee 23 ints, your ions at the 
end of the description of Mr. Nisbett’s scheme in EnernzeRine 
of last week, I have taken the liberty of ange Lethe wma 
sketch plan, and the following description of my scheme. 
On referring to the plan it will be seen that I have endea- 
voured to increase the harbour tion without en- 
croaching upon the sands more than is absolutely necessary. 
By the construction of the new pier as pro and the 
removal of the Old West, Island, and Vincent's piers, the area 
of the harbour will be increased more than seven acres, and at 
the part where it is most required, namely, where the deepest 















This tramway was level from A to B, whilst from B to a 
little beyond C there was a down gradient of 1 in 83, suc- 
ceeded by one of 1 in 74, which extended to the bottom of the 
gorge. tramway then rose again, first with a ient 
of 1 in 74, and then with one of 1 in 40, to E, where it again 
joined the main line. The mode of working this tramway 
was as follows: The ns descendi e ghaut were 
hand-shunted along the level from A to B, and lowered from 
B to C by a wire rope guided —— rollers, and attached 
to a 56 ton ghaut engine working on the main line in the 
tunnel from to X on a gradient of 1in 40. The wagons 
were released at C, and ran pd greny to D, thence to E, 
where they were “spragged,” then drawn up to F by a 
30 ton ghaut engine working on the incline of 1 in 20. Wagons 
ascending the ghaut were “shot” over by a locomotive at F 
at velocities varying from 10 to 20 miles an hour, and were 
8 wherever came to rest between the points D and 
¢. and thence drawn peng the wire po to the 
engine in the tunnel. 0 loaded or em ns 
were run over at a time. The maximum number of both 
“up” and “down” ms run in a day was above 300, the 
dail average for several weeks being about 250. 

The following Table gives the average result of several 
experiments : 



































mY ie s 

E) 2 eo btsles 

S| a gsipbaiga 

Position of Wagons. 3 BRae Bigs 

P| 

i] 2 Peas 

Wagons descending |¢ to Pisce] 0.05 | 16160] 124] 304 
Wagons ae 

ately. | F to 
shout I? mae peepee P| 18 |47| 22 | 423 








——_yy 


it 
asses 


(dOLANO PIER? 
Cee 
TO bE REMOVED 





@ECTION AT A.B. 


37.02 





——— 


water is. The platform of the new pier 1 propose to be 37 ft. 
in width, to allow the carts to pass each other freely while 
the fish are being unloaded from the boats. By the removal 
of the old piers before mentioned, the materials would be 
used in the new pier, thus saving a very large sum, and at 
thé same time opening out the interior of the harbour, and 
making it more convenient for the boats to work in and out. 

By extending the new Pod into deep water, I believe a 
a of 6001. will be saved in dredging, by pre- 
— the sand washing into the harbour with the north- 
westerly gales; the north and north-easterly gales, although 
the most violent that visit that coast, do not cause the silting 
uP of the harbour. The entrance would be 150ft. wide, 
which might be considered narrow, but it must be remem- 
bered that no ships of large size ever use the harbour, there 
not being depth of water sufficient. Again, an advantage of 
having it of this width is, that at the fall of the tide the scour 
of the water passing out would prevent any bar of sand from 
forming and obstructing the navigation as at present. 

On reference to the cross section, it will be seen I have 
designed the face of the pier with a flat slope seawards, 
curving up as it nears the top; the long slope leading up the 
waves lessens their force, and the curved head turning them 
back makes each wave counteract in a great degree the force 
of the next. 

The light-house and pier-house, at present standing on 
Vincent’s pier, I should remove, and rebuild it at the end of 
the new pier. I-estimate the cost, everything complete, at 
16,9731. 

Apologising for taking up your valuable space, 

I am, Sir, yours obediently, 
Arruur A. Paty. 

7, Parliament-street, London, 8.W., 

Sept. 14, 1868. . 





To THE EpiTor or ENGINEERING. 


Srr,—In Ri notice of the plans proposed for the im- 

t of Scarborough Harbour, you particularly allude 

to the requirement of the commissioners in their instructions 
to competing engineers, that in designing the works the 
strictest economy should be observed. Thi uld be deemed 
an essential point in all cases, and has been especially studied 


in the design sent in by me. No doubt, with ample funds at 
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his disposal, an engineer might draw out a very extensive 
and comprehensive scheme at a cost, as in this instance, ST 
60,000/., or even more; but the question arises, will the 
revenue of the port warrant such an outlay? The staple 
traffic is in fish; and although in a thriving state, it forms, 
with the other small branches of commerce carried on there, 
but a slender source from which to procure the means of 
carrying out so extensive an undertaking; and, indeed, I 
consider an outlay for additional harbour accommodation to 
the extent of 10,000/. should meet all that is req uired. 

The new West Pier will enclose sufficient area for this pur- 
pose, whilst the old West Pier, which will not pay for removal, 
should be left to form one side of the intended harbour. This 
new pier will give shelter at the entrance, and ensure quict- 
ness within, and the depth of water will be increased so that 
small vessels can enter on the first of the flood when the 
present harbour is inaccessible. 

The width of entrance proposed is 150ft., which is con- 
sidered sufficient for the trade; and on this point it may be 
remarked that at the neighbouring harbour of Bridlington, 
which was specially designed for a refuge harbour by the 
late James Walker, and upon which a large sum of money 
was spent, derived chiefly from passing tolls, the entrance is 
only 80 ft. wide, and in a position much more difficult of 
access than that of Scarborough; whilst last year when the 
Eastern Pier of that harbour was lengthened 150 ft., render- 
ing the entrance still more difficult of access, it was not con- 
sidered necessary to increase the width ; indeed, the principal 
object of the extension of the pier was to procure that 
tranquillity within the harbour, which even so narrow .an 
entrance as 80 ft. could not maintain. 

An important feature in connection with such harbours is 
that business commences immediately within the entrance, 
differing from the larger ports, where there is generally an 
outer harbour or basin where the tange is spent, and perfect 
tranquillity in the inner or business part of the harbour 
thereby ensured. 

Your proposal to straighten the outer end of the pier can 
be effected without any additional cost, but the slight cant 
given to this pier ensures the tranquillity of the new harbour, 
and is, I consider, preferable to the crossheads or spurs which 
haye been introduced so prejudicially at many harbours. 
For example, to go no further again than Bridlington, the 
spurs introduced on the inside of the West Pier there have 
been condemned as interfering seriously with the, working of 
the harbour, without in the least checking the range or con- 
tributing to the quietness of the berths. 

The remarks which appear in your journal on-this and 
kindred subjects must, from the extensive circulation given 
to them, be productive of great benefit, and materially aid 
harbour autherities in dejgrmining the proper course to be 
pursued to avoid. those errors which have often been ¢om- 
mitted from the want of.a thorough consideration of ‘the 
whole subject beforehand. 

I am, Sir, yours, &c., 
Wittiam D.: Nisbet. 
Sunderland, September 14, 1868. 


To THe Eprror or ENGINEERING, 


Srz,—It is presumed that ‘the design for the proposed 
harbour improvements at Scarborough, illustrated in’ En- 
GINEERING of last week, is not the one selected for the first 
prize in the competition opened in March last by the Piers and 
Harbours Commission ; as such is not stated in your article. 

The old harbours are a Chinese puzzle, a labyrinth, a piece 
of patchwork, fabricated, improved upon, and added to from 
time to time as necessity arose, and the popular voice 
directed. They consequently do not present a comprehensive 
plan; and as a place of refuge, or for the loading and dis- 
charging of vessels, are of a very indifferent class. The 
are dry at low water, so great is the quantity of silt deposited 
within, and they are difficult of approach at such periods as 
they may be approached at all. 

Any new works to be constructed should be devised so as 
to reduce the silting process to a minimum; to give an in- 
creased extent of berthage for the fishing and other craft that 
frequent the place, to provide a safe, reliable, and easil 
gained entrance, and to preserve intact as much of the san 
as possible. 

The plan you have illustrated it is submitted is weak in 
each and all of the respects named, viz.: the harbour’s mouth 
is presented right towards the south-west set of the tide— 
the béte noir of the situation, and inviting it to enter and 
discharge its matter held in suspension ; the berthage gained 
is insignificant, as four-fifths of it will be high and dry at 
half tide; the entrance will be equally unsafe and puzzling 
as ever, as well as being an infraction of an axiom with har- 
bour- engineers, that “The entrance to a tidal harbour shall 
always be placed at the most seaward and salient part of the 
works ?’ and, lastly, the sands are uselessly encroached upon. 

Such accommodation as is requisite can be gusqused bs 
building a pier extended from the West Pier, with two or 
three cants, and running seaward until it stops at 100ft. 
from the East Pier head, affording an entrance to the har- 
bour facing south-west or thereabouts. This ought to be 
accomplished for the sum of 20,0002., which amount would 
include the cost of removal of the Island Pier, and also of the 
Lighthouse or Vincent’s Pier, which latter ought to be 
done, the archeological instincts of the gentlemen who form 
the Piers and Harbours Commission notwithstanding. 

There must be some mistake about the figures (14 acres) 
alluded to in your remarks, as the whole area of the existing 
harbours is less than that quantity. 

To sum up, to spend less than 20,0007. here will be to 
throw good money after bad. The harbour site needs pro- 
tection chiefly from its arch enemy, the south-west set of 
tide with its precious freight, and such cannot be given for 
the lesser sum named, as clear to a schoolboy. 

I am, Sir, your obedient Servant, 
BINWACLE. 





THE WAMPANOAG: MR. ISHERWOOD’S 
DEFENCE. 5 
From the American Army and Navy Journal. 

THE oe and minority reports on the Wampanoag, 
though they differ in other 8, agree in one i t 
particular ; both recognise certain grave defects in the vessel, 
and recommend substantially the same alterations to make her 
of practical use as a ship of war. Commodores Smith and 
Jenkins, the bureau officers who formed the majority of the 
board, after a very general endorsement, finally descend to 
a and by saying: “We would most respect- 

ully recommend that, inasmuch as the main and special 
purpose for which this vessel was built no longer exists for a 
navy in time of peace, the Wampanoag be given a light spar- 
deck ; that tests be made to determine whether any of the 
boilers and smoke-stacks can be dispensed with, and still 
retain sufficient steam power for all practical p' 3. and 
such smoke-stacks as may, after trial, be found indispensable, 
be made telescopic, so as to prevent their interfering with 
the sails and sailing qualities of the vessel.” 

And Commodore Alden closes his practical criticisms by 
declaring his agreement with these recommendations. Cap- 
tain Nicholson, the commander of the Wampanoag, who saw 
everything connected with her in a rose-coloured light, had 
also previously.reported to the same effect. It might, there- 
fore, be reasonably assumed, one would suppose, that the 
Wampanoag is not, certainly, as she stands, a practical ship- 
of-war. But Mr. Isherwood will not allow even this. He 
tells Commodore Alden, who only agreed with Commodores 
Smith and Jenkias, that, “had a midshipman of the Naval 
Academy, at his examination, given such an opinion after an 
examination of the vessel, his chances for graduation would 
surely have been seriously diminished.” To this polite 
declaration he adds the following : “To a skilful naval officer 
this great military advantage of four smoke pipes should 
have been at once apparent.” 

The minority report.points out another defect in their 
machinery which greatly interferes with the sailing qualities 
of the Wampanoag class of ships. It is a defect which is 
peculiar to Mr, Isherwood, and a characteristic of all his 
scores of ships, except, perhaps, the Franklin, which has a 
hoisting screw. The report says: “ The serew is 19 ft. in 
diameter, andis constructed with what is termed an ‘ex- 
panding pitch;’ the — of the screw expands from 234 ft. 
to 264 ft.; mean pitch, 25 ft. Itis fixed, and has four blades. 
It should be added that the pitcly is ‘such that the blades 
stand nearly square across the stern, thus making the screw 
offer great resistance to the progress of the vessel when she 
is under canvas, without the aid of steam. It is very 
questionable whether, with this screw, the ship can be made 
to ‘ tack’ without the aid of stéant.” 


Mr. Isherwood, having responded to the other criticisms F 


with insults, meets this with unbecoming ridieule. He tries 
to.belittle the importance of an engineering defect, the 
ravity of which would have a to any engineer who 
Fad breadth enough to comprehend the necessity of building 
a ship with reference to actnal use, and not merely to 
satisfy some recondite theory of the propelless To show the 
strict accuracy of the criticism, it will be enough to say 
that the extremities of “each of these four huge blades 
form an angle with the keel of 67 degrees, and it is only 
necessary to twist them 23 degrees further to make them 
exactly square. The consequence is, of course, as the 
report states it, that the screw offers great resistance 
to the progress of the vessel when she is under canvas only. 
This defect, taken in connexion with others which all three 
reports point out, renders this class of vessels—the vessels 
which, of all others, should be of the highest efficiency under 


canvas—the least efficient under sail of any ever built for the | , 


na They cannot even “tack” without the use of steam. 
Mr. Isherwood’s affluent imagination pictures the Wam- 
panoag as proudly careering along, the mistress of every sea, 
“the flames of burning wrecks” left behind her, supplyin 
herself with coal for “an indefinite length of cruising,” an 
pletel tralising the British steamers madly bre one 
to check her awful career. But suppose we descend from 
this splendid flight to plain facts. Su these burning 





wrecks didn’t have coal. And even suppose they did, how is | », 


the coal to be transferred from them to their proud victor 
unless in the calmest weather? But it is cruel to spoil a 
picture so glowing with colour, and so gratifying to the 
American eagle. 

The necessity of these vessels having fine sailing qualities 
is understood by Secretary Welles, who says in his letter of 
instructions to the board, “It was also an object that they 
should possess sailing ability that they might cruise 
with canvas, and thereby economise fuel until a suitable op- 
portunity was presented’ to use it.” 

The minority report alludes to the remarkable defect in 
the engines, in that they are constructed without bed-plates. 
But Mr. Isherwood, who treats the distinguished aut 
the report as if he were an impertinent schoolboy contra- 
dicting his master, answers that “he (Commodore Alden) 
does not appear to know what bed-plates are,” and’ “ that 
they do not belong to engines of that type.” Commodore 
Alden, in explaining the consequences of this defect, had 
said: “ With a beam oun, teed the ship moving about con- 
siderably, much trouble was experienced by the heating of 
the after crank pin. This, the chief engi thought, was 
due to the fact that they had just put Babbitt’s metal 
into the brasses ; it may, however, have been owing to 
“ working” or “springing ” of the pe ope ——_ 
as they rest directly on the bottom of the vessel, without the 
interposition of any bed-plates. 

Any impartial engi will see that the commodore had 
Low what bed:pintexeres:INtiy "do tot baleng to-angines 

Ww Ww. -plates are: “do not te engines 
of that type,” t weuld aos ordinary anaes 
there was something out of order with the “type.” » We ate! 
very ready to acknowledge that the “ type” 1s original with 


of | 3 





Mr. Isherwood. They are‘ the first engines of the 


i ever |) 


built, and ill be the last. The trouble caused by the 
lack of bed-p! is easily explained. There is a rigi 
crank-shaft, of 40 ft. , With no less than six 
Fon geet ee Ga 
in 8 8 course, ip 
within this 40ft., as all wooden ships do spring in 
weather, these bearin; out of line: 


ing entirely. If panoag had 
not been so tenderly cared for, but had been allowed to en- 
counter such weather as is continually met at sea, this glar- 
ing defect would have been so conspicuous that no amount 
of dissimulation could have concealed it. Even with the 
Heme bes did encounter, we find that some of the: bear- 
ings this shaft did give “ much trouble.” 

a previous article we pointed out and demonstrated that 
there are many ships, for years in actual service, with engines 
developing u 8 of 1250 more horse power than those of 
the Wampanoag (even taking Mr. Isherwood’s wild estimate, 
based on a toe of an hour’s duration, as the measure of her 
power), and yet occupying about 40 per cent. less , and 
weighing about 250 tons less. 4 ah everybody—from 
Captain Nicholson to Commodore Alden—really admits that 
the Wampan is practically useless as she stands, let us 
show what tah be done with her and her sister ships to make 
them of some sort of use as naval vessels. 

1. Let iercog-wheel engines be removed, and consigned 
to the scrap heap, and. in their place substitute a pair of 
ordinary plain — e engines of the same power and 
capacity, i.¢., withethe same pressure and supply of steam. 
The change will savé 26ft. Gin. in the length of the ship 
occupied by engines. 

2. As the four superheating boilers are proved to be of no 
use whatever (ex perhaps, in fees to the patentees), let 
them be : io. This will save 8 ft. 9 in. 

3. her boilers be so moved that two smoke-pipes shall 
be s t, and let these be telescopic. 

4 finally, be supplied with a new screw, which 
as little as possible with her sailing qualities. 

ions, among other advantages gained, 

in the length of the ship occupied by 

in., enabling even a greater supply of 

i be stowed wholly below the 

iving more room in the quarters for officers 
‘eaides taking a safer ship. As she is now, if she 
é 46 be caught im a gale, with her lower bunkers 

‘and those r berth i Sal, Bae peanes of grovity 
be'teo high for’ proper stability, and the want of a bed- 

li be-mademanifest by heating of bearings and pro- 

ap i Her engines, too, as altered, 

ry and less com; ted ; for, notwith- 
ood’s extraordinary effort to disparage 
all modern professional experience is 
ir favour. The geared engine was 
» on account of the immense space it 
$ship, and its complication. All the engines 
ma. Brench navies, all the engines of those 
few shipg Whose splendid trips across the Atlantic 
ked a new era in ocefin navigation, in fact all the 
in mgines im, use on any séa are the direct-acting 
engines ‘which Mr: Isherwood has the face to attempt to dis- 
parng@a. He even goss so far as to say that “it is doubtful 
wh ther uch acting engines as those of the Minotaur 
could be p actically worked twenty-four hours at a speed de- 
a oped at their = ered trial at the measured mile. 
They will probably fail utterly !” 
it worth’ while to notice so absurd a statement, 


" her, 
shall interfere 
By | 


a, 
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bullae 
lord&.o fic 

re exae 

they ate 4in. 
service, and had steamed 
ing im’ a i 

took,’ when every bearing. was di 


bo: off, thus exposing all the working par of 
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THE PHILADELPHIA WATERWORKS. 
Tue water power works at Fairmount, Philadelphia, were 


+ commenced in 1819, and apn 9 Boy with water 


by means of three wheels and pumps April 23, 1822. 

The power was obtained by the construction of a timber dam 
across the river having an overfall of about 1200 ft. in length, 
which produces a and fall of 6 ft. 6 in. when the tide is 
full, and 8 ft. 6 in. when it is low. To obtain the full fall at 
low tide it was necessary to place the wheels so that their 
lower edge was about 2 ft. under water at high tide, accord- 
ingly the wheels could not be run at such times, causing a 
loss of from six to seven hours daily. , 

The mill house, as originally built, was designed to contain 
eight wheels and pumps, which were finally erected as the 

itional wants of the city made it necessary. 

The wheels were all breast wheels; working to a tight cut 
stone shuting. They. were of the following sizes: One 
wooden wheel 15 ft. diameter, 15ft. wide on the bucket, 
driving a double-acting pump, 16in. diameter and 4 ft. 6 in. 
stroke. Two wooden wheels, 16 ft. diameter and 15 ft. wide, 
driving pumps 16in. diameter, 5 ft. stroke. One cast-iron 
wheel, 16 ft. diameter, 16 ft. ; pump, 16in. diameter, 
5 ft. stroke. And four cast-iron w 4 18! ft. diameter, 15 ft. 
wide, with pumps 16 in. diameter and 6 ft. stroke. 

The pumps are all doutle-acting, with solid pistons, are 
placed almost horizontal, and receive their supply from the 
flume which feeds the wheels. 


The ground plan (page 268) shows the arrangement of the 
mill building with its pumps and wheels, as well as the re- 
servoir, forebay, and dam, with a section of the dam in 
shallow water. In the deep water, cribs were sunk and the 
dam built upon them. These cribs were 50 ft. long u 
stream, 20 ft. wide, and in some places were sunk to a te th 
of by me The whole dam from low tide up was rebuilt in 1842 
an , 


In 1851 the present chief engineer of the works introduced 
the first turbine wheel employed at these works ; it was placed 
outside of the. main ing, using a waste gate for its 
supply. It isa Jonval turbine, 7 ft. diameter, with a bucket 
14 in. by 10 in.;.it drives a double-acting pump, 16 in. 
diameter and 6 ft. stroke, at a speed of 13 revolutions of the 
crank-shaft per minute. 


It has been in almost nt use ever sincé its erection, 
costing comparatively little for ifs, sometimes running 
for months er with searéely a moment’s intermission. 

The wheel gens so eminently successful, that the late 
engineer of the works, Mr. Birkenhime, in 1860, erected 
three more, and larger turbines in a new mill-house, built 
upon a part of the Mound dam.- These wheels are of the 
same class as that put in in 185%¢¥They are 9 ft. diameter, 
and each drive two double-acting’ foree pumps, 18in. dia- 
meter and 6 ft. stroke. 

The wheel and pumps,now being erected are to take the 
place of two of the old breast wheels in the old mill house, 
shown on the ground , as Ne. 1 and 2, the house being 
extended further into iver for the purpose. 

The wheel is 10 ft. 3 in. eter, 17 in. deep in the movable 
bucket, and will drive tWodouble-acting pumps, 22 in. dia- 


meter and 6 ft. stroke.. 
The water is taken into the pumps from the flume through 
k valves on each seat; 


valve chest containing six brass 
these valves are of different sizes, and will therefore not close 
precisely at the same time, thus avoiding much of the shock 
that would otherwise oceur; the‘discharge valves are not 
shown in the drawing, but are the usual triple beat Cornish 
valve. : . i 
Each pump is provided with gates to shut it off fram.the, 
flume, and a stop cock on the aseénding main, so that one 
pump may be thrown out of use should it need repair by dis- 
connecting the rod and shutting these gates and cocks, thus 
avoiding necessity which exists with the wheels, former] 
put in, of disusing both pumps when only one is out ir. 
The tail race is provided with a drop gate, the obj D, 
to close the tail race by rai this gate, and then pumping 
out the wheel pit by means of a 6 in. centrifugal pump driven 
4 a small turbine 9in. diameter, 
e 


I , Supplied with water from 
ascending main, and therefore-working under a head of 

about 96 ft. This arrangement would be a great advan’ 

should any accident occur to the pit-work of the wheel. 

All the turbines at these works are built and designed by 
Emile Geyelin, a French engineer, ‘who first introduced the 
Jonval turbine into America. 

The design for adapting the wheel to its peculiar work, 


and of the pum Sr nega, aad connenions, is b 

Frederick Grafh chief engineer of the waterworks of the City. 
The main to the reservoir passes over the forebay at a 

height of 9 ft. above the level of the dam, is of flanged pi 

36 in. diameter, suspended by wrought-iron suspension bats,. 

the pi geen 9 Rerpesahy rye oe omar ag 

The cleat span, is 77 tt. 1lin. At the terminus of the bridge is 

theo ; 


po: entering the-reservoir, 
surface peep are eed two clack valves in order to 
prevent the return 9 ‘the ater should accident occur to the 
main. Tac 


Philadelphia was the ‘first city jin America to supply ite | 


citizens with water, ® steam works having been erected in 
1797, at a lower, point On the river than at Fairmount ; subse- 
quently these were abandoned, and in 1812 steam works were 
sta at Fairmount, these being im their turn abandoned in 
favour of the present water power works. 
chs Gok SONOS lige: Gatls were docgeed aot 
wor! Teservoirs as ly built were desi 
5 erat, father of the present chief 


the drawing, Fig. 1 shows, a section through the centre 
of the turbine, and Fig. 2 a ground plan; Fig. 3 is a side 
elevation of the new pumps fitted to the old illhouse ; and 





Fig. 4 is a view of the trus sed ascending main, which has a 





clear of 77 ft. 1Lin.; Figs. 5 and. 6 sections of the 
Pdaring siddlee ofer the diatabatl on wikeh the ends of the 


main rest; Fig. 7 are details of the valve seats, and Figs. 8 
to 14 details of air chambers and connexions ; 1d isa 
half élevation and half section of the pump cylinder, and 


Fige. 15 to 19 sections ofthe cylinder and valve chest. 
addition to these works just described there are several 
steam pumping stations in Philadelphia; one on the Delaware 
ing its supply from that river, with two steam engines, 
one a low pressure beam engine, working a horizontal double- 
mene pump y in. a and une ss the —- 
pressure horizontal engine, & pum 
same size as that actuated by the beam engine; two 
pump through 2% miles of pi 

Another works are sleunied co the Schuylkill river, about 
three-quarters of a mile above Fairmount. At these there is 
one Cornish beam engine, with 60 in. eylinder, and 10 ft. 
stroke, with a plunger pump 30 in. diameter and 10. stroke ; 
a second Cornish engine is now being erected with 72 in. 
cylinder and 10 ft. stroke, the pump being 36 in. diameter 
and 10 ft. stroke. Besides these are two Golinary condensing 

ines, with double-acting pumps. 
the oj ite side of Schuylkill, works have been 
erected for the supply of West Philadelphia, and consisting 
bend Bull Cornish engines, with 50 in. cylinders and 8 ft. 
stroke. 

At Roxborough is now being erected a Cornish beam 
engine, with 72 in. cylinder 10 ft. stroke, with 20 in. 
pump Dd 10 ft. stroke. ‘ 

At Germantown there are two high- engines, eac 
capable of pumping about 1,000,000 v alloeas (of Ib.) per 
day. In the City of Philadelphia is now laid a system of 
450 miles of main distributing and service pipes. 








LIVERPOOL NOTES. 


Lrverpoont, Wednesday. 
The Bricklayers’ Strike in Li —There a to 
be some probability that the dispute between the tative 


Bricklayers’ Society and.the master builders, which arose out 
of some differences as to the rules which should regulate the 
trade, will be be peacefully settled. At a recent meeting of 
the Bricklayers’ Society it was resolved to invite the masters 
to concur in framing’a.code of rules which shall be mutuall 
satisfactory both to employers and employed, and that suc 
rules should be settled by arbitration on the terms stated, as 
already proposed by the Committee of Masters. Another 
important resolution was — at the same meeting, viz., 
that it is undesirable to hold ‘their meetings at publichouses. 
We may, therefore, fairly hope that this most inconvenient 
strike is quite at an end. 

Postal © tion bet the North of England and’ 
South Wales.—A more direct and-expeditious transit of 
mails between the large centres of industry in the north and 
the manufacturing and colliery districts of South Wales is 
very urgently demanded, the present arrangements only 
admitting of a letter being received upon the day after that on 
which it was written, or, at the utmost very late in the evening 
of the day of posting. In some cases letters arrive from certain 
towns within an hour or an hour and a half of the time of de- 
em, the return post, as is the case with letters arrivjng 

iverpool, Birmingham, Manchester, &¢., which arrive im} 
Swansea and other towns of South Wales at 12 o’clock noon, 
and the return mail closes about half past one in tlie after- 
neon. The cause of this delay and inconvenience is that the 
mails are conveyed the circuitous route of the Great 
‘Western Railway. Central Wales. Railway, which has, 
been affords a much more and ex- 
peditious route for thie mails, and it is ho 

resent agitation for a change will be fav: 
y the Postmaster-General. By i 





route, letters from. the:.north reach Swansea a little 
— 9 o’clock im the ing, ‘ mail could be 
yed until 5 p.m., thus gi ig ® whole day for business 

m. 


the principal copper 


correspondence. A memorial 
proprietors, and others was 


smelters, iron merchants, colliery 


presented to the Corporation of Swansea, last week, asking | ,;, 


them to take the usual steps to bring the matter before the 
Postmaster-General. Similar action is being taken in all 
the other large towns throughout the district. 
The mt pe of Birkenhead.—It is reported that 
the Liberals of Birkenhead. are. much dissatisfied with the 
| Conservative member, Mr. Johxi Laird, and are en- 
vouring to induce Captain Sherard Osborn to allow him- 
self to be put in nomination in opposition to Mr. Laird at the 
ensuing election. 


» Mr: Read's Steering .—It will be recollected that 
‘some time ago Mr. achief in the coastguard | 
service, had a dream in he fancied that he 


could distinguish at a great distance the course a vessel was 
steering by seeing the movements of her rudder. According to 


the ancient philosophy—this dream having been verified by re- 
petition wan 99 Read was induced to give the subject some con- | 
sideration, and the result was that, after much laborious 
thought he succeeded in perfecting and bringing into 
practical use a system of ine 3 as a) 
yi te Steering —, which eh cgpeatly 
‘simplify the rule of the at sea. Such is the story-—at. 


by 
a selactng apenas the ship’s helm with ch elaskoart 
and port lights, during the night, and with a ball: or signal 
during the day, so that any movement given to the helm is 
at once indicated to any approaching vessel. This, of course, 
presupposes the approaching vessel to be acquainted with the 
system, in which case it would, if an intelligent and careful 
look out were kept, i y prevent a collision. A 
rope or chain is drawn through a block at the mast-head, 
and from thence it passes through a block hooked on the 
ship’s side, and laid along the rail or water ways through a 
tv 


passed under and over the barrel of the wheel, and to the end 
of the tiller; if the rope ‘or chain is placed on to the barrel of 
the wheel. The port and starboard lights are connected with 
this apparatus, and the turn of the wheel to the right or 
left raises the corresponding light from its box and p' it 
fully in the view of any vessel ame The lights are 


laced in metal tubes, open at front, so as to show the 
ight clearly to approaching vessels, and with holes at the 
back, so that the steersman may see that the yee 

ing from behind may 


—- properly, and vessels a) 
know the exact course which is being taken by the vessel in 
front of them. During the day the signal consists of a move- 
ment of a yardarm at the mast-head with green or red flags 
or balls, which are seen to port or starboard, in accordance 
with the motion of the helm. A trial of the invention was 
made on board the steam tug Sea King on Friday last, in the 
presence of Lieutenant Parkes, R.N., Captain Ward, President 
of the Mercantile Marine Service Association, Captain Cro- 
mer, Captain McLeod, Examiner at the Sailors’ Home, 
Coghill, to the Salvage Association, 
Lloyd’s ; Captain Cawkitt, or to the Liv 1 Under- 
writers; Captain Paton, Superintendent to the West India 
and Pacific Navigation Company; Captain Comforth, 
in Green, and other gentlemen interested in shipping ; 
they all expressed their a py working of the 
apparatus. Captain Mends, ., is of opinion that whether 
invention is rejected by the Board of Trade or not, it 
will be of much service in narrow waters. 
Discovery of a Lead Mine near Longridge.—What ap- 
“sophie gle good run of lead ore has been laid open 
y some men who were at work on a farm at Thornely, on 
the estate of the Earl of Derby, about two miles from Long- 
i About a hundred weight of the mineral has been got 
out, and the pieces found were mostly surrounded by lime- 
stone and grit. The largest or found weighed about seven 
pounds. On the discovery of the ore, Lord Derby’s steward 
was immediately communicated with, and the works on 
which the men were employed have been suspended until in- 
structions have been received. 








THE METROPOLITAN EXTENSION 
WAY. 


Ox Tuesday last, another link in our now widely-extended 
chain of metropolitan railways was inspected, preparatory to 
its formal opening on the 1st of October next. It was not a 
Government inspection, but an imspection by the railway 
officers themselves, to see that all was in readiness for the 
final official.survey. The new line, though not a long one, 
opens up a most im district, and, what is more inte- 
resting still, it leaves,only a very short space—a little over 
600 yards—to effect its junction with the line running from 
Brompton to Palace-yard, which will be open for traffic at 
the end of the year. All that will then remain to complete 
the entire circle will be the narrow strip along the Thames 
Embankment, up Cannon-street, round Fenchurch station, 
to Aldgate again. 

The line ins yesterday extends from the junction 
with the main Metropolitan line, under Praed-street, to the 

-road station at Brompton, within a few score yards 
ot he siteof the old Exhibition building of 1862. Its length 
his @ little over 24 miles—more than half of which is open 
‘eutting—the rest a series of very short tunnels. It was ap- 
7 ; at the commencement of the work that consider- 

ble engineering difficulties might arise from the presence of 
eater in the gravelly soil. This anticipation, however, 
proved tobe unfounded. There was very little water met 
with, and what was encountered was very easily pumped out, 
and, the other constructive difficulties were as easily over- 
. The curves on the line are very slight, the greatest 
etn ‘at the junction at Praed-street, and this is less 
‘thay often be met with on great main lines. The 
Other Curves are almost trifling. The gradients, too, are 
very easy—the steepest of all being 1in 70. This slope is 
through a tunnel which beneath the high ground be- 
tween Notting-hill and the station near Church-street, Ken- 
i After this the ients are very light indeed, 
though on the whole, the line has a continuous slope from 
Praed-street junction into Brompton of 75 ft. in the 24 miles. 
The deepest cutting is 42ft. deep, near Bedford-gardens, 
and the most shallow is 16 ft., near Craven-hill. The average 
depth along the whole line is about 25ft. During the course 
of the excavations some Roman coins were discovered ; and 
at the Brompton end, beneath the gravel, the bones and 
antlers of what is supposed to be the elk, and quantities of 
the bories and antlers of the red deer, were found. Singu- 
larly enough, in making the continuation of the Metropolitan 
District Railway, which runs from Brompton into Palace- 
yard, and which, it is said, will at last be opened in January, 
a great quantity of the horns and antlers of red deer were 
found about 30 ft. below the surface of the roadway, at the 
end of Victoria-street next to Westminster Abbey. Below 
the surface in front of Westminster Hospital they were also 
met within great abundance. 

On this new line there are five stations—one at Paddington, 
one at Bayswater, one at Notting-hill, one at Kensington, 
and one at the present terminus, Gloucester-road, Brompton. 
The situations of all these are admirable. That at Padding- 
ton is in front of the Great Western Hotel and Station, with 
only the road between. This, one would fancy, was close 
enough ; but so carefully has the convenience of passengers 
been studied, that they are not even required to cross the 
road, as two spacious subways have been built under it, which 
lead at once into the Great Western station. Bayswater 
station opens out on the Queen’s-road, a little below the 
Royal Oak, thus tapping one of the great main arteries of 
the western traffic. Notting-hill station faces the site of old 
Notting-hill gate, and the Kensington station comes out in 
the PL above the church. Of each of the three 





to a block. abreast of the wheel or tiller, the turns being 


stations it is di t to speak too highly in praise.—Times. 
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PLAN OF ONE HALF. ‘THE MILL HOUSE 
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MR. FREDERICK GRAFF, ENGINEER. 
(For, Description, see the preceding Page.) 
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THE FAIRMOUNT WATERWORKS, PHILADELPHIA. 
MR. FREDERICK GRAFF, ENGINEER. 
(For Description, see Page 267.) 
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THE FUTURE OF INDIAN RAILWAYS. 


Wes stated in a recent article (vide ENGINEERING, 
vol. v., page 622) the progress made with the con- 
struction of Indian railways during the past year, from 
which it will be seen that out of the 5607 miles already 
authorised to be constructed, there yet remains 16653 
miles yet to be completed. It is scarcely necessary to 
refer to the benefits already conferred upon the country 
by the present existing lines, to convince any one-that 
at present but a commencement has been made towards 
providing India with adequate.means of rapid com- 
pantestita: At the commencement of the present 
céritury, roads and’eanals were found to.be, fully equal 
to the Brawesthaict raps the’ internal. commerce of 
‘England, and it is so now with referenee to by far the 
greater part of the Indian Empire. Asglance atoa 
railway map of India will at once show that the exist- 
ing lines form, as it were, a backbone for the future 
railway systems of India, but even this system of main 
lines is still far from being so extensive as it mast 
hereafter be ; and the only part of India that at present 
appears to have been laid out with branch lines is iM 
Rohilkund and Oude, which has been occupied by 
the Indian Branch Railway Company. 

The report by the Government Direetor of Indian 
Railways states that all the principal cotton fields of 
India are now connected by the railways with ports of 


shipment, thus : 
Phe Great Indian Peninsula Railway brings. to the 
oft of Bombay the cotton of Candeish and Beratyand 
te ‘Barsee and Sholapore. 

The Bombay and Batoda’ Railway brings also’ to 
Bombay the produce of Guzerat. 

The Madras Railway brings to Madras the cotton of 
Dharwar and Bellary by its northern line, and of 
Coimbatore and Salem by its southern. 

The East Indian conveys to Calcutta the cotton 
grown in the valleys of the Ganges and Jumna. 

The Punjab Railway, with the help of the Indus 
Flotilla and Sind Railway, brings to Kurrachee the 
produce of the Punjab and North-west. 

The cotton field of Tinnevelly, in Southern India, 
the port for which would be Tuticoria, is at present 
unprovided with a railway ; but the extension of the 
Great Southern Railway into this district is in con- 
templation, and surveys are now being made to ascer- 
tain the best route. 

Railways in India “are no exception to railways in 
any other part of the world; wherever they thread 
their iron way improvéments and the means of wealth 
follow, and thus we fimdit asserted in the report above 
referred to, that rail@ays are beginning to tell upon 
the ‘edotton cultivation of India in other ways than 
merély provilling a niére rapid and less costly mode 
of Gonvéyance than’ formerly. Steam factories for 
cleaning cotton are springing up, machines for half 
pressing are establishét in many places, and in others | 
steam presses for packing the bales for shipment have 
beer constructed. An improvement, too, it is said, 
has also taken place in the mode of carrying on the 
trade iu’ the interior, whereby the ryot is placed ha 
much befter position"tlian formerly. 

So far so good ; but the above refers only to the 
cotton cultivation of ‘fndia, in which, however, it may 
perhaps be stated, that England is mostdeeply, in- 
terested. -To a certaiipand in a strictly eom sped 
sense, so she is; bub!ewght we not alsodo-eonsider 
somewhat the interests of the natives themselves, in 
which, too, it may tritly' be asserted, the Government 
of India—which is Bugland—would be consulting its 
own interests? With this view the principal centres 
of irrigation should jilso be connected with existing 
railways, and with of@*another. We have too often 
read with pain accoititts of the fearful sufferings en- 
dured by whole poptilitions in'one district of India, 
where, owing toa fniture of the usual rains, famiiie 
has held its sway, whilst other district »markets have 
found grain to be a dig, owing to its abmndance. .[&, 
is How generally adnitted” that India should be go- 
verned for the benefit: of Indiw rather than for’ the 
benefit of England ; ‘aad, if so, after haying completed 
the lines considered most necessary for, military and 
political purposes, the»mext consi eration, should be 
for the constructiom of commerciahdimes;«suchy as 
would mostly benefif:the countepeitself; but where 
these can also be made subservient to the requires 
ments of England, imwhich case:both countries would 
share in their usefulnéss—of course preference should 
be given to them. 


With regard to contemplated projects for railwayh¢ye 


extension in India, we cannot\perbaps do better than 
quote the following’ passages from the Report for 
1867-68 :— 














“Various projects for the extension of railway com- 


munication in India have been brought forward; but 
while it is easy to propose new schemes, it is not so 
easy to provide the means for carrying them out. 
The objections to the guarantee system naturally in- 
duced the authorities to attempt other modes of en- 
couraging and assisting railway operations, but none 
were successful, and it is now acknowledged that the 
security furnished by the Government guarantee and 
control is necessary to induce capitalists in- England 
to provide shohey for Tndian railways.” Even ‘with this 
advantage capital cannot be obtained in India for the 
purpose. The success of the chief lines of railway has 
relieved the revenues of a burden which, by-many, it 
was expected would have been permanent. _ This 
success ‘hasded to the consideration whether a portion 
of the fundsewhich find their way into the Govern- 
ment Treasury from the earnings of the railways may 
not advantageously be applied to the extension, of a 
system ‘whielnis conferring such benefits upon the 
country. | ‘The Secretary,of State in Council and the 
ee igo haye ee recone their 
opinions that the , time,» afrived for doing so. 
la a. despateh to boy theese dated the 
16th January last, the present is regarded as ‘a 
fitting time for taking a comprehensive view of our 
railway policy, past and future, for reviewing what 
has been already done, and for endeavouring to estab- 
lish principles on whicti we may proceed hencefor- 
ward,’ and after alluding to the two classes in which 
future railways ‘should be arranged, viz., commercial 
and’ political, and expressing an opiuion that the 
guarantee system is, upon the whole, the one best 
adapted for the extension of the commercial, while 
direct’ Government agency might be preferable for the 
political, the Government, is requested to take a gene- 
ral survey of the whole of India, and to state their | 
opinion as to the lines whieh are most desired, as | 
well as to the order, mode, and rate of progress in 

which they should be taken up. . The Goverament in | 
India has at the same time invited each of the local 
Governments ‘to consider what lines of railway they 
would regard as desirable to construct, should the 
necessary funds be available, either within their re- 
spective territories or to communitate with the most 
important points in the territories adjaéeut, whether 
British or foreign ;’ the object of this reference bein 

to ensure such a review of all possible lines as wil 
‘enable tle Government of India and the Secretary of 
State to make a selection of those particular lines 
which are most needed, and which most commend 
themselves for early construction.’ ” 

“The following are the new projects which have 
already been brought under notice, viz. : 

* A continuation of the present line from Bombay, 
vid Surat and Baroda, to Delhi and Agra; 

** A line along the valley of the Indus to connect. the 
present Sind Railway at Kotree with the Punjab 
line at Mooltan ; 

“A line from Lahore to the North-west Frontier at 
Peshawar ; eR TS 
“An extension of the Easter& Beiigal Railway to 
Darjeeling on the one side, avid Assaih on the“ other ; 
“The extension of the Mad ailway from its pre- 
sent western, tetmintis af Beypore to Cochin ; 

“The carrying out of the, original design for the 
Great Southern Railway by extending it from Caroor 








of Trichinopely throngh Madura or Tinnevelly to |"ixed 


Tuticorin harbour ; ad 
‘A third, line to connect the nort-east/ aid south- |’ 
east lines 6f'the Great Indian Peninsula Railway; 
“The construction of a bridge over the Hodghly,\at 
Calcutta, and connecting thereby the East Indian and 
the Eastern Bengal ways. 
Phere’ is also a project which, although distant 
from the continent of India, may possibly affect’ the 
well-being of our most eastern Iudian provinces, and 
be. the means of establishing important commercial 
relations with Western China, 1 allude to a railway” 
communication between Rangoon and the weste 
tion of China, which was some time ago brought 
forward Ne Manip R. Sprye, and was considered : 
re, when tary of State, as a scheme 


worthy,of investigation, ‘both in the interest of ‘Eng- | 


land and British Burm 


“A committee, which was appointed to consider 
matters connected with the Oude and Rohilkund Rail- 
way, has lately expressed the following opinion upon 
this subject: ‘ Without any sacrifice of necessi 
strength and permanence, such modifications could be 
introduced in the system of construction as should 
prevent the cost of railways in any case exceeding 
10,000/. per mile of single line, and that under favour- 
able circumstances most of the lines likely to be under- 
taken could: be: completed inf an‘e ‘manner at a 
far less cost.’ ” ' 








RECENT PATENTS. een 


THe following specifications of completed patents 
are all dated within the year 1867; and that year 
should be given’ in ordermg them, at the annexed 
prices, from the Great Seal Patent Office, Chianéery- 


lane: 


(No. 3439, 10d.) William Brown and Charles 
Neale May, of Devizes, patent the arrangement of feed 
water heater for portable engines, whiehwe described 
in our account of the Smithfield Show list Christmas 
(vide yol. iv., page 532). % je 

(No. 3440, 6d.) Johy*Gjers}. of Middlesbo 
patents “making cast sthel or ous. iron -! 
tapping of removing the, crude: metal from the 
paddling furnace at about \ on stage of fluidity, 
and transferring it to " ce eapable of being 
worked at a greater heat, netal being kept in a 
state of fluidity in the second furnace until it has lost 
a further portion. of: its ‘earban We shall have more 
to'say about this process on a future occasion. ©.» 

(No. 3443, 38.) Nathaniel. Grew, of 8, New Broad- 
street, patents* arrangements "for rendering machines 
employed for*decorticating cotton and other seeds, sélf- 
ects apparatus being’stich that after the seeds 
have been'the Feariees mé in the machine they’may 
be discharged and ‘a fresh dhatge taken in. a 

(No, 3456, 8d.) John * d Clarke, of Méor- 
gate-street, patents an tus to be used for melting 
snow in thoroughfares. “This apparatus cousists'of an 
arrangement of bellows*or eqttivalent contrivatice by 
which a current of air can be forced through apipe to 
a Series of nozzles, each enclosed in-wrlarger tube to 
which gas is led by another pipe connected withthe’ 
main. By this arrangement a series of blowpipe jets 
are obtained which it is proposed to direct on the snow 
for the purpose of melting it. We should think that 
this arrangement, if used, would, prove more advan- 
tageous to the gas companies than anybody else. 

(No. 3463, 4d.) Stanhope Perkins and William 
Smellie, of Gorton, patent makiiig metal having’ a 
steely quality, by melting scrap or other ‘steel with 
common pig iron in a cupola or other melting furnace, 
then adding to the mixture a further quaiitity of pig 
iron, and finally treating the combination in aipaddiing 
furnace. ; 

(No. 3468, 1s. 8d.) Thomas Joseph Leigh, of Lau- 
rence Pountney-laue, patents arrangements'of furnaces 
for hightemperatures. In these furnaces the fuel, in 
a powdered state, is fed from a hopper; andis allows 
torfall, down an inclineé plane on to the surface: of 
a Bes melted ola, a mca conte iy § 
slag. passing down.thé ‘inclined plane is 

Hixed. with jets of hot or colds hich nter through 
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“Soinevof the Hies*above entmierated will pass |4es'a flowt-risesendfalls-withthe and whe 
throuh districts and provitiees as rich and populous as | the latter becomes too lowrit opens #” valye)and dis- 
those which are traver miain lines already exe- | charges’ portion ofthe-water‘on'the qeepetaceane 
cuted. Othéts comiterebtid-+-eases a scumming arrangement, for which apatent was 
vantages, but it may imédy from the experience |'taken by Mr. re 2 ia gum hae yeamyis tobe 
which has now been af all will cost Jess‘than |\used instead of a float. Be pits 


existing om aikes will not be repeated, 
afd a great sa will be effected, by means of the 
open lines, in the transport of materials, which has 
hitherto formed a very heavy item in the capital 
account. 





Rep es 
(No. 3473, 4d.) Richard Durrans, of Oldham, 
patents a composition to be used for protecting the 
interiors of moulds or other vessels usedto contain 
molten Bessemer steel or other metals at‘a high tem- 
perature. This composition is formed of **earbonised” 
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coal or graphite, powdered and made into a paste with 
water or ao liquid. Is this new? 

(No. 3477, 10d.) Francis Roper, of Monson-street, 
Lincoln, patents an arrangement of guide pulleys, 
for guiding the belts used for driving straw elevators. 

(No. 3482, 1s.) Paul Rapsey Hodge, of 10, Adam- 
street, patents arrangements for fixingeon their wheel 










tyres of the form patented= Brookes in 
1859. These tyres have a kindvof lipron their flange 
side which, after the tyres areim , is bent down, 
sds to clip the wheel rim, the side-of the rim being 
wade Of a dovetail form. The present patent refers 
x ing the lip of the tyres by: jets of mixed air 

and it, also includes amarrangement for rolling 

' rots 





$8, 10d,) James -of Sydenham, and, 
ler, of Glasgow, patent methods of making’ 
heels. According to’ these plans the tyres} 
re MADtUGaL puidiag ale Wing in tho later 
iron, the face and: guiding » } in 
case chilledyarhils ule 


filling in the, he 
dust; but this has been.eften done. 
i (No, 3489, 8d.) Walliam Chissold, of Duc 
Works, Glouces ents arrangements for ft 
carding engines, the object being to prevent irregu- 

ities in the feed caused by the contractile force of 
the fibres as they are presented to the feed rollers. 
For this purpose the end bands of the series which 
form the feed apron are removed, and two bands 
formed of wire cloth, or furnished with porcupine 
teethy are substituted for them. These isis extend 
to, auielap round, the lower feed rollers, the end of 
this roller being left bare to receive them, whilst the 
intermediate portion is covered with card cloth. 
Undenithis arrangement the fibres of the stiver or 
roping laid upon the feed apron are held by the card 
bands-at the edges until ie have passed the feed 
roller; and have been taken up by the licker-in roller 
to bewhistributed over the card cylinder 

(No. 8491, 10d.) Charles Matthew Barker, of 12, 
Kennington-park-road, patents methods of connecting 
pipes by screwed spigot and socket joints, the threads 
elgg so shaped as:to enclose cement, soft lead, or 
sina substances... The patent also includes casting 
hexagonal or flat'sided bands on pipes, for the purpose 
of obtaining flat surfaces against which the check 
nuts gf-service pipes can be screwed, so as to make a 


good gaint. 

(Niene3495, 1s.2d.) Edward Keirby, of Rochdale, 
patents varieties of elastic packing for glands, &c., 
and machinery to be used in its manufacture. This 
machinery could not be briefly described without the 
aid of:drawings. 

(Ne. 3497, 10d.) William Clapperton, of Walkin- 
shaw @Beundry, Johnstone, patents machinery for 
shapmmgneask»headings. According to this plan, the 
headiig--to be shaped is placed horizontally on a re- 
volving table, and is operated on by revolving cutters, 
the spindles of which are carried by adjustable head- 
stocks situatedemopposite sidea of the table,. One set 
of these cutters the heading, and the other per- 
forms the cannellimg-or-bevelling of the edge, whilst a 
guiding cam» supfaee.is, provided.tojact, on ‘be head- 
stocks and cause theeutters to give *the heading a 
slightly oval formdfdesired, ® 

(No. 35005 William. Robert “Lake, of 8, 
Southampto ¢9;-patents, as the agent of Henry 
Charles Ingraham, of Secumseh, U.S., a machine for 
excavating ditches anddrains. Inthis machine a kind 
of plough is..used to cut up the’¢arth’ to beiremoved, 
this plough delivering the. earth on to endless bands, 


which raise if fo, the upper.part of the machine and 
deliver it into,a shoot. ms 

(No. 350],«4d.) «Henry .Bessemer,. of Queen- 
street-place, Cannon-street, patents making firebricks, 
hollow or solid firelumps, retorts, -and ornamental 
articles, &c., by moulding them in granulated burned 
clay, or in a mixture of clay and other materials that 
have been, subjected to a red heat, and causing them 
to adhere by mixing them with a soluble silicate of 
soda, which is afterwards acted upon by a solution of 
chloride of calcium, as in Mr. Ransome’s process for 
manufacturing artificial stone. 

(No. 3506, 8d.) William: Henry Barlow, of 2, Old 
Palace-yard, patents an arrangemeut of circular scales, 
which we could not describe briefly, for calculating 
the contenis of earthworks, euttings, &c. 





iron, or cast ward Strasbourg, and Ferdinand Delpech, of 21) 


peering © this plan the links are formed of solid 
A ou 4 K Tings ma 
by clip wings, | afterwards shapit 
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No. 3507, 1s. 6d.) William Palliser, of the Army 


“converting” cast-iron gans, and also a mode of con- 
structing guns of a combination of steel, wrought, and 
cast iron, together with a system of rifling, and parti- 
cular forms of projectiles, and methods of manufae- 
turing them. Our space will not permit us to describe 
here the details of Major Palliser’s patent. 

(No. 3508, 10d.) William Bradshaw Leachman, 
of Leeds, patents a rotary engine very closely re- 
sembling Beales’s well known gas exhauster. : 

(No. 3512, 2s.) George Holcroft and William 


Nathan Dack, of Manchester; patent various steam 
engine details, such as a particular form of piston, a 
7 alve, an equilibrium slide valve, expansion gear, 






» It would be impossible to describe these mat- 


‘iefly. 
. 8515, 10d.) Alphonse Camme, of 60, Boule. 





Rue. Batignollas, Paris, patent methods of 


ft unhardened:/mannfaetaring iron or steel chains without welding: | dra 


by punching lumps of iron or steel, and 
ing them. , The rings are subsequently 
. yeach other; and the patent 
‘particularly. hines to be employed for 
} thus PT) pthe rings. 
(No. 3521, 6d.) George Henry Nick, of 61,-Pas- 
Saulnier, Eerie, gepenrs making sheaves for pulley 
. , with a, metal ceovermg to the periphery’ and 
‘sides, and -also-fitting them with-false naves of oval 
form, which are provided with metal bearings capable 
of being tenewed when worn. 

(No. 3522, 6d.) Thomas Aldrige Weston, of Bir- 
mingham, patents, as a communication from Peter 
Cook, of Tonawanda, U.S., making saws with teeth 
of a peculiar form. According to this plan, the teeth 
are of rectangular, or nearly rectangular, shape, and 
the top ofeach is bevelled so as to form a cutting 
edge along its entire = The cutting edgevof 
each tooth corresponds with tlie line of motion “of the 
— and the bevel is on opposite sides of the alternate 
teeth. 

(No. 3526, 1s.) Jonathan Robert Baillie, of 1, 
Rochefort Villas, Hoe-street, Walthamstow, patents a 
method of raising and lowering the decks of caissons. 
For this purpose the deck is supported on tanks 
whiehdescend through the air chamber of the caisson, 
and float in water contained in chambers. provided for 
the purpose. By increasing or’ diminishing the 

uantity of water in these latter chambers, the deck of 
the caisson can be raised or lowered as desired. 

(No. 3527, 8d.) John Ward, of Port-Glasgow, 
patents providing a lamp to be used under water, with 
two tubes, one to conduct to the lamp a supply of 
fresh air, and the other to lead off the air vitinted b 
combustion. ‘Tlvis plan, which is specially claimed in 
the patent, is not new, although the particular manner 
in which it is carried out, and for which the patentee 
makes no claim, may be. 

(No. 3528, 8d.) Richard Roberts and Phillip 
Williams, of Pontypridd, patent an equilibrium slide 
valve. This consists of a slide-valve working between 
the cylinder fice and a back plate, this latter having 
cast on the back of it a kind of plunger, which 
peers through a stuffing box on the valve chest cover: 

os is an old new plan, and possesses no ‘practical 
value. “A bs 

(No. 3529, 6d.) Rowland WilliameBrownhill, of 
Walsall, patents making water tuyeres‘by cupping or 
curving inwards the front or noseend of the outer 
case, and then shrinking it on the corresponding end 
of the internal nozzle. The back of the case is then 
closed by a ring welded in. 

(No. 3530, 10d.) Noah Paxman, junior, of Clif- 
ton Hampden, patents an arrangement of engine 
having two pistons working in opposite directions ina 
single cylinder, the distribution -of-the steam to the 
cylinder being effected by one slide valve. The steam 
is admitted between the pistons only, so tliat the 
engine is only single acting, and we certainly cannot 
see that the arrangement possesses any advantages 
whatever‘over those in general use. ; 
(No. 3584, 1s.) Peter Bawden, of 49, Norland- 






machinery, which it wonild be impossible’ to’ deseribe 
without the aid of drawings. 

(No. 3553, 8d.) Louis Chritophe and Joseph 
Montiguy, of Brussels, patent what they term a 
“tubular cannon.” ‘This consists of a number of 
barrels enclosed in a casing which is mounted like an 
ordinary cannon; and the barrels are provided with a 
breechloading arrangement, so that they can be dis- 








and Navy Club, patents methods of strengthening or { road 


(No. 3554, 10d.) Henry Atkinson, of 33, Wharf- 
. mts, as a communication from John Olof 
Wallin, of Stockholm, a method of heating gas retorts 
According to this plan the retorts are set in a bench 
in the ordinary way, but the heat is supplied by a 

icular arrangement of furnace, the construction of 
which we could not explain briefly without the aid of 
drawings. 

(No. 3559, 4d.) James Hargreaves, of Appletou- 
within-Widnes, patents the use of solution of sulphate 
of soda and potass, and sulphides of sodium and 
potassium, for separating the shale, pyrites, and other 
Enpuritien-teinit te ¢oalused for reducing the sulphate 
of soda:in the process known as Leblanc’s. 

(No. 3563, 10d.) Edward Hammond Bentall, of 

patents an arrangeieut for controlling the 

draught of water from corstant supply pipes. The 
‘object of this apparatus is fo prevent more than a 
certain quantity of water being drawn from the pipes 
at any one time, and’its constraction would require 

wings to explainit. —°~- an 
(No: 3570, 1s. 2d.) “ William ‘Conisbee, of 39 ‘and 
40, Herbert’s-buildings, Waterloo-road, patents fm: ' 
cove ir Prove construction bt: nag cal pre 
tho; lic’ and’ t graptiie inting presses, which 
‘requ the aid dea to explai 

pa. - "S57Y, 28.6d.) Joseph , John’ Booth, 
Jeremiah Booth, of Rodley, near Leeds, patent 
various arrangeiients of machinery for and 

cnn stotie, Which it would also be impossible to 
des without the aid of drawings. ny 

(No. aa 10d.) age pene wo cena 

r the title of “ applyi rogen gas to’ 

urnaces for making bricks ahd Time, Setttnod of in- 
jecting steam in fine streams. into such furnaces, and 
into the furnaces of steam boilers, above the burning 
fuel. The steam is said to be passed through ‘a cham- 
ber in which it is decomposed, but it is not stated how ~ 
this decomposition is to be effected In the drawitigs'’** 
attached to the ° the steam’ is merely shown to™* 
be passed through a small chamber cast on the inwer”™” 
side of the firedoor, and, of course, in passing through 
this chamber no decomposition could take place. 

(No. 3583, 1s. 2d.) Thomas Volkert Mackintosh, 
of Surinam, patents a machine for making drains and 
trenches. In this machine the earth is first loosened 
by a series of revolving tines or cutters, and is then 
excavated by a chain of buckets like those of a 
dredging machine. 


SELF-ADJUSTING EXPANSION GEAR. 
To rue Eprror oF ENGINEERING. 
Srr,—Your last number contains an illustration of a self- 
adjusting expansion gear, introduced by Messrs. Shelmerdine, 
alker, and Holt. 
I beg to state, in defence of my rights, that the arrange- 












Y | ment referred to is a modification of my valve gear; it is 


therefore not new, neither does it possess any advantages 
over many others of a similar kind which may be arranged 
on the same principles which constitute the entire value of 
my invention. Lam, Sir, yours truly, 
Avgex. CUTHELL. 
36, Broughten-lane, Manchester, September 16, 1868 


SLOTTING CURVED LINKS. 
To THE Epiror or ENGINEERING. 

Srr,—I find in your valuable paper of the 14th of last 
August a letter signed Manning, Wardle, and Co., Boyne 
Engine-works, Leeds, wherein Messrs. Wardle and McIntyre 
claim the merit of having, in November, 1864, patented the 
apparatus for slotting expansion links, which was illustrated 
and described in your issue of the 7th of August, from 
tracings furnished to youby Mr. W. Adams. oie 

While I do not wish to detract from those gentlememsthe 
merit of having patented the apparatus, I think it only fair 
to inform them and the public that the apparatus was in- 
vented and designed by my son in 1859, then a tied to 
G. England and Co., of Hatcham Ironworks, London, and‘in 
that year the apparatus was made and applied to one of 
Sharp, Stewart, and Co.’s slot drills, by which curved ex- 
pansion links were siotted very satisfactorily. It was in the 
same year fitted toa slotting machine, and was found to do its 
work much inére perfectly than with the slot drill. 

Since that'time it has been invariably used for slotting 
curved expansion links, both at Hatcham Ironworks, and:at 
St. Helens’ Locomotive Works by 

Yours faithfully, ' 
London, September 14, 1868. . CLEMINSON. 


ArrrFicraL Stonz.—Mortar owes its cohesion partly to 














square, patemis:arrangements of brick and tilemaking | the induration of dissolved silica, and partly to the gradual 


absorption of carbonic acid from the air, by which the lime is 
ogee converted into carbonate of lime or limestone. 
e caustic lime partly dissolves the silica of the sand, by 
which a similar effect is produced to that which occurs in the 
formation of Ransome’s artificial stone. But in a process 
recently invented in Brunswick the induration is wholly pro- 
duced by the hardening of the lime. The objects, when 
sufficiently hard to bear handling, are placed in a tight 
chamber, where they are exposed to the action of carbonic 
acid for about half an hour, when they are found to be con- 
verted into'a species of marble.—I/lustrated London News. 





charged either simultaneously or imrapid succession. 
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MR. FREDERICK GRAFF, ENGINEER. 
(For Descripticn, see Page 267.) 
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RAILWAY 


TRUCK WITH JOINTED FRAME. 


DESIGNED BY MM. BOURNIQUE AND}VIDARD. 


| 


iH 





Ph es on nerd doubt many of our readers who noticed at 
t ‘aris ition, last year, a peculiar railway wagon 
with a jointed frame, whch was exhibited im the open 
annexe adjoining that which contained the French railway 
carriages. Of this wagon, which was constructed on the system 
introduced by MM. Bournique and Vidard, we now publish 
an illustration above. The w: is intended for ing very 
heavy loads upon two pairs of wheels only, and it is d 
with a view to. transmit this load fairly to each pair of 
wheels without subjecting the ing to undue strain. The 
wagon consists of a platform 26 ft. 3in. long by 8 ft. 6 in 
wide, on which the load is carried, this platform being in 
its turn supported on two under-frames, which transmit 
the load to .the axles. These under-frames are each 
12 ft. 8 in. long by 6 ft. 63 in. wide over the side 
beams or soles, and they are connected together by a 
central joint, and by a pair of buffers, as shown in the plan. 
In each of the buffers just mentioned the plunger is attached 
to one of the underframes and the case to the other, so that 
the buffers not only limit to some extent the articulation of 
the frames, but also serve to relieve the central joint of some 
of the twisting strain which might otherwise be thrown upon 
it. The central joint consists merely of a pin Sooppet through 
single and double eyes attached to the ends of the diagonal 
beams of the two underframes respectively. Each under- 
frame is carried on a single pair of wheels, and each is pro- 
vided at its outer end with the usual drag-hook, buffers, 
coupling, &c. 

e two pairs of wheels on which the wagon is carried are 
13 ft. 8in. apart from centre to centre, and ‘the connexion 
between the underframes and u platform, is effected by 
centre pins situated directly oyer the axles. . Wrought-iron 
rings 6 ft. 6fin. in diameter outside, and about 34 in. wide, 
are fixed to both the underframes and upper. platform con- 
centrically with the pins just mentioned, and it is these rings 
which form the Sy age. der -aeang through which the load is 
transmitted from the platform to the underframes. As these 
rings are concentric with the centre pins, and as the latter 
are situated directly over the axles, it will be seen that aload 
placed on the platform exercises no tendency to tilt the 
underframes, and the latter have, therefore, only. to act as dis- 
tance pieces between the upper platform and the bearing 
springs, and to receive the strains brought upon them in 
working, through the buffers and drawbars. 

The wagon weighs altogether 6 tons 12 cwt., and it is 
capable of carrying 16 tons. Before being placed in the 
Exhibition it was run for six months on the lar trains 
between Paris and Havre, when the average load carried by 
it was 13,450 kilogrammes, or about 134 tons. Judging from 
its condition whenfexhibited, it appeared to have stood this 
work well. 

The two chief advantages claimed for the system of con- 
struction which we have described, are that it gives great 
flexibility on curves, and that it enables the proportion of 
dead weight to paying load to be reduced. As re the 
former of these claims it may be said that MM. Bournique 

Speier liate bet 


situations to spring into activity. «In, 








we illustrate, there would, when it was fully loaded, be a 
weight of about 11} tons on each pair of wheels; and so 
long as there is no objection to such a load on each pair of 
wheels, MM. Bournique and Vidard’s plan will probably 
answer well. On the majority of lines, however, sucha load 
per pair of wheels would be consi an excessive one, 
and if the weight has to be kept down, to say 6 or 8 
tons per pair of wheels, we balieve that the advantage 
as regards the proportion of dead weight to paying 
load would be found to be on the side of either the 
double-bogie or the ordinary systems. The weight of the 
wagon we illustrate, namely 6 tons 12 ewt., is certainly not 
great in proportion to the load carried; but it must be re- 
membered that it provides a platform only for the the accom- 
modation of the goods, and that if the sides and ends, &c., 
necessary for the conveyance of some classes of merchandise 
were added, its weight would be considerably increased. 
ao we consider that so long as the weight carried per 
wheel remains the same, the jointed frame system is inferior 
to either the double-bogie system or to the ordinary four- 
wheeled construction ; but on the other hand MM. Bournique 
and Vidart’s plan may prove advan’ us in those few cases 
in which it is allowable to place such a great load as 10 or 
11 tons on each pair of wheels of a train. 


Exports or Coau.—The total quantity of coal exported 
from the United Kingdom in July amounted to 1,041,145 
tons, as com with 925,031 tons in July, 1867, and 
870,092 tons in July, 1866. The decline observable in the 
export of coal to France still continues, the total shipments 
to that country in July having been 169,822 tons, as com- 

with 192,012 tons in July, 1867, and 155,135 tons in 
uly, 1866. On the other hand a very considerable increase 
was observed in July in the exports made of our coal to 
Russia, Sweden, Denmark, and ia. The exports al 
showed some progress as regards Spain, Italy, Brazil ; 
but the omaiie stationary as regards the United States, 
and fell off materially as regards British India. The 
aly 31 








shipments of coal from the United Kingdom in Ji 

this year, amounted to 6,244,031 tons, as compared wil 
5,689,380 tons in . the ing date of 1867, and 
5,613,040 tons to the corresponding date of 1866. In these 
totals the exports to France figured for 1,134,324 tons, 
1,228,510 tons, and '1,074,124 tons ively. The value 
of the coal exported in July was 511,4871., as com with 
478,5001. in Jah , 1867, and 437,236/. in July, 1866, and in 
the seven mon en July 31, this year, 3,097,433/., as 
compared with 2,941,629/. in 1867, and 2,853,417/. in 1866 
(corresponding periods). 

Microscopic EXAMINATION ‘oF THE ATMOSPHERE.—Dr. 
Smith and Mr. Dancer have been examining the air of Man- 
Fa te, Agel flea mgr sty Gs ecsuee Ay dog 

of and other organic germs, the presenceof which in 
probably all air leads, no doubt, to the imputed to 
spontaneous generation, and is probably the cause of the 
idemic character of many diseases. The air was first 
washed by shaking it in a bottle with distilled water, and in 
26 pels vad these oak ‘fo be lodged stable 
260, rec{uire to in suitable 
iv the quantity of air re- 

‘@ Man in. ten “hours it was that there | 

would be about 374 millions of these spores or organic germs. | 
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NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Since last Wednesday there 
has not been any very marked change in the state of the 
local pig-iron market. Business has been done during the 
week at prices varying from 53s. 8d. to, 53s. 11d. cash, and 
from 53s. 9d. to 546. 2d. one month. The highest of these 
prices have scarcely been reached to-day. Coltness and 
Gartsherrie No. 1 are still quoted at 59s. and 58s.-respec- 
tively. The following is the statement of the imports of 
Middlesbro’ pig iron into Grangemouth : 





Tons. 

For week ending September 14, 1867 << ae 
. 4 . . 12, 1868 oo 
Decrease ... sos woe ooo eee 242 
Total imports till September 12, 1868 ww» 72,168 
- pa ta 14, 1867 eve 33,123 
Total increase for 1868 ... eon - 39,045 


At the present time there are about 120 blast furnaces in 
Scotland, but there are probably not more than two-thirds of 
these in blast, so that the make of Scotch pig iron is far short 
of what it might be. A London trade circular recently issued 
says there is a general dearth of the materials with which to 
supply these furnaces ; but this assuredly is not true. If a 
cient demand existed, or were to spring up for Scotch 
ig iron, there would soon be an ample supply to meet it. 
There is plenty of raw material, both ironstone and coal, in 
Scotland, and ‘there is no dearth of hands to do the requisite 
labour. 

Death of Mr. Andrew Duncan C.E.—At the age of forty 
years, and after only a few days’ illness, Mr. Andrew Duncan, 
engineer to the Clyde Navigation Trustees, has just died. 
On Friday last he was well enough to. be in his office to 
transact some business, but.soon after mid-day on Sunday he 
was no more. I saw him myself two or three days before 
that, and he looked in a health. Mr. Duncan en- 
tered the service of the Clyde Trustees under Mr. David 
Bremner in the year 1851, and was afterwards chief assistant 
to Mr. John F. Ure, whom he succeeded in 1859, on Mr. 
Ure’s removing.to take charge of the works on the river 
Tyne at Newcastle. In addition to the varied and compli- 
cated operations carried on under his superintendence on the 
Clyde, Mr. Duncan ‘constructed the Kingston Dock, lately 
opened, and was likewise engineer of undertakings executed 
in other localities. “At his death he had in hand the pro- 
jected graving dock at Govan, for the construction of which 
the Clyde Trustees obtained Parliamentary powers during 
the last session. 

Proposed Acquisition of the Dundee Waterworks by the 
Town Council.—The town council of Dundee have no sooner 
taken over the property and works of the two gas companies 
of that town than they have almost resolved on doing the 
same with the waterworks. The law committee of the town 
council met last week to consider the terms of arrangement 
offered by the directors of the water company. The mem- 
bers of committee, while recognising the frank and busi- 
ness-like way in«which they had met by- the directors, 
did not consider that they would be justified in recommending 
it off-hand to the town council for adoption, without further 




































































information—more ially as to the arta, papacity, and 
sufficiency of the wapere Works, cohduits, &.—an: 
resolved to recommend that a civil engineer, well acquain’ 
with waterworks, should be requested to examine and Feport. 
Mr. Stewart, of Edinburgh, is ~— * be called upon to 
disc! important duty. he has e his 
report, the council will be in a position to enter into thé 
pen of price. Meanwhile, the bill will be prepared on 
The 


tanding - y will be arranged. bat 
in thgate District.—It is 
fo know, that thi branch of trade i 
pia ry Fr Way of recoverin then that t 
by — it has been the two or 
cr sending ing off (rinloads of ol "y 
are 
Uphall and Broxburt are in a similarly } state. 
imprévethent in the oil trade is in great paft the 


that thé itiport of American petroleum ifito 
during this year is not more than one-half what it waa in 
> eif 1867, or rather during the cortéspoii petlod 
of 1867. 

Mr. James Young Elected President of the Ande?soiian 
University.—It is not out of harmony with the p: i 
announcement to state that, at a + meeting 
managers of Anderson’s Univétsit¥, in this eity Mi. aimes 
Young, F.R.S.E., was unanimously elected president of that 
well-known institution. As the founder of the parafline 
industry, which has already added so materially to the wealth 
of this country, it was very proper that Mr. Young should 
have this mark of honour and distinction conferred upon him. 
It was in the Andersonian, under Professor Graham, now 
Master of the Mint, that he first imbibed a knowledge of 
those pfinciples of science that have since fructified éo larg@ly, 
find to 60 much good purpdie. [A very full bi®graphiéal 
Sketch of Mr. Young may be found in our issué for Jtine 
6, of thé present year. —Ep. 


Techical Education.—At the instigation of the al 
Beottiah of Arto the subject of technical education, is 
being ren in many towhe just now. At the 
request of of the 6 anid Att De- 
partment, Mr. J. ©, , 7.0.8, just hoW making 
a tout Of séthe twenty of thirty towne for the of ad- 
dressifig publi¢ theetings cdf he t6rporate 
authorities. I ktiow that the following toWhs é@ither have 
been of @f@ to be visited by Mr. Buckmaster ore meng 
Greeni6tk, Paisley, Ruthe . Hamilton, Aitd#ié, Falkirk, 
Stirling, . , Kirkealdy, » Arbroath, 
Cupar. fh fiést cases Mr. Buckmaster’s is followed 
by the epee of a committee for folloWihg up the idea 
of establishifig classes for the study of scien#@ in one or more 
of its brane’ I feel satisfied that the spifit of progress is 
really active: I hope good results will ensue. 

Machinery for Dressing Building Stones.—There is a 
movement on foot just now that will in all probability cause 
a difference between the masons and their employers—I refer 
to the inttoduetion 6f machinery for hewing purposes. A 
1 building is in the course of erection in Calcdonia-toad, 
nod i to be flied up with a powerful a— and machinery, 
ahd ié the property of four large pip ers. Thefe have 
been fio signs of dissatisfaction yet, but they Will probably 
arise When the machifie stones are taken to the 
buildings, by the refusal of the. buildets to lay them. It is 
to be lioped, however, that none of the workmen will be so 
infatuated as to follow up their refusal by 4 strike in su 
of it. When they get a little better acquainted with the 
teachings of sci and the dectrines of political economy 
they will not be so much dis to object to the introduc- 
tion of machinery for the saving of human labour, and lessen- 


ing the cost of production. 

A New Breech-loading Rifle—Mr, Bash, a young Berliner, 
twenty-two years of age, and by profession a maker of safes 
in this city, has invented a new form of breech-loading rifle, 
whieh was experimented with privately yesterday for the 
first tine. It is not yet patented, therefore it is not 

fopéer at present to say iniich Of its céhstructive featutes. 
stetiis, however, to be fh fodm té doubt that, 

fron the experiments performed yesterday, it will révolu- 
tionise fifle shooting, and leave the needle gun, the Chasse- 
pot, afid the Shider ettly in the shade. Instead of 
aving such a complitated artatigement of parts if the 
breech as ate foutd in the fifles named, Mt. Bash’s fifle has 
such 4 simple conétrtiction that only two movements are fe- 
uired, instead of séver or eight. It is only in the breech 
that there is anything special or peculiar; in the bartel, 





bullet, char, 
Besides its clini of constfuction there is this femarkable 
éiréumstatice a ay it may be fired with almost in- 
éredible rapidity. . Bash fifty-six tounds of cart- 
ridge yesterday in 1 minhte 66 seconds, while about 
twenty rounds per Mifiite is the maximum speed of firing 


with other breech-loadéts. Thén, again, the em y cases 
and again 


proof fouling. 
attain gry bé & bit of & genius. 
Caledonian and Ayrshire and Greenock Railways.—It is 
that 4 most satisfi t has been made 


the Caledonian systeni, and the Lanarkshite traffic of the 
latter will be conveyed up to Albert Harbour by the Ayrshire 
éompany. In this way the cost of a large amount of 
at the west end of the town, and of the constftiétion of néw 
lines, will be saved. In due time 4 sitvilar arrangement as 
to ee traffic may be atifounéed. 
lasgow and South-Western Railway. — The ordinaty 
rie a the shareholders in this railway was 
held day. A dividend of 44 


of powder, &c., there is nothing different. | fairly bé 


are so constructed that be chafged 
half-a-dozen_ times. Last the Bash rifle is prétically | toad 
The h who ¢afi attaiti, or has | Gen 
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between two towns, and possibly extend the route to 
Greenock and one of two other places. 

Introduction of a New Machine into Usé at Galashiels.— 
Messrs. Brown, Bréthers, manufacturers, Buckholm Mill, 
Galashiels, have int#oduced a ae apparatus for 

i ibbli i hieh will a 


of 

si an we oy 

fe octtipies iittle ot eget fing ‘ 
and stands about 4ft. high. The wool is supplied to the 
ffiachine by a hopper, somewhat like that of the old corn 
“fanners.” The principle of the revolving web is adhered 
t6, but the web is covered with wires about 6 in. in length. 
A fan keeps back all loose wool which the cards do not take 


tip. To ensure the equal gathering up of the wool from the 


box, by an ingenious contrivance a number of serrated steel 
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ible to Calcutta by capital of Western India 


been before, the land postal communi- 
will find its Way through Bengal. 
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NoTES FROM INDIA. brid 
Bengtt.—The Liewtenant: Gevernet 


enga i 
the Government of India 48 
continuation of the Easte: 
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on the 
at once undertaken. Mr. 

starting from Kooshted, rdiihing 

near Rampore Beauleah, afd 


The a line is tittich fi 
Assam, Wi very existefiée ma 
provenken of 


necting ti 
the East Indian li 
a great , 


es aha 
is 


every part é 
that the Gat 
and that the 
instead 6f 
Azimgufhi, # 


Saebr ey oa 

iach @ td sou 

have to t#av¥é ye by tailway ch it. ne Baro = le the saving 
latge 


A correspondent éf the Tidian _ Ay 


Pali re will never become anythi a Nijni Novgorod, | i 
udlees Goverdineht €6 shesethiag WE fis lading 
Thibet atid Tutkistan. The money atid yx 


to 
oa Nii 
éh 
the Government havé, it appéafs, on 
at the Outset: Lives and a suifi Of ttionéy have been 
asdcrificed on the Hotang i 
which is fouf miles longer thai the uld and safe pak-dandi 
J Whith had béeti tised for _ 
¥ siiow-fallé and avalan y 
Pass has beeti ittipassable the whole séasoh, through & heavy 
fall of show: Iti another éase the toad has been taken thitee 
thiles further up the Chandra than the fotttier resting place 
the village ot oksar, 4nd in tiencé travellers 
procure ions. how to 
road from Rokear t6 Séeaod, bit the road is 
tiny pitts. As for the road to Kyelang, 
snow begitis to melt new atid oo afds! 
—_ te it. Gove?ntient billy 
foad from ae A Lin pity 
——- on 
aid a hal a dap!” Governmins ifiay é 
léa that fle road was never dedi 
bard boat expected. "if, howover,thp 
ave been 6x . Ff, ’ 
tinue to succeed, thefe cant be little doubt 
taken to improve the toad. 
fering fYoun drought, the fice oo 
sti mi , 
but the seed has been dtied up whetéver itrigation was tic 
available. This shows only too clearly the evils that may 
afise in any part of India where 
néglected; and in such localities the Government ma 
i cviisideted to some ettent responsible for the losses 
from stich catises. 
it the “ ithpracti- 


afifiounes 
foad obliges 
é cattinges 


tently the 
ia would, 
of effectively 


the experiment. 
' gop ype 
is t6 be raised. Bhawiilpore inay 
verted from & barreti dese#t to & flourishing state, for the 
capabilities of the soil ate good. 
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COCKEY’S 


VALVE AT THE CROYDON GASWORKS. 


‘ MR, HORATIO BROTHERS, ENGINEER, 
(For Description, see Page 277.) 





PROPOSED TELEGRAPHS TO 
AUSTRALIA. 


Tue first letter of ye cob gree we have in the papers 
relating to the above subject presented to Parliament 
this year is one from Sir E. F. Bowen. to the Right 
Honourable Edward Cardwell, dated January 5, 1865. 
This letter gives a sketch of the states of telegraphic 
communication in Queensland. It states that the 
telegraph had just been opened from Brisbane to 
Rockhampton. The Queensland Parliament had made 
provision for various extensions, and the letter goes on 
to say that ‘‘ so soon as there shall appear a reasonable 
prospect of the international telegraph reaching the 
northern coast of Australia the Parliament of Queens- 
land will be prepared to extend,. at its own cost, the 
intercolonial line from either Clermont or Bowen, to 
meet the international line é@ither at the head of the 
Gulf of Carpentaria, or at any other point which may 
be judged more convenient.” 

Vith regard to the idea of carrying the telegraph 
across the centre of the Australian continent, the 
letter states that “the best informed explorers and 
geographers consider any scheme of that kind to be 
impracticable at all events for many years to come. 
The centre of this continent is still for the most part 
an unknown wilderness; whereas almost the entire 
territory between Rockhampton and the head of the 
Gulf of Carpentaria, is already occupied by the sheep 
and cattle stations of the Queenslanders. In the 
course of the next twelve months the whole of this 
country will be settled. It seems manifest, therefore; 
that on every consideration of economy and security, 
as also in the general interests of civilisation, the inter- 
national telegraph should be brought to some point on 
the northern coast of Australia, and thus meet the 
intercolonial line in Queensland.” These seem stro 
arguments against the idea of a line across the conti- 
nent, but it must be remembered that the Queens- 
landers were interested in opposing the adoption of 
the cross country route. 

The next batch of letters relates to a proposed 
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scheme for connecting Hong-Kong with Singapore 
and Japan, but the exact scheme appears nowhere 


stated. 

A Captain Forbes, R.N., as agent for Mr. Ponder, 
M.P. (? Pender), applies to the Governor of Hong- 
Kong for a concession of the right to land submarine 
cables on the island for a period of 25 years, with an 
annual subsidy whilst the line is in working order, 
and a grant of land for landing the cable, offices, &c. 

The Governor, in corresponding with the Home 
Government, appears to have no objection to the 
grant of land, and even a subsidy of 5000/.a year, and 
appears to consider the monopoly as a “ minor matter.” 
the Home Government (both the Treasury and Board 
of Trade), however, do not see it in this light, and 
whilst haying no objection to the t of land, object 
most strong to the monopoly, and evade the question 
of the subsidy altogether. The last reply to Mr. 
Forbes from Government, although refusing monopoly, 
appears to be more favourable than usual, it states : 
- No monopoly can be conceded even for a limited 
time to any company formed with this object; but 
any reasonable proposal for facilities not attended by 
monopoly will be favourably considered.” However, 
there is nothing more printed on the subject. 

The next proposal is from a Mr. William Harvey, 
with regard to a land line round the western coast of 
Australia, from the boundary of South Australia to 
Port Walcott (we suppose on the west coast, though 
we cannot find it on the Imperial Atlas index or map). 
Swift steamers were to ply between Port Walcott and 
Java, to carry on the tele ams. The stations were to 
be 50 miles apart, and there were to be 44 of them. 
The line would cost 250,000/. Mr. Harvey asks for 
no money subsidy, but a little grant, for 21 years, of 
2750 square miles of land, an area larger than that of 
Lincolnshire, or 1} square miles for each mile of the 
intended line. This to a Londoner’s ears, used to 
reckon land by the square yard, sounds curious; but 
it appears to be recommended as nothing out of the 
way, and it is asserted that in the United States it is 
not unusual to concede one square mile and upwards 


on each side of the intended line, and in the case of 
the Canada and British Columbia project, the grants 
promised were for five square miles, granted in per- 
petuity, for every mile of legals line. 

Mr. Walcott, in closing a very able letter on the sub- 
ject, in te he describes very minutel — state 
dy oy ic progress tow: i ., States : 
“On Shale as Mr. Harvey seeks no exclusive pos- 
session of Australian tel hic communication, is 
willing to allow the charges for messages to be regu- 
lated by arbitration, and asks only for a 21 years’ lease 
of land which at present is valueless, it appears to me 
that his proposal is worthy of being entertained.” 

The Earl of Carnarvon, whilst sensible of the ad- 
vantages which would naturally be derived from such 
telegraphic communication, found himself, however, 
after a careful consideration, unable to give his sanction 
to them. 

The successful completion of the Atlantic cables 
in July, 1866, appears to have stimulated projectors 
to e fresh attempts for extension to India and 
Australia. It was, we suppose, thought that the suc- 
cessful. laying of these cables would cause immense 
and sudden confidence in telegraphic works, and even 
perhaps cause Government to - subsidies where 
they had refused them before. It — however, to 
have been remembered that the cry of “the cable is 
successfully laid,” which was raised after the Mediter- 
ranean, Red Sea, and Atlantic cables of 1858 had been 
cried like “ Wolf! wolf!” too often before, and that the 
mere successful laying of a cable was no longer sufli- 
cient to increase public confidence until it had lasted 
for a considerable period. 

However, Sir C. Bright, Mr. Charles Edwards, and 
Sir Macdonald Stephenson, apparently determined to 
strike while the iron was hot, addressed the Secretary 
of State for the Colonies, August 6, 1866, announcing 
that “The Oriental Telegraph Company” had been 
formed to carry out certain lines between England and 
the East, as shown on an enclosed map, and stating 
that they would soon apply to Government for “ such 
co-operation (as to surveys and otherwise) as involving 
no risk of any kind will, it is hoped, be accorded to 
accomplish.” &c. 

One of the first lines laid would be between the 
Falmouth, Gibraltar, and Malta; and “ provisional 
contracts” had been concluded with the Telegraph 
Construction Company for all the lines at an average 
of 300/. per mile, with an annnal payment for their 
guaranteed maintenance of 10/. per mile. The ar- 
rangements embraced the entire system of telegraphic 
communication between this country, India, China, 
and Australia. Nothing more appears in the parlia- 
mentary papers but the acknowledgment of the receipt 
of this letter, aud tie company does not appear to 
have made much headway as yet. 

Mr. F. Gisborne, the indefatigable, again appears 
also on the field in behalf of the ‘‘ India, China, and 
Australian Telegraph ;” and as Sir C. Bright’s letter 
on the part of the “Oriental Telegraph Company” em- 
braced proposals in regard to China and Australia, it 
may be presumed that Mr. Gisborne was now no 
longer associated with Sir C. Bright’s party. Mr. 
Gisborne’s letter to the Earl of Carnarvon, October 
15; 1866, urges that the help originally proposed b 
the Australian colonies towards a subsidy of 35,000/. 
per annum for a line from Java to Australia, and the 
promised subsidy of 8500/. per annum for thirty years 
from the Dutch Government for a Singapore and 
Batavia line had lapsed on account of the repeated 
refusals of Her Majesty’s Government to assist the 
Rangoon and Singapore section. A series of resolu- 
tions are enclosed in the letter with seventy-four signa- 
tures. The signatures are not given in the Blue- 
book, but most probably are those of influential 
merchants. 

These resolutions were to the effect that application 
be made to Government for such financial assistance as 
would facilitate the raising of 2,000,000/. for the pur- 
vose of telegraphs between India, Singapore, Shanghai, 
Java, and Queensland, and that Government re- 

uested to apply to the Indian, French, and Dutch 

overnments to relieve it of some portion of such 
financial assistance. The Government, however, re- 
fuse as before. 

In the next series of letters we have Mr. Seymour 
Clarke, of the Great Northern Railway, appearing on 
the scene as advocate and agent for some leading 
merchants in Singapore who are desirous of extending 
the telegraph from Rangoon southwards, through the 
kingdom of Siam to Singapore, from Malacca, through 
Sumatra, to Java and the Dutch Islands, to the 
shores of Australia, with a branch from Savoy, through 








Bangkok, to Saigon, and thence, with the approval of 
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France, through Cochin China to China Proper. A 
concession from the King of Siam, and from the 
native chiefs of Quedah, Salangore,, and .Johorey for 
passing the line through their dominions, .had been 
obtained by Messrs. Read and Paterson. 

The order to the Governors of the various pro- 
vinces to allow the construction of the line is in the 
name of Chow Phya, Aka Maha. Sena Tibodi Assaiah 
Piri Bara Kroma Pahu Samuha Phra Kalahome, the 
prime minister of the kingdom of Siam, and is sealed 
on the 2nd day of. the waning moon, the sixth month 
Siamese civil era, 1228th year of the Tiger, the eighth of 
the Decade, and the 16th of the reign of our sovereign, 
corresponding with the 16th day of April, a.p. 1866. 

The concessions requited the approval of the Home 
Government, and was accordingly given on the re- 
commendation of the Governor-General of India in 
council, as well as authority to construct the line 
where required on British territory. The Government 
of the Straits settlement, in writing to the Govern- 
ment of India, 'stated that no discussion with the 
applicants, as regards Government support, had been 
entered upon, but anticipated that the agreement 
between Government and the concessionaires would 
embrace the following provisoes. 

1. A guarantee of monopoly for a prescribed number 
of years. 

2. A limited rate of charge. 

3. Completion of the lines within a specified time. 

4. Power of Government to cancel agreement if 
dissatisfied. 

These were all approved by the Government of 
India, and Lord Cranbourne, in a despatch to the 
Governor-General (dated January 16, 1867), writes, 
“| have to express, therefore, my approval of your 
Excellency’s desire to afford every reasonable facility 
and assistance to the proposed company for the prose- 
cution of the experiments through British Indian terri- 
tory; and learn with much satisfaction the important 
concessions granted to the company by the kings of 
Siam and Tumengong of Sohon.” 

What facilities or terms were granted does not 
appear to have been known up to April 6, 1868, for 
up to that date Mr. Seymour Clarke addressed the 
Secretary of State for India, stating that his friends 
were desirous of knowing what aid they might expect 
in the event of their undertaking to carry out the 
lines from Rangoon southwards through the Tenas- 
serim Provinces to connect these with the Dutch 
system through Sumatra, and eventually carry on the 
lines to Australia and China. 

Sir Stafford Northcote forwards Mr. Clarke’s letter 
to the Governor-General of India, and wishes to be 
informed whether any and what assistance in his 
Excellency’s opinion might properly be afforded by 
Government to any substantial company formed for 
the purpose in question. And thus ends the Blue-books 
on this subject. 





SELF-ADJUSTING EXPANSION GEAR. 
To rug Epiror or ENGIngERING. 

Str,—In answer to Mr. Cuthell “on the defence of his 
rights,” he will oblige by informing me what part of the 
valve gear (published in your journal) bears any relation to 
his patent, and at the same time he claims as novel. I 
shall also be happy to learn what peculiar advantage his 
Fea may possess over that of the one recently published. 

f Mr. Cuthell will answer this I shall then be able to make 
reply. 
I am, Sir, yours obediently, 
W. WALKER. 
Albion Ironworks, Miles Platting, Manchester. 





Steam Roap RoLieR ror Puriaperuta.— Major-General 
F. Murray, commanding the Chatham division, last week 
inspected the oe of a new steam road roller, manufac- 
tured by Messrs. Aveling and Porter, of Rochester, for the 
eminent American engineers, Messrs. Sellers and Co., and in- 
tended for use in Philadelphia, U.S. The trial took place on 
the Military-road, Chatham, which had been covered with a 
thick surface of broken granite, and the whole was speedily 
reduced to a perfectly hard and level surface. On leaving, 
Major-General Murray complimented the manufacturers on 
the highly successful manner in which the machine did its 
work. 

Tue New Street THRoveH THE Crty.—In the course of 
a few days the block of houses extending along the Poultry 
from the western side of the Mansion-house will be removed 
for the purposes of the new street which is to run from that 
point to Blackfriars-bridge. On the north side of Cannon- 
street the ground has already been eleared, and in Earl-street, 
Bleckfriars, a large number of houses have been removed, 
leaving an almost uninterrupted space between the bridge 
and the large building in course of erection for the and British 
Foreign Bible Society. All the block of buildings known as 
Docetors’-commons has been removed. The houses in the new 
street will be built on a large scale, and as it will be joined 
by the Thames Embankment, forming a direct route from 
the Mansion-house and the Bank to the new Houses of Parlia- 
ment, it is pgp to be one of the most important thorough- 
fares in mn. 
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THE ARMSTRONG AND KRUPP GUNS 
AT BERLIN. 


It is pouty well known to the majority of our 
readers that an important series of competitive trials 
between an Armstrong gun and a gun made by Herr 
Krupp, of Essen, is now in course of progress at 
Berlin. These trials were commenced in June last, 
and they have been, captineed up to the present time. 
They have, yet. been brought to a close, but the 
information, cby the trials ly made is very 
interest ciently complete for enabling 

pvand practical men todraw very important 
conclusions fromthe facts which have been collected 
and recorded. The reports.which have hitherto been 


b before the» public in this country and on 
of the: 


shave: been very incomplete, and many 

tements ‘made in them were contrary to 

facts. We therefore consider it important to lay 

before owe readers a complete:and tabulated record: 

of the i s hitherto made, and of the re- 

— obtained by each of the two guns under trial at 
erin, 

The two guns under trial are a 9 in. muzzle-loading 
Armstrong gun, and a Qin. breech-loading steel gun 
on Krupp’s system. The Armstrong gun is con- 
structed on the well-known coil principle; it weighs 
13 tomsygamd fires Palliser shot.of 2601b. The Krup 
gun is‘tmmde.of a solid steel tube:hooped with stee 
rings} at hds)the cylindréprismatie breech block, in- 
vented. byeKrupp, and weighs, complete, 14 tons 


15 cwhaikdteives a projectile of 340 bb. 


thercharges of powder were different in the two} . 


guns g<thevArmstrong gun was fired with British guna: 
pe wiilethe Krupp gun was charged with the 
grained: Prussian ordnance: powder adopted for 
thetservice in ‘that country, : ea tate 
were fired against a armoured with 
re y the lowest orthottom’ plate being 9 in. 
thieky and the two upper plates 8 in. each in thickness. 
These plates had a teak backing and iron plating 
béehind-the-datter, constructed*om¢#he exact type of 
the oat armour. ‘The imitial velocities 
were the chronographof M. Le Boulengé. 
We shalljiim i eext number, publish the drawings 
of thigitarget, The earlier.experiments gave results 
which were apparently very much im the favour of the 
Armstrong gum, since the penetration and effect of 
the projectiles was better than thatvobtained with the 
Krupp gun. © It was:soon showny+however, that this 
superior effect was due to the properties of the pro- 
jectile and of the gunpowder rather than to the 
properties of the gun itself. “Ihe Krupp gun was 
then charged with Palliser shot and with British 
powder, the same as the Armstrong gun, and with 
these charges the superiority was decidedly on the 
side of the Krupp gun. The following Tables contain 
the record of these trials in metric measures and 
weights : 





TABLE 


Taste No. Il. 
Trials of 3rd of Tune. » 


Projectile. 
kilog. 
Palliser 114.4 
. ; 


ruson 
.-. |chilled “> 963.25 
iron ‘ ‘ 





; Dis- h of 
Powder. | tance. Fn od 





kilog. metres. 


metres 
British | 

19.5 - | 470 passed through 

Fo Tat age 

22.5 470: 9%,229 
eS ba eae 
The Armstrong projéttile hit the target’6 in. from the 
edge of the 8 i plate close to a belt. It passed 
through the 8 in. plate and backing, and drove the 
bolt through the backing. “The projectile broke up 
into small fragments. 

The Krupp projectile hit the 8in. plate at a spot 
12} in. from the edge and in the vicinity of an indent 
previously made. The mance was unbedded toa 
depth of 0.11 metre within the plate, measuring from 
t Pee, of the plate to the base of the projectile. 

sheathing of the shot was stripped off, but 
the Shot was not fractured. 


Taste No. IV. 
Trials of 7th of July. 


Armstrong 


Krupp 

















Projectile... prewder. wie 


. i iver 


British ft 468 
19.5 oe” 
British, e 
19.5 470 
Prise hie oes 
matic, |», 
2 “470 3 
4 


470 


penetra- 








0.059 
se 

* 0.008 
‘passed 
through. 
isp 


5] 
¥ 


No. 1 -Pal- 
| 4 liser, made 

by. Gruason,. 
No. 2 Palliser,' 112 


110.25 


..-|Nq. 1 Gruson ..149.4 
( ;No,, 2 P 
| "Krupp's 

'stéel, with }123 


| si 


No. Bde... 


24 
O15 

ontundniae cal x shuts ae 3 = 

he Armstrong. shot. No. 1, fired against the 9-in. 
plate, struck a bolthead, it passed through the whole 
plate and penetrated the teak backing to a depth of 
0.059. The baek:of the projectile was broken off, the 
bolt was thrown to.adistance of 0.24 metres behind the 
target. 

No. 2 shot fromthe Armstrong gun struck the 9 in. 
plate between two bolts, it passed through the plate 
and lodged itself at a depth.of 0.098 metres in the 
teak backing. ‘The projectile broke up into very many 
fragments. 

he chilled shot fired from the Krupp gun No. 1, 
struck the Sin. plate between two bolts, it traversed 
the whole target and broke into two pieces, which 
were found at distances of 218 metres, and 374 metres 
behind the target. The steel shell No. 2 hit the 8 in. 
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~ 1924 


24 470 

















No. L. 


Trial of 3rd June, 1868. 





Cannon. of 


Charge | Measured | 


Powder. 


|Foree of Projectile in Metre-| 


| 
ons. 


| Velocity | ee ed 
Per Centi Per 
at metre of | Kilo- 
| 48 Metres | Total.| Circum- 
Distance. | ference of | of 
| . _] Projectile. | Powder. 
| 


Observations. 








Armstrong 9in. muzzle 


loader } 
Krupp 9 im. breech-loader...|_ see | 24700 





Kilog. 
British. 
19.5 


Prussian. 
: 21.0 


pony 
Metres per 

mend g } £o 
3s8.5 | 877.0 Peep at Phan. 


12.35 97 vations in Ber- 











| 45.08 


347.1 | 945.6 18.13 





Tass No. IIL. 
Trials of 2nd July, 1868. 





Weight 
of 
Projec- 
tile. 


| Weight 
Bore. | of 
| Cannon. 


of 


Charge | Measured 
Powder. 


| Force of Prajostiioin Metre-| 
e ons. 
Velocity 





| Per Centi- 

| metre of 
Total.| Circum- 

ference of , 


at 


Per 
Kilo- 
48 Metres gramme 
Distance. of 








Kilog. | Kilog. 


14,700 











13,000 





Armstrong ... 


Kilog. 

Prisma 
tie 

Powder. 
21.0 


24.0 
19.5 


Metres per 
Second. 


14.44 


16.78- 
12.35 


1040.0 


1208.0 | 
877.0 | 


364,0 


392.3 
388.5 
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late close to its edge. It passed through the whole 
t , and was picked up at a distance of 101 metres 
behind it. This projectile was not broken. 
- ~The projectile No. 3 from the Krapp gun struck 
the 9 in. plate. It passed through the plate and re- 
mained imbedded in the wood, backing’ at a depth of 





directions forward and backward, so that numerous 
fragments were thrown behind the target. 

"ices these trials the conclusions have been drawn 
that the application of chilled iron for projectiles should 
be restricted to solid shot only, since the shells have 
no explosive effect on account of their brittleness 






















































0.15 metres. $3 which causes them to break up into small fragments 
Taste No. V. 
a Trials of September 11th, 1868, Berlin: ’ > bia 
i Foree of Projectile in Me 
are W. sight B Sonn Prfoce 
xo Wey Charge | Measu so 
Cannon. Bore. . : - of | at48 —— Per’ | Observations. 
«| Cannon.| P*2#6° | Powder. Metres | ota. | Gireumter-| ilo 
i eee ence of Pro- Powder: 
SS ee ae tt : jectile. 4 
\ | Miillim.'| Kilog. | Kilog: | Kilog. | Met cae 
te a 4 Prismna- ele ss ws 
; rep ae . tic. 7” 
vn bie . rn iy t 8 t3 8 Powder. P -* : 
5% i . ‘354, *14,700-|. 1235,| 240 |, 491.0 |1169.3| 1624 | 49:72 Mean of six 
.” aes ths Bb oF, 150.0 24.0 400.0 ~{ 1223.5) 16.99 50.97 a of three 
al rounds. 
Arafeppongh aan getter j 3228.6... 13,000 }:113.0 19.5 3938 915.0) 12.89 46.93 [Mean of four- 
ch. iii ts <i Hi SoA «tis rounds. sh 
ie before the bursting eharge can produce any effect: 
The steel ecyeny ek hardened points are by most 
effective projec ‘or penetrating power and destruc- 
. .| to tive force, poms pass the armour/plate unbroken 
9 et Penetranon- | and are fractured-only by the explosion of the bursting 
charge. Ay 
? ae ; fi: 
GLASGOW ‘SEWERAGE. 























SAang target. 
is “4 passed ” 
4 , 3 t 
be tl lodged in 
e & “73 wood 
wee (nesta backing. 


To tue Eprtor ents 
}  ®rx,—t have been in’ i roduction 
AF a mn daily expectation P 


in connexion w a 
perh on. this: #1 ect | e purpose of 
bjettionable features imitheir projected 

irability of 


: purification of the river is 
beyond a doubt the wish of ‘the citizens of Glasgow and the 
Clyde ag a cae ‘ 
essrs. Bateman. Bazalgette’s, proposition will’prove 
neither the one nor the other, There ave points that Tire 
further consideration on their part before the scheme be 
considered éficient, and it is the most expensive that can be 





a. .Krape projectiles in passing through the 
target, p into numerous fragments. Of the 
Palliser shot fired from the Armstrong gun two missed 
the target, and one remained in the teak backing. 
The Palliser projectiles which struck the target were 
also broken into small fragments. 

In the following trials the target fired at wasarmoured 
with 7 in. plates, and had a wood backing of 80 in. : 


























These gentlemen appear to have no confidence in the 
utilisation of the sewage, and pro to pump it only to 
such a height as to cause it to flow to the low water level on 
the Ayrshire coast. 

The objections to this may be stated seriatim :-— 

1. The outfall being at the level of low water, the flood 
tide will rise and dam the sewage back in the conduit—a 
distance of upwards of five miles, and in spring tides a 
greater distance. This will produce a stoppage of the 
current and a deposit of the solid matter in the conduit, 













Tanz No. VII. ba will ultimately close, and render it ineffective and 
7 ugust. . useless. 
a aS. sale c Depihak 6 —_ site of the outfall is poet to the pap ales 
er 5 which prevail on this coast) blowing over 70 miles of sea, 
Gun. | Projectile. | Powder. |Distanceenetration. | and which drift the sand hills at, and adjacent to it, from 60 
s . i to90ft"high. A series of these storms will sand up the 
kilog. kilog. | milim. mouth, and accelerate the deposit of the solid sewage in the 
Gruson Passed the conduit. 
chilled iron | | _pris- plate, and If to avoid this, the outfall is continued into the sea, 
Krupp. |< shell, 155.4, }| matic 716 a in. structure will be exposed to the west gales, which are 
rg go 24.0 the wood “lo very severe, and to withstand these storms, works of 
. with 1.26. king. most expensive character will have to be constructed on 
vo Cres the ga the — beach, which is of great depth. a 
sot ner of th 4. eutfall is stated in the report, 26,) to 
; roy (Sted: shell, _| target,’re- | between Irving and Iroon where the land inthe beiiusiguted ; 
Ditto? wi 24.0 715°") Midined un- | but, unfortunately, the Garnock and Irvine-rivers intervene, 
sik i = He “\ b¥oken, and | and render it impossible to di the, sewage, at that 
age 
sey Pa ‘| did not ex- | place. On the plan it is shown to be near Stevenston, and, 
AKT ie eae lode. to apply the sewage to the district coloured on the-plan, it 
he a eee” ye. through | will have to be pumped from the. conduit from 
> Meer cme ois _,| the plate, and | Dabuy, a-yertical height of from 100 ft. to 120 ft., .and_.be 
tig ime Sane TAR tec | hy Sess wi anual ent emma, Semen 
ORV). “ir Be o <2 : aa : " “ot « to ") Py ° pee ¥ 
vids cel alive ay of) Donkin meee 1 he reve a alan fo. She Stainton ng cone 
PR ay A i a Oi oo Piiased t o '] the conduit is al mi 2 ft. above igh water mark. 
Arm- “| shell, 115, C1 59% 715 | the plate, and | irrigate the lands in the valley: of the i 
staan  . chage exploded in ve to be raised 100 ft. high, and led: i 
= PL swith = the . duct ont tunnels in its course yar i Weir to 
ee fe Pallise Bere’ ton, and across the river Cart to the district. 
Dittsery shelbeks.6, 0) 195 715 nee The outlay for these works is included in the 
ne ch iv Mhie, = nate of cost of Messrs. Betemeniea 's scheme, | 1 
on th, 2B. Btupiiee: sopert peguee, Giaty . = pea to the |.i 
Seal r sie ate reduction of the plainly seen 
The éffect of the on was compara i expense of pumping the: sewage «three times the 
with all prt $ chilled iron, vig, Palliser |; bei pumped at Glasgow... esi a She capital ro. 
and G : 1 . ; jon was }.Quired for the formation of o end drains throug 
yg pe pale , to. be. irrigated of i ™ 
backwards, Projectile being thro lands ta beep gm qn.of conduits, aque 
against the e these work! their 
being thereby the steel sh and col exceed the revenue 
proved much m deri ithe sewage as liquid 
ng in the teak f the interest on 
truction. It tore c rite ae ae 
rena % 508. sewers in the city is com- 
the spot to a distance: : arid -exsiiniie or fas ot ae 


ments of the shell 








‘or the bursting of any of the syphon 





tam 


pipes, will cause a disagreeable nuisance in the street, and a 
temporary diversion of the into the Clyde. 

~8. The expense of pumping, including the tear and wear 
of machinery, will increase with the population and public 
works; and if this scheme for removing the sewage be 
ra it must ultimately be abandoned for a less costly 
met the same as the Glasgow Waterworks were super- 
seded a few years ago by the gravitation works from Loch 


It may be seen from the partial 5 mang and defects I 
have briefly stated to the plan of Messrs. Bateman and 
en, we for the removal of the sewage that we may well 
ause before accepting a scheme so complex and expensive. 
Yaiting the promised plans and additional information, 
Iam, &c., p 
Wi1114Mm Ropertson, 
123, St. Vincent-street, Civil Engineer. 
Glasgow, September 19, 1868. 








THE CROYDON GASWORKS. 

THE accompanying drawings ( 275 an@ 278) Mustrate 
the construction of the valve placed between the four purifiers, 
into three of which the gas is passed after it has left the serub- 
bers. The valve consists of box of brass, cast with a 
circular rack around it, which touate by a small pinion 
fastened to a bracket bolted on to the lower box, which is of cast 
os prs ene a —— circular chamber into a series of 
cells separated from each otherby'a fadial dia . Each 
of these cells has, tletand inlet pipe, B,C, D, eye B there 
are besides any A, Gaanetted with the main from the 
scrubber, and ouitlet, H, communicating with the central 
chamber, I, uniting the ¥alye with the pescldér: The upper 
box is also constructed with a number of cells ‘or chambers, 
but. sufficiently large to coyer or embrace any two con- 


igus ome in ‘a lyaad box on heres Oe rea and on the 
upper face of w it turns, gasti is arran t 
any of the adjoi x their 


ing chambérs in thé lower box, wit 
respective outlet and inlet pipés, can be Shttn, ht_into com- 
munication by turning the upper box in’ die direction or the 
other, and.thus effecting a:ehange in the'ditection of the flow 
of the gas.. The drawings sammpentinn elevation and. outside 


plan, a vertical section, ; plan of the valve); it 
will be seeri that when the cover or upper box is turned, in, such 
a manner ¢hat the di f d over the i ipé, A, 
the gas will flow direct thre ve without ng into 
either of the purifiers, so as a by-pass When’ - 
sary. In ordimary working the upper box ‘assumes the relative 
position shown in the plan, the division, 6, being placed over 
the inlet, A, from which the gas rises into ; Hand 
asses through the outlet, B, into'purifier No. 1, and a 

favin been subjected to the action’of the oxide, it escapes 
from the bottom of the purifier into the inlet, B, C, thénée it 
passes to No. 2 purifier, having its inlet connected with D, 
and its outlet with E, thence to No. 3, the inlet of w is 
connected with F, and the outlet with G. After having 

the round of the three purifiers, the gas enters division gy, of 
the upper box, and passing down the central chamber, H, 
the lower end of which terminates in a water seal, eStapes 
through the outlet, 1. The valve is thus arranged te”#om- 
municate with three purifiers, leaving the fourth one w od; 
when it is desired to throw out another purifier, and bring in 
the spare one, the valve is turned a quarter of a revolution. 
The purifiers are thus worked in rotation. 

Before being received into the holder the gas is passed 
through a meter capable of measuring 45,000 cubic feet per 
hour. 

We illustrate the construction of this meter by a longi- 
tudinal section, and an enlarged section and elevation of the 
gearing. The following are its principal dimensions: From 
front to back, 11 ft., width, 11 ft. 6in., height, 11 ft. 9 in. 
The case is of cast iron, of the usual order of station gas 
meter architecture, and the various pieces composing it are 
carefully faced arid jointéd to preventleakage. The drum or 
measuring wheel is 9 ft.'7in. in diameter and 8 ft. 3 in. deep, 
built of No. 16 B.W.G. tinned iron, braced and stiffened with 
angle and T irons. It is mounted on a steel shaft, 3 in. 
diameter, mounted on a complete system of anti-friction 
rollers, so that the drum may revolve with the smallest 
amount of friction, 

The capacity of the drum is about 450 cubic feet, and its 
moyement is transferred, by the gearing illustrated, to index 
dials in front’ of the meter, which register the quantity of 

passed through from 10 to 100,000,000 of cubic feet. 
Connected with the index train of gearing is a clock and 
tell-tale; supplied with a spring pencil and graduated card, 
attached to a revolving disc, by means of which any irregu- 
larity:in- the motion of the drum arising from a variation in 
the supply of gas ie clearly and continually indicated. The 
inlet and exit pipes are at the back of the meter, with the 
valve. for g the flow of gas into it, or for permittin 
it to pass into the holder without being measured. 
Glass gauges; with an overflow adjustment, for maintaining 
the water ‘level’ thermometers and pressure’ gauges are 
affixed to the front of ‘the meter, and’ pipes are attached for 
the periodical flushing and refilling it‘with water. The gear- 
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STATION METER AT THE CROYDON COMMERCIAL GASWORKS. 


MR. HORATIO BROTHERS, ENGINEFR. 


ioe 


cating 100 cubic feet per revolution. From this point the | 
motion on the succeeding dials actuated by the train of | 
wheels is clearly shown in the plan, the last pointer of the 
series indicating 100,000,000 cubic feet in one revolution. The 
tell-tale card motion is taken off at 4 disc (see plan), one 
revolution of which indicates one million of cubic feet, or 
about the ultimate capacity of the works when complete. 
The card attached to this disc is acted on by the pencil 
pointer and arm actuated from the minute-hand of the 
clock, which, being carefully regulated, is made thus to 
indicate any irregularity in ~ movement Ly the index 
train, and consequently in the quantity o passed 
through the meter during any hour. The mode ef mguntiog 
the clock is shown in the section, where T is the pendulum 
rod, having formed in it a loop or opening so as to clean the 
stuffing-box, L, and has at to the usual flat spring at 
the top a fine screw, working through a small bevel wheel 
as a nut, which is geared with another wheel upon the 
spindle, V, which can be conveniently operated upon by a 
key from the front ofthe meter. After measurement the gas 
passes into the holder, which is 100 ft. in diameter, and of 
small lift. It possesses no peculiar feature in its construc- 
tion, and since its erection has had to be altered from the 
original design of Mr. Christie. 

Before distribution into the supply mains from the holder, 
the gas is conducted through the governor, a plan of which 
was given on page 214 of the present volume. This isa 
small circular vessel—in fact, a miniature gasholder ; but the 
movable part is connected on the inside with a conical valve 
fitting into the mouth of the inlet pipe communicating with 
oe ee ae and on ay Tape with ~ — and 

justable weight for regulatin, pressure. res- 
an from the holder varies, oe whe ane or falls, and in. 
creases or diminishes the area of the annular space left 
between it and the inlet pipe, thus regulating the supply of 


gas to the ,. 
ene description of th Price ry specifi 

ourselves to a iption of the t and a ifi- 
cation of the plant. We have in preparation detail drawings 
of the new Southampton gas eS and just 
built by Mr. Paddon, the engineer of Brighton Works. 
These present many new and excellent features, and- in 
noticing them we shall enter more fully into the theory and 
comparative practice of different gas engineers. 





Pattisen Gow in Russia. — in Palliser, 
brother of, Major W. Palliser, is now in St. Petersburg, ne- 
iati ith Russian Government. He has brought 
nod See pees Gane Oi Saeed Seleeiae 2 
seen whether he will be able to strike a bargain, the military 
authorities being said to lean greatly towards artillery of 
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BRIDGE OVER THE RIVER MISSISSIPPI AT ST. LOUIS. (515 Fr. Sram.) 


CAPTAIN JAMES B. EADS, ENGINEER. 
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COAL IN INDIA. P 


Owz of the most important questions of railway 
economy in India is that which relates to the supply 
of fuel obtainable on the spot. So long as this is 
expensive, or scarce, the working expenses must of 
necessity remain high, whereas, with a plentiful and 
cheap supply, so far as that item is concerned, the 
opposite should be the result. In our articles re- 
lating to the coal measures of India, which appeared 
in a. iv. of ENGINEERING, page 328, we pointed out 
that the present known coal beds occupied but a com- 
paratively narrow belt of territory, running from 
Assam, in a south-westerly direction, through Bengal, 
and the Central Provinces towards Bombay ; vigorous 
search is, however, continually being made for this 
valuable mineral in other parts of India, and it is be- 
lieved by some, that extensive stores will eventually 
be found underlying some of the more recent stone 
measures. Be this, however, as it may, we can only 
deal with the subject now according to our present 
knowledge of its existence. From this, then, it will 
be clear that the several railway lines in India are 
very differently situated with regard to proximity to 
the natural supplies of coal fuel; and whilst the Hast 
Indian Railway is best supplied with that article, 
having a branch line running directly through some 
of the most productive mines yet opened, the lines 
in the peninsula are entirely dependent on wood 
fuel, or imported coal. On’ the completion of the 
Great Indian Peninsula Railway to Jubbulpoor, the coal 
mines in that district will doubtless be made avail- 
able for the supply of fuel to that line, but at pre- 
sent that line is also dependent on foreign sources 
for its wants in that respect. 

The following extract from the annual report on 
Indian railways for 1867-68, very clearly shows 
the present position of affairs; after showing in 
a habe form the respective train mileage and re- 
ceipts for the several railways in India, it is stated as 
foliows: “A marked difference will be observed 
between the expenses in the locomotive departments 
of the Bengal aud Bombay lines, showing the great 
importance of the fuel question. On the Madras 
lines the difference is not so great, although they are 
as dependent upon England for coal as the lines in 
Western India. This is partly due to the more general 
use of wood, but partly also to an economical system 
of management, which reflects credit on the railway 
authorities in the Madras presidency. With regard 
to wood fuel, measures have been taken by the Govern- 
ment for planting and preserving forests for the pur- 
pose. With respect to coal, an abundant fred is 
obtained in Bengal; but the beds in Central India 
have not yet been made available for railway purposes, 
access to them having been delayed by the tardy 
operations of the Great Indian Peninsula Railway. 
A short branch to the mines will be required when 
the trunk line to Jubbulpore is poor rvs and it is 
to be regretted that arrangements have not already 
been made for carrying out this work, so that coal may 
be ready by the time it is wanted. Other places in 
the neighbourhood of the Great Indian Peninsula 
Railway, where coal is known to exist, have been ex- 
plored, but the result of the exploration has not yet 
transpired. 

“The following table shows the amount of fuel 
which was sent from England to India during 1867. 


| | 
| Coal, Coke, and 
| Patent Fuel sent out 


Railway. 
during 1867. | 
| 


vage Cost per Ton 
Wiivery in India. 


on I 


Freight, &c. 
A eorage 





East Indian 
3854) 27,418) 98,708) 5 
829) 21,855) 34,882 
8,031) 22,763 
| 2,075] 8,181) 
6,819) 17,825) 
8,903| 11,825) : 


Coal 
Coke 
Patent fuel 


Great Indian 
Peninsula ... 
| On. 
{jos act 
|Patent fuel 
Sind evs oe (Coal 2,850) 11,385 
Great’ Southern Coal pest ag) 
Coke 440, | 76 


Bombay and Baroda |No coal was sent out by this company 
during the year, a plentiful supply 
| having been provided the year before. 
| The company has a contract for 10,000 
| tons of Australian coal, but no ship 
had arrived at the close of 1867. 


Madras 





A patent fuel, it will be observed, has been tried, and 




















hitherto the reports have been favourable as to its 
suitableness for locomotive bs ono The cost of 
coal at Bombay was very much enhanced by the great 
demand for it, as well as for shipping, at the com- 
mencement of the Abyssinian expedition. Australian 
coal has been supplied at. Bombay at 25 rupees, or 
50s. a ton. No report has yet been received of its 
quality.” 

At ‘cal a cost of fuel as is shown in tle last 
column of the above table, that item must form a very 
important one in the cost of railway working, and it 
is to the interest of the Government, who guarantees 
the capital of the limes, no less than of the railway 
companies themselves, that no effort should be spared 
in order to fully develope the existing known coal 
fields in India, and to discover, if possible, further 
supplies of the same in districts where hitherto it has 
not been found, or perhaps sought for. 

In a recent article on this subject in a local paper 
we notice that the mineral resources of Bengal, and 
particularly its coal, are remarked upon as con- 
stitutionally the most important advantage which that 
presidency possesses over Bombay. ‘T'o such an extent, 
remarks the Times of India, is coal mining carried on 
there, that the consumption of English coal is compara- 
tively small, and then only by the mail steamers, and for 
occasional smithy work. ‘The various lines of railway, 
and the whole of the steamers employed by the inland 
navigation companies, are supplied with Indian coal, 
and when it is considered that there are now upwards 
of 1400 miles of railway, in full working order, in the 
Bengal Presidency, and that there are upwards of 
100 steamers employed in inland navigation, and 
by tug companies, all dependent on “ country 
coal” for their fuel, and that it is much more 
economical than English, the gain must be evident 
without much comment. Raneegunge coal of the 
best quality can be laid down in Calcutta at 10 rupees 
per ton, while English ‘coal cannot be had for less than 
from 25 rupees to 30 rupees. The difference in the 
consumption of English coal, as compared with 
Raneegunge coal, being about as 12 tol6. There are 
samples of Indian coals fully equal to the very best 
Newcastle or Welsh, but the ordinary class of Ranee- 
gunge coals is inferior to English, though it is still 
sufficiently valuable to answer for purposes of steam. 
And as the mines are within 100 miles of Calcutta, 
and coal is easily conveyed by rail, Raneegunge coal 
is more readily used than the better sorts, which are 
not so easily procurable. 

The Raneegunge mines were commenced as early 
as 1814, and the coals were then, and for some years, 
brought down by boats to Calcutta; but since the 
opening of the rail to Raneegunge and the Barrakur 
river, the greater part is conveyed by that route. For 
sometime Raneegunge station was the terminus for 
the coal districts, but as collieries extended to a dis- 
tance from the then working portion of the East Indian 
Railway, that Company found it expedient to extend 
their line to a further distance of 22 miles, so as to 
afford facilities to the many mines opened for working 
along the route chosen. There are many companies 
working coal in these districts, the largest of which 
is the Bengal Coal Company, the first established and 
the best paying. There are also a good many exten- 
sive private mines; some belonging to natives are 
second only in magnitude to the Bengal Coal Com- 
pany’s. Govind Persand Pundit was the owner of 
property nearly as extensive as the Bengal Coal Com- 
pany. This native was originally a servant of the 

engal Coal Company, and he contrived to make such 
good use of his time during his stay with them, that 
he was enabled to set up for himself, and worked suc- 
cesstully in opposition. He has been dead now for 
some years, and the concern is carried on by other 


!rauembers of his family. 


The depth of the Raneegunge seams of workable 
coal seldom exceed 100 ft. Steam power is generally 
used for pumping and hoisting. Fire p is un- 
known, and ventilation is so easily arranged, owing to 
the shallowness of the mines, that no difficulty is ever 
experienced from the use of open light. In small pits, 
worked by natives who cannot afford to go to the ex- 
pense of steam engines, the pumping is done by hand, 
and the coal is boiated by ‘‘ whims,” or stans, 
worked by women. ‘These capstans are locally known 
as “gins,” and the women as “gin women.” It isa 
laborious and ill-paid employment; but when it is 
considered that pay of an able-bodied man in 
Bengal does not exceed 2 annas daily, and of a woman 
6 pice, and that any amount. of labour is available at 
those rates, where the people are well treated, and 
that they earn the customary pay of the countr 
thereabouts, where living is cheap, the wages, though 
very low as compared with the Bombay Presidency, 





do not strike one as so disproportionate. The cost of 
coal at the pit’s mouth may vary from 4 rupees to 6 
rupees per ton, all expenses included. The actual ex- 
pense of mining may be only 2 rupees in some instances. 
There are several methods of working the coal, depend- 
ing, of course, on the locality and the depth of the seam. 
Where the coal lies near the surface, and the quantity 
of upper strata overlying, or what is technically 
known as “ off-bearing,” is small, the coal is quarried. 
These quarries, when they are worked out, are still 
carried on by what is termed an “ under cut,” that is, 
a series of workings in ies ‘are ‘ran in at right 
angles with the face of the quarry, and are then pro- 
ceeded with as in an ordinary mine. Or the coal may 
be met. with in an elevated position above the level of 
the country, and it is then, if ina hill, easily got at 
either by open oan or undercut. The height of the 
coal country about nge varies from 250 ft. 
to 300 ft. above the level of the sea. The seams in 
the mines of the Ben Coal. Company’s first pit, 
which is now completely worked out, were two im- 
portant beds of 8 ft. and 9 ft. respectively ; the latter 
of these was only 57 ft. from the surface. This mine 
was easily worked, the dip being very slight, and the 
mine being near the terminus at Raneegunge added 
very much to its value. The coal is wrought by 
natives, who are paid by piece work, rates varying ac- 
cording to the situation. They are entirely the resi- 
dents of the district, and outsiders seldom interfere. 

Instances of ignition from spontaneous combustion 
are very rare, and the coal that was found most ad- 
dieted to that failing was unfit for steam purposes, 
and would not keep from crumbling more than fifteen 
or twenty days if exposed. A heap of this description, of 
20 tons, stacked 10 ft. high in the open air, would ignite 
in a week, but such instances are seldom met with. 








SHOEBURYNESS EXPERIMENTS. 

On Tuesday a series of trials were made at Shoeb ess 
to test the time of burning of Boxer 9-seconds muzzle-load- 
ing wood time fuzes, in common shells, from 10in. rifled 
muzzle-loading = of 18 tons, 400-pounder. Twenty shells 
filled with powder, to be fired over water with charges of 
40 lb., were provided :— 

Rounds, Fuzes bored to. 
| SE one eee 0.5 inches. 
Savuse 28 id 10 ,, 
ees ‘6. pes a 
| ers vee ese a 
combining a trial at the same time of a muzzle-pivotin 
ht-iron carriage and platform, made for 10 in. rifled 
muzzle-| ee of 18 tons, constructed as proposed by 
the superi mt of the Royal Carriage Department, and 
fitted with an hydraulic buffer to check recoil. 

The deseription of shells used had 1.6 diameter heads, and 
were in weight, shells empty, 376 lb. 40z., and jhad bursting 
charges of 26 lb. 12 0z.; total, 403lb.; their length, 32.6 in. ; 
windage, 0.08in. The muzzle-pivoting carriage on which 
the gun was mounted was on the plan of the muzzle of the 
gun resting on a fixed pivot. The principal point gained by 
pricy Spr yng ra toad carriages is that a port or embrasure 
can be of the minimum size, and consequently giving greater 
protection to the gun and gun’s crew. 

In the present case the carriage is a modification of the 
forms adopted by Baron Lenk and Mr. Mallet. The gu 
rests on a pivot block in front of the carriage, about 2 ft. 6 in. 
from the of the muzzle; the breech rests on a cradle 
moved up and down by two powerful elevating screws, the 
cradle being clamped to the sides of the Foto by a 
clamping compressor passing through a slot. There is also 
a tensile bar of steel on each side, from the breast of the 
carriage to the trunnions of the gun to take up the force of 
the srouil, ae these tons are continess rearward to the 
cradle for the purpose vin tional support to it. 
In the practice the tap dices oe the ipuuelene, which 
supported the tensile bar by an overlap joint, became much 
battered at the joints; but a remedy this defect can be 
provided. The hydraulic com acted well, eleven 
gallons of water being used for the 40 lb. charge, and twelve 
gallons for the 60 lb. charge.—Standard. 


Tue Hastar Gunzsoat Yarp.—A communication from 
Whitehall to the Master Shipwright’s department of Ports- 
mouth dockyard has called for a ipbuildi 
or repairing work in hand under the 
boat yard, as it is 
harbour, and the ti 

The 








partof November. It may, therefore, be inferred 
that after November next the gunboat yard at Haslar will 
cease to exist as a establi and as an offshoot 
of the arg a t of Portsmouth 3 
After that time t will most probably be permaneutly attached 
to the steam reserve at the as its shore factory, at which 
steam launches and other SS ere om 
put 


as they may require it, or as store from 
G steam reserve 


in the earl, 





Ser. 25, 1868.] 


ENGINEERING. 








281 








LITERATURE. 


Annales et Archives de UV Industrie au 19™¢ Sitcle. EUGENE 

Lacrorx, Editeur. Paris: Quai Malaquais. . 

A TEcHNoLOoGyY of arts, manufactures, agriculture, 
and mining, compiled from essays and reports upon 
the different classes of the Paris Exhibition in 1867, 
and forming a review of the present state and develop- 
ment of the various branches of industry and applied 
sciences and arts. Such is the bold bef agree of a 
series of volumes, the publication of which is just now 
about to be completed by M. éne Lacroix, the 
well-known publisher of scientific works in Paris. At 
the opening of the Paris Exhibition M. Eugéne La- 
croix announced his intention to the readers of his 
Annales du Génie Civil, and to the public in general, 
that he intended to publish a report of the Paris Exhi- 
bition, independent of all Government or other official 
authority and interference. This in itself was a bold 

’ step to take in centralised France, and under a paternal 
Government which is jealous to monopolise the supply 
of information for the rising generation, just as muc 
as it monopolises the supply of tobacco and of liberal 
institutions to the grown-up portion of the population. 
M. Lacroix had at once to meet the whole phalanx of 
official and officious opposition on the one hand, and 
the doubts of the public on the other, whether a 

rivate and independent enterprise of that kind could 

e at all carried out in a creditable and satisfactory 
manner. The facts have proved the competence and 
ability of M. Lacroix for realising his proposal, and 
we have now before us a set of six volumes which 
form one of the best records of the late International 
Exhibition printed in the French , and, indeed, 
one of the most useful compilations of treatises on the 
present state of different branches of art and industry 
published anywhere. 

It is not possible in a cursory review to do justice 
to the contents of so voluminous a work treating upon 
so many and varied subjects, and we propose, there- 
fore, from time to time to translate and abstract in 
our columns some of the most interesting treatises or 
papers contained in M. Lacroix’s publication. At pre- 
sent we will confine ourselves to a review of the prin- 
cipal chapters or classes of articles treated in the 
“ Annales et Archives de l’ Industrie.” 

We notice with pleasure an essay devoted exclu- 
sively to the study of the influenee Thick the fine arts 
have, and ought to have, upon the progress and de- 
velopment of industry and manufactures. This is an 
important and difficult subject, and one to which 
British manufacturers, above all, should pay great at- 
tention; it is a subject closely related to, if not in- 
separably connected with, that vexed question of tech- 
nical education which has been raised in this country, 
principally in consequence of the observations e 
upon the comparative position of different countries at 
the late Paris Exhibition. 

In passing to the subjects specially belonging to 
the engineering profession, we notice some ve od 
articles on mining and iron smelting by M. Joulié and 
M. Dufrené. M. Joulié has principally devoted his 
attention to the practice and apparatus for sinking 
pits, artesian wells, &c., and to the machinery em- 

loyed or proposed for tunnelling and for coal-cutting. 

fis articles are illustrated by numerous lithographs. 
The articles of M. Dufrené we propose to review on a 
future occasion. One of the most important combina- 
tions to M. Lacroix’s publication is the report made 
by M. Michel Rous, captain of artillery, and by M. 
Schwaeblé on the construction of firearms’ ammuni- 
tion, heavy ordnance, and war materials in general. 
This report, or series of reports, is carefully illustrated 
with the most important designs of guns, gun-car- 
riages, ammunition, time-fuses, and percussion fuses, 
exhibited at Paris, with a selection of the best con- 
struction of breech-loading musketry, and with draw- 
ings of the forms of swordblades and other weapons 
of ancient and modern construction. We shall bave 
frequent occasion to refer to the articles of Messrs. 
Rous and Schwaeblé, and we believe it would be a 
useful enterprise to translate these articles by them- 
selves in extenso, and pene them in the form of a 
small volume in English. 

The articles on wood working machinery by MM. 
Raux and Vigreux, contained in one of M. Lacroix’s 
volumes, form an elaborate report. This is most care- 
fully illustrated by a very large number of drawings, 
representing the most modern types of wood-working 
machines made in England, France, America, and 
Germany. 

Sugar manufacture,.and the different gg of 
= and distilling are treated by M. A. Basset 
an 


. J. Grandvomnet. The former: principally 





refer to the most modern construction introduced by 
Continental makers, such as the firm of Carl and Co. 
and M. Dorzet in.theWest Indian sugar. factories, 
aud in the beet-root sugar works on the Continent. 

The report on locomotives by M. Gaudry, is illus- 
trated with a series of tableaux, showing the different 
types of engines exhibited, drawn all to the same 
scale, an arrangement which is very useful for com- 
parison, and which we have adopted in Encineer- 
1nG for the representation of the locomotive engines 
exhibited at Paris immediately after the opening of 
the late exhibition. 

A similar arrangement has been made with regard to 
all the different types of portable engines shown in 
the Paris Exhibition, and this forms one of the most 
interesting sets of plates in M. Lacroix’s publication. 
The different portable engines are all drawn to a small 
scale, the same scale being used for every one of the 
engines illustrated. The figures are nicely shaded, and 
the name of the maker printed over each design. There 
is one plate showing twelve types of portable engines 
of English make, viz., three types of joan Clayton, 
Shuttleworth, and Co.’s engines, one of Messrs. Ran- 
somes and Sims, others by Messrs. Ruston, Proctor 
and Co., Messrs. Garrett and Sons, Messrs. Hornsby 
and Sons, the Reading Ironworks, Messrs. Barrows 
and Carmichael, and Messrs: Howard. A second 
plate shows twelve portable engines, principally from 
German makers ; only the engines of Messrs. Fowler 
and Co., of Leeds, and of Messrs. Tuxford have found 
a place amongst these Continental rivals. A third 

late shows a dozen of French portable engines, and 
it is certainly very curious to compare this group of 
complicated, disproportioned, and adventurous designs 
with the types represented upon the two former plates. 
Whoever can doubt that there is a aationality in 
design and construction must be convinced of the 
fact by a glance upon these three plates representing 
portable engines made in three different countries. 

We must, in eoncluding this brief notice, refer to 
the article on naval architecture by M. G. de Berthien, 
which is very ably written and carefully illustrated ; 
but to this, as well as to the articles on civil engineer- 
ing, construction of public works, and on telegraphy, 
we expect to refer more largely on a future occasion. 





Linear Drawing showing the Application of Practical 
Geometry to Trade and Manufactures. By Exits A. 
Davison. Cassell, Petter ond Galpin: London and New 


York. 

Tus little volume forms the first of a series of 
technical manuals, which the publishers contemplate 
issuing, and is intended to serve both as a text book 
for the use of teachers in schools and colleges, and 
also as a guide in the self-instruction of those ‘ho 
are ignorant of the first principles of elementary geo- 
metry. With this end in view, the author adopts a 
simplicity of language throughout which cannot fail 
to be understood by any of his readers, whom he leads 
step by step from the first problem of bisecting a 
straight line, to the complex operations of laying out 
involutes and irregular curves. Each salen is 
clearly illustrated with well-executed diagrams, and is 
thoroughly demonstrated. 

It is a book which will faithfully serve the pur- 
pose for which it is intended; and although the 
author can of course lay no claim to originality, he is 
deserving of credit for the pains he has taken to 
adapt his work to the capacity of those whom he has 
especially addressed. 








Tue Copper Trapr.—During the past six or seven weeks 
there have been evident signs of an improvement in this 
important branch of trade, and buyers have shown a readier 
disposition to enter into transactions than has been the case 
for a long time. This welcome change in the copper market 
after such a long period of depression has not only imparted 
additional confidence in the future of every branch of the 
trade, but there has been already an advance in price 
established, and there is a ct that a still further 
advance will shortly follow. X e last Cornish ticketting 
there was a rise of 2/. in the standard, while, considering the 
— quantities of South American and Cuban ores almost 
daily arriving at Swansea, the circumstance of there being 
no decline cannot but regarded as favourable. The smelting 
of a portion of the Chilian ores at the amines, in order to 
avoid expense in carriage, is not likely prejudically to affect 
the English copper trade, for the regulus and bar copper 
must be shipped chiefly to this country and old to the 
British smelters at prices to compensate for the outlay made 
in Chili. The recent improvement has many of 
the mines profitable that were previously worked at a 
ond better employment to a large number of hands will 
ollow. 
_ Duyprz Proposep Harsour ImPRovEMENTS.—At ameet- 
fl the Dundee Harbour Board, held on Monday last, an 
elaborate report on the pro increase and improvement 
of the harbour accommodation was laid on the table, As 
formerly mentioned, the duty of reporting on these proposed 
works was remitted to Mr. Thomas E. Harrison, C.E., London. 





The consideration of the report is remitted to a committee. 





LEADON VALLEY IMPROVEMENTS. 

Tue river Leadon is one: of the tributaries of the river 
Severn, which it joins at Over, near Gloucester. It rises in 
the counties of Worcester and Hereford, to the west of the 
range of hills about Ledbury, and is the outlet of a watershed 
of about 120 square miles. Throughout its whole course it 
was obstructed by mills at intervals. In wet and stormy 
seasons a large pwd of water is brought down the valley, 
and overflows all the flat lands, but more especially, and to a 

ter extent, the land for a distance of about seven miles 
rom theoutlet,-and these floods frequently occurred in 
summer when the grass was just fit to cut, or had been cut, 
in which latter case it was probably carried away, and 
loss and injury thereby occasioned. This happened in about 
one season out of three. ; 

In 1842 an inquiry was instituted as to the means of remedy- 
ing this state of things, by improving the course of the river ; 
and in 1853 a meeting of the landowners was held to take 
the matter into consideration. It, however, lay in abeyance, 
owing to the want of legal powers to form a combined system 
of drainage, and in consequence of the cost of the water 
rights of the two mills at Over and Rudford, until December, 
1860, when a preliminary meeting of the landowners was held, 
and it was determined to apply for a Commission of Sewers, 
which was issued in May, 1861, its jurisdiction extending 
from the Severn to the point where the Glynch Brook joins 
the Leadon, near Upleadon. 

In the same year the commissioners appointed Mr. Richard 
B. Grantham as their engineer, and directed him to lay out 
x ge of drainage for the whole district. For about half a 

ile up from the Severn the water of the river had for 
many years been diverted to supply the mill at Over. and 
the original course had been almost obliterated, and from 
time to time no doubt the overfall cill at the mill and the 
banks had been gradually raised until the water was banked 
up as far as Rudford Mill. The water for the supply of 
Rudford Mill had also been embanked up as far as Hartpury, 
and the channel of the river was carried over the Tibberton 
Brook KBs culvert much too small to take any increase 
beyond the ordinary flow. 

first act of the commissioners was to purchase both 
Over and Rudford Mills, and divert the stream. The old 
channel of the Leadon from the Severn upwards was formed 
to the proper dimensions for the distance of 3 of a mile, and 
banks were raised on each side to confine both the upland and 
Severn floods, and it was deepened and several of the sharp 
turns cut off for 24 miles further up to Rudford Mill. From 
thence almost a new channel was formed up to the point 
where the Tibberton Brook passed under the Rudford Mill- 
dam, and there the new cut rejoined the Leadon, and the 
river was improved by the removal of shoals, bends, &c., as 
far as Hartpury. The culvert was taken down and a bridge 
built in its place, and the Tibberton Brook allowed a free 
e into the Leadon. That brook has also been 
straightened and deepened up to the archway under the 
canal, and from thence it has been widened, and the impedi- 
ments removed to the bottom of Whitmeadow, in Tibberton 
parish. Above Hartpury the Newent Brook has been 
deepened, widened, and otherwise improved as far as the 
point where it is crossed by the Upleadon-road. These 
works extended over four seasons, and were completed in 
1867. The commissioners had many difficulties to over- 
come in accomplishing the effectual drainage of the district 
within moderate limits of expense, and much attention, 
labour, and care were directed to that end. ‘To enable them 
to make the necessary improvements, it was ——- to 
acquire the existing water rights, and these were costly to 
purchase; the works themselves required some expenditure, 
and involved compensation, and among other matters which 
the commissioners had to contend inst were the preju- 
dices of thuse interested, and their natural fear of the cost ; 
but the result has been oper ~ and — h rar 
are heavy they are generally wi ly paid. ‘The ordinary 
height of the. canes in the river y ode we lowered 6 ft., 
from the Severn to Hartpury, and nearly 3ft. in the 
Tibberton Brook. The banks, which were erected on each 
side ofthe lower part of the new river and along the bank 
of the Severn from Over to near Maisemore, have kept out 
the most injurious floods—those coming down the country in 
summer and autumn, and they have been confined within the 
river, where no banks have been formed, as originally in- 
tended they should be by the engineer. One square foot of the 
average sectional area of the new form of the river is about 
equal to one square mile of the watershed. The inclination 
given to the river near the Severn has caused sufficient cur- 
rent to prevent any deposit of mud from the Severn waters, 
either on the bottoms or on the slopes, and the whole work 
has acted so well as not to require more than 101. to be ex- 
pended in maintenance for the last two years. 

The most remarkable effect that has been observed of the 
improved state of the river, is that the floods of the Leadon 
are discharged into the Severn before the floods of that river 
arrive at Over, owing to these being two days later, though 
both floods are caused by the stormy and wet weather in t 
upper country. 

e effect of the whole improvement has been to enable 
eattle to remain on the pastures nearly two months longer 
than formerly—to improve the quality of herbage—to pre- 
vent flooding of the lands at times when the grass is fit to 
cut, or, when cut, from being carried away—to enable the 
floods to be let on to the lands at pleasure at the proper 
seasons by means of sluices in the banks—to facilitate the 
under-drainage of the whole country—to reduce the duration 
of floods in the upper part of the district—and, in fact, to 
place the river as nearly as possible under the control of those 
whose interests may be affected by it. 

The total cost of the improvements thus effected has 
amounted to 9400/., of which sum half was expended in com- 
pensation to the millowners, for the loss of their water power, 
and in payment of land, which it was necessary for the com- 
missioners to acquire. This sum was borrowed by them on 
the security of the rates which they were empowered to raise 
in the Leadon Valley districte. 
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PASSENGER LOCOMOTIVE; PARIS, LYONS, AND MEDITERRANEAN RAILWAY. 


Fig.3 
cD 


Sream Cuttivatioy.—Mr. William Smith, 
of Woolston, writes to the Times as follows re- 
specting the cost of steam cultivation on his 
system :—“I have harvested my thirteenth 
crop, and that a one, under steam power 
culture, and on the 31st of August, Ist, 2nd, 
and 3rd of September I smashed up by steam 
power my three fields of bean stubble, contain- 
ing together 32 acres, at a cost of 4s. 9d. per 
acre, interest of money and wear and tear in- 
cluded. Since then I have cross cultivated them 
over once by horses at a cost of 2s. per acre ; 
therefore the total cost of seed beds is 6s. 9d. per 
acre. They lie in a nice state, and after we 
have had some more rain they will drill nicely 
for wheat next year. I have cleared the stubble 
from my four fields after wheat, and have 
menesetl them with ten tons of manure per acre 
for beans and roots for next year, and shall as 
soon as we have had another good rain set my 
steam power ridger and subsoiler to work to 
trench them up for the winter, ready for 
planting in the spring. My past practice 
shows that the cost of this operation has 
been 10s. 2d. per acre. Taking the smash- 
ing and ridging and subsoiling together, it 
shows that land can be farmed and kept clean 
for ever at a cost of 33s. 10d. for four years. 
Steam-power smashing is now well known, but 
the Woolston plan of farming is but little known, 
especially the operation of ridging and subsoil- 
ing at once; therefore I now offer to let the 
public see for themselves what the Woalston 
system of farming is, by inviting all who like to 
come and see. They shall see my smashed 
stubbles for wheat, and my ridger and subsoiler 
at work, if they will send a directed envelope, 
stamped ready for post, to be remitted to them 
with a notice showing one or more days when 
my tackle will be at work. As I have given my 

mted inventions to the public, and have no 
interest in the matter other than that of showing 
the cleanest, deepest, and cheapest system of 
applying steam power to the cultivation of the 
soil, I ask you to peep pe ne he an 
average yearly bed, at a depth of from 6 in. 
to 12in., at a cost of 8s. 6d. per acre, has never 
been accomplished before either by manual 
labour, horse power, or even by steam power.” 

Tae Msrropouitay District Rattwar.— 
The report of the directors states that Mr. J. 
Fowler, the engineer-in-chief, and Mr. T. Marr 


(For Description, see opposite Page.) 



















































































Johnson, the resident engineer, have informed 
them that the whole of the property required 
forthe railway had now beenobtained westward of 
Westminster-bridge, and the uncompleted por- 
tions of the works were uninterruptedly in hand 
on that portion of the line. Between the South- 
West London Junction (West Brompton Sta- 
tion) and the Glocester-road Station (Brompton) 
the railway works were finished, and about Lavos- 
fourths of the permanent way had been laid. 
From Glocester-road Station to South Kensing- 
ton Station, about 150 yards of railway wor! 
remained to be constructed. Between the 
South Kensington Station and the Sloane-square 
Station the railway was nearly ready for the 
permanent way, and between the Sloane - 
square and Victoria Stations, with the excep- 
tion of thirty-four (which were in hand), 
the works were fini and about five hundred 
— of permanent way were laid. From 
ictoria’Station to St. James’s Park Station the 
works were also completed, and about 400 yards 
of double permanent way were laid. From the 
St. James’s Park to the Westminster Station the 
railway was constructed, with the exception of 
detached portions in Tothill-street (amountin, 
altogether to about 100 yards in length) whi 
were being rapidly proceeded with. Of the sta- 
tions, those at ensington, Glocester-road, 
Sloane-square, Victoria, and St. James’s Park 
were very nearly completed; while those at 
Hammersmith-road, est Brompton, South 
i , and Westminster-bridge were well 
The works on the Thames Embank- 





every 
of the railway for pub 
the un ing westward o 
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We illustrate above a very neat arrangement of stop-block 
for railway sidings, &c., which has been patented by Mr. 
Hurry, and which is now being introduced by Messrs. E. 8. 
Yardley and Co.,of Manchester. The block, which is of cast 
iron, has bolted to it a pair of clips, which partially embrace 
two journals, as shown. The upper surface of the rail forms 
a portion of the bearings when the block is raised ; but is left 
quite clear when the block is down, as will be seen by the 
lower figure. The block is raised and lowered by means 
of a siting handle, this handle, when the block is raised, 
being locked by merely turning it one-fourth round; and 
when the handle is thus turned a disc is exhibited, which in- 
dicates that the block is on the rails. When the block is 
down, the handle is enclosed in the encasing box, and the 
block itself lies almost flat upon the ground; so that, even if 


HURRY’S STOP BLOCK. 


MESSRS. E. 8. YARDLEY AND CO., ENGINEERS, MANCHESTER. 


Throw of eccentrics ... ove ove oe 
Angle of advance... eee soe 30° 
Diameter of leading wheels ° ove 
” coup! a ote ose os 
Distance between centre of leading and 
driving wheels ... oes ase bee 
Distance between centre of driving and 
trailing wheels ... oe eee eee 
Distance between centre of. driving axle 
and front of firebox casing... eee 
Total wheel base_.... we ose 
Length of journals of leading axle 
Diameter Ps Pa pa 
Length of __,, coupled ,, 
Di + 





the block is made much higher than usual, it is letely 
out of the way. One of advantages possessed ‘by the 
stop-block is that, so long as there is a clear to receive 
it, it can always be placed on the rail, even if a carriage or 
pong is running close up to it, and can also be removed 
even if a wagon is resting against it, there being no necessit; 
for movin back the par ny as is the case with ordi wend 
blocks which — « round on a vertical centre pin fixed 
within the rails. block can also be worked in connexion 
with locking gear and fixed signals. 








FRENCH PASSENGER LOCOMOTIVE. 


WE publish this week a two-page engraving, ther with 
other views on the opposite page, of one of the outside-cylinder, 
four-coupled passenger locomotives of the Paris, Lyons, 
and Mediterranean Railway, this engine being one of a 
class now employed by that railway company for working 
their fast passenger traffic. The principal dimensions of the 
engine are as follows: 


ft. in 
Diameter of cylinders coe, ose.) coe Le 
Length of stroke... eeu ae en, Se 
Transverse distance between centres of 
cylinders... eee, eee, ase -- 6 2 
Transverse distance between centres of valve 
spindles ... aie one ése sa CA 
Transverse distance between centre lines of 
valve motion ... pe nes ae ee 
wh = ge ata pom ° x 
» ports ea va pe 
» exhaust ports... ooo oe 0 8 
Maximum stroke of slide valve... os... 
Outside lap of “ im ont pe 
Inside ,, Vee ove ooo Ol 





ofsmokebox ou. ee ine 
Tange of x 





’ ” eee 
Transverse distance between centres of axle 


journals... eee eee ove eve 
Diameter of crank pin bearings ... eve 
Length pp ws es 


Coupling rod bearings : 





- 
2 SE 


6: 


— 
coow cooocoowoeg @& or S 
© 
an 


&' 
Front end, 4#in. diameter, by 34 in. long. 


4 end 34 in. ” ” 3} in. ” 
Diameter of barrel of boiler (inside largest 


plate) ... ove ove oes 4h 
Length of barrel of boiler ... 16 0 
» Of firebox casing ... one oo, ae 
Width 0 » attop .. - 4 & 
12 Ppa » at bottom... eee 2 104 
0! te ... eve eee See 
Width = eS ee eS a 
Height of inside firebox at front... .. 65 3 
pe ‘“ » at ose oe 4105 
Length “a » attop .. ws 4 2 
9 . » at bottom oe 4 4} 
Width ia » (inside) .. .. 8 & 
Thickness of side plates of firebox 51 in. 
- back plate “ bee 
»» firebox tube plate lin. thinned 
This a pager ae ees ~— re 
ickness of plates forming barrel o’ 
boiler pe ae casing ove woo. O 
Number of tubes _... oo wee 
Diameter ,, (outside) ... ace oe. 
Thickness . eo 0 


ce. od centre line of boiler above rail 


. ove eee eee 


» of chimney (inside) | es 


” 
fos) 


S2R2 SE" 2 


02 














Thickness Sos ose ee ooo @ 2 
Distance between frames .., “ss w. 4 Of 
Heating surface : 
Tubes ae ewe eco 1266 square feet. 
Firebox on one oer 80% ” ” 
Total ars 1346} ,, ~ 
a re surface 14 square feet. 
eight of engine, — nee ove +. 31 tons 
” ” worthy 
tons cwt. 
Weight on leading wheels... ... ooo ES 
3 2? ieee awe 
» ili 9 (eee ose -- 12 16 
Total ... ove ose oo & O 


Our pin a ns — Se gent construction of the 
engines so clearly that but lit iption will be necessary, 
but there are, nevertheless, a few details to which special atten- 
tion may be called. In the first place the brasses forming the 
bearings of the leading axles are fitted so that they can 
move laterally in the boxes to a slight extent, the movement 
being governed b: merpnay So between the brasses and 
tops of the pets ame on ’s plan, as shown in the 
transverse section, Fig.6. The weight at the leading end is 
carried on two springs fitted in the ordi way, these 
springs each consisting of eleven plates, each 3} in. wide by 
} in. thick. The span of these springs is 2 ft. 94 in., and their 
camber is 3} in. 

The axle boxes of the coupled axles, on the other hand, are 
connected by a compensating beam on each side, each of these 
beams having a spring connected to its centre, as shown in 
the longitudinal section. The arrangement is thus such that 
two springs are made to serve for the four axle boxes, each of 


these springs having a span of 3 ft. 84 in., a camber of 33 in., 
and betng formed of eleven plates, each 34 in. wide by Coin, 
ick. 


In the construction of the boiler, also, there are a few 
points worthy of notice. The back plate of the firebox 
casing, and the smokebox tube plate are stayed by plates on 
edge flanged over and rivetted to them, these lates being 
arranged, as shown in the transverse sections, Figs. 3 and 0. 
The ends of the stay plates are bent so that they may be 
attached to the — of Pras firebox casing and . the barrel 

lates respecively, thus forming gusset stays. e engines 
a worked with coal or patent fuel, and they are fitted with 
a pipe for delivering jets of steam just above the fire door. 
The firegrate is slightly inclined, and the front part of it is 
so that it can be readily drop The steam dome 
is unusually large, being 2 ft. 11 in. in diameter by 3 ft. 8} in. 
high. ‘ a tubes, which ys as will —_ —_ sane of 
t length, are supported by passing them through a dia- 
Gage plate, p midway between the tube plates. The 
exhaust pipe has an adjustable nozzle, of the pattern very 
generally used on French locomotives, and a wire gauze 
screen is placed horizontally across the smokebox, just above 
the level of the tubes, to arrest the sparks. 

The engine is fitted with M. Chatelier’s arrangement for 
enabling the ordinary working gear to be employed for 
checking the motion of the engine instead of a brake. Under 
ordinary circumstances, if an engine is reversed whilst 
running, the action of the pistons and valves is such as to 
force air into the boiler, and this air being drawn in from the 
smokebox through the blast nozzle is apt to be charged with 
dust and grit, which injure the bore of the cylinder and the 
valve faces. It is to avoid the injury thus caused that M. 
Chatelier’s arrangement has been designed. It consists 
merely of two valves, one of which admits steam, and the 
other water, from the boiler, into a small mixing chamber 
placed inside the hand-rail, as shown in Fig. 4. From 
this chamber small pipes are led forward to the exhaust 
pipes. When the motion of the engine and train is to be 
checked, the steam is shut off, the engine reversed, and a 
supply of steam and water admitted through the arrange- 
ment just mentioned to the exhaust pipes. A portion of the 
steam thus delivered into the exhaust pipes escapes through 
the blast nozzle, whilst the remainder, together with the 
water, is pumped by the action of the cylinders and valves 
back again with the boiler. The amount of steam admitted 
to the exhaust pipes is so proportioned that the escape of 
steam from the blast nozzle is just sufficient to prevent any 
air being drawn in from the smokebox, whilst the quantity 
of water is so small that it is re-evaporated by the heat 
generated by the friction of the pistons, &c. M. Chatelier’s 
arrangement has now been applied to a great number of 
engines on the Paris and Lyons railway and other French 
lines, and it is stated to give excellent results. Wheretrains 
have to be worked for long distances down heavy gradients 


it is particularly useful. : : ha 
The valve-gear is of the sta link class, and it is 
laced outside—an ment which is much used on the 


mtinent, but which finds but little favour with English 
engineers. The arrangement of sorenivg Orne is that first 
used by Mr. Sinclair, when engineer to the Great Eastern 
Railway. This reversing gear was designed by Mr. 
W. H. Maw, and we illustrated it on page 300 of our third 
volume. 

The | boiler is fed by a won, injector, —— is ra WY 
with the tender-tank by two pipes, as shown in Fig. 4. 
The coupled wheels, ‘A will be noticed, have the balance 
weights Forged on them. 

locomotive we have described is well worthy of atten- 
tion, on account of its being the standard engine for fast 
passenger traffic on the largest railway in the world. In the 
present notice we have confined ourselves bo gm gs out 
the peculiaries in its construction ; ia Pada: on a — 
occasion, to criticise its design more , and to com ii 
with that of locomotives used fe similar work in this 
country. 











284 


ENGINEERING. 


(Sepr. 25, 1868. 








NOTES FROM THE NORTH. 
Glasgow Pig-Iron Market.—Since last report the 

ig iron market has been steady, as a general rule, dnd even 
Prices haye fluctuated a little, but they are again up 
at the same height as on this day week. Yesterday's quo- 
tations were 53s. 9d. cash, and 54s. one month, and at these 
prices about 16,000 tons changed hands. To-day’s quotations 
are at the same. Coltness No. 1, and Gartsherrie No. 1, are 
still quoted at 59s. and 58s. respectively. The shipments for 
the past week amounted to 15,033 tons, which is rather below 
the exports for the corres ing week last ee The 
following is the statement of the imports of Middlesbro’ pig 

iron into Grangemouth : Tons. 

For week ending September 21, 1867 1,811 
" ” ” 19, 1868 959 
‘ 852 
. 73,127 


Total shipments till September 19,1868 .. 
. 84,934 


” ” ” 21, 1867 
Total increase for 1868 ... ose .-. 38,193 

Trade in Coatbridge District—The staple branch of in- 
dustry, the iron trade, is, upon the whole, in a rather more 
hopeful state than it has been for some time in Coatbridge. 
The pig-iron manufacture is not so much to be remarked as 
the malleable, as the latter keeps steady, and profitable prices 
are maintained. In connexion with the miners’ present de- 
mand (by circular) for an increase of wages, to the extent of 
6d. per da , the general opinion is that the large iron com- 
panies will resist it. Indeed, some of them threaten to damp 
all their furnaces before they will give any further advance. 
It is believed that, should the ironmasters entirely refuse the 
miners’ request, either Langloan or Coltness miners will be 
drawn, and kept out for a time. The rolling mills are all 
very busy, and a hopeful spirit. prevails in that department. 
Orders are plentiful, and prices keep well up. The miners’ 
agitation does not affect them so much, as the stock of coals 
and pig is large. The tube works are particularly active, 
especially the Olyde Works, where the men are kept as busy 
as they can be, generally working “ time and half.” Orders 
at the Caledonian are also well up, although not quite so full. 
The tinplate works are never slack ; the dull trade prevailing 
these two years past has not caused a stoppage there for a 
single day. Prices, however, fluctuate a good deal, and 
boxes are from 4s. to 6s. below what they were some time 
ago. Founders are well employed, although a considerable 
failure occurred in that branch recently. A new foundry of 
small dimensions is in course of completion at Calder. Alto- 
gether, the general prospects of the place are hopeful, and 
show a decidedly improved tone. 

Anderson's University — Munificent Donations. — The 
autumn quarterly meeting. of the trustees of Anderson’s 
University was held =— the newly-elected president, 
Mr. James Young, of Bathgate, presiding for the first time. 
Mr. Young’s native modesty is such that he could scarcely 
feel persuaded that either his learning or his business habits 
justified him in accepting the post of president, but on being 
informed by his fellow managers that he ought to take the 
office he felt it would be a sort of cowardice on his part not 
to try. On taking his pee as president, yesterday, Mr. 
Young said: “It seemed that the time long expected had 
come when natural science would be recognised as an essen- 
tial branch of education. The founder of the institution, 
Professor Anderson, saw the importance of this three quar- 
ters of a century ago, and this institution, where science was 
first revealed to the masses, had certainly aided in achieving 
the high position for Glasgow which she takes in those me- 

hanical and chemical arts that require for their being suc- 
cessfully carried out a knowledge of first principles. Indeed, 
this institution had exercised an influence for good that is 
quite incalculable. And now even legislators have come to 
see that our very existence as a nation depends on institu- 
tions such as the Andersonian. And the is now heard 
on all sides—teach us science. It would be difficult to find 
edge ove illustration of the triumph of truth and know- 





1 over prejudice and ignorance than this institution. 
And he trusted that his fellow trustees would not relax their 
efforts, but take encouragement from what had been done, 
and do their utmost to keep the institution in the front rank 
of those that teach the mighty truths of science to all in- 

uirers.” Before the meeting separated, it was announced by 
the secretary that Mr. Young and his immediate predecessor 
in office each given the munificent sum of 2000/. to 
clear the institution finally of its debt. Mr. Young proposes 
to do even more yet for his Alma Mater. He intends, I 
understand, to subscribe handsomely to found a chair of 
industrial or technical chemistry. It is confidently hoped 
that, in carrying out the proposal to found provincial col- 
leges of science, the Government will adopt the Andersonian 
University as a main part of their scheme, so far as Scotland 
is concerned. 

The Bash Breech-Loading Rifle——This new invention, of 
which I wrote last week, has already excited some attention. 
Mr. Bash, the inventor—a Prussian, it may be remembered 
—has been communicated with by the Leith vice-consul for 
the Prussian Government, who asks for specific details with 
the view of forwarding them to the Government which he 
represents. The rifle used in the first private experiments 
was a small bore, but Mr. Bash is at present engaged in 
constructing another rifle on exactly the same principle as is 
exemplified in the first one, but with the difference that it is 
of exactly the same bore as the Enfield. On an early day 
there will be a trial of a more public nature than the former 
one, probably on the shooting range belonging to one of the 
Glasgow volunteer regiments. 

Serious to the New Harbour Works at Anstru- 
ther —On y morning last, a serious storm prevailed 
the east coast of Scotland, and did very great 
at various places, but more i to the new works in 
course of construction for the harbour of Anstruther, on the 
Fifeshire coast. The outer or breakwater has been 
carried out to a distance of about 1100 ft., and the contrac- 





tors are engaged in the erection of the last cant or division 
of it, e: ing to about 200ft. more. As this part of the 
work is below low-water the building operations are 
carried on by means of a long and ponderous mass of wooden 
staging, from which is hung the diving-bell, and on which are 
also placed four travelling cranes for shifting and embeddi 
the large blocks of stone used in the building. The works 
were suspended during the storm on rer a AY after the 
storm ceased it was found that the staging become one 
mass of debris, that the diving bell and the cranes had been 
cast into such deep water as to be recoverable only with great 
difficulty, and that several trucks used for transporting the 
stones were vie apr Semen The ry ty ee = 
however, which is o! a to 
severity of the storm Le Aa well. ie 

North British Railway 
company have just issued the 
to the shareholders at the 


and the sum of 14,850/. has paid for six 

engines. The affairs of the company are in such a 

the directors recommend that powers be obtained to aban 

the construction or completion of certain works which they 

formerly intended to construct. Amongst these men- 

tion the Devon Valley branches, the I de branches, 

Glasgow and Stobcross branches, the i branches 

(1866), the Edinburgh, Dunfermline, and P 

the Stirling branches, the Lan; and 

new works of the year 1866. ey state that they are autho- 

rised to improve and enlarge the Wa Station, Edin- 

burgh, to erect a station at the Co lasgow, and to 

construct, conjointly with the Midland, a station and 

access thereto at Carlisle. There is no di yet for ordi- 
shareholders. 

Caledonian Railway Company.—This company’s half- 
yearly meeting is to be held on the 29th instant. The divi- 
dend for Caledonian Ordinary Stock is to be 1} per cent. 
This announcement has been received with a feeling of dis- 
appointment, and already some of the are again 
threatening legal proceedings. The report of the directors 
has been en and has been i with much interest. 
It is a singularly plain, and what would have been considered 
at one time, bald document—setting down everything as it 
stands, and indulging no sanguine 
holders wanted the bare facts, and they are now getting these 
and nothing more. The strict method of accounting now 
adopted, aa the rigorous charge to the revenue of the half- 

year of all liability for replacement of worn-out plant, &c., 
ve the ne effect of minimising the fund available 
for dividend. It is not the actual expenditure alone that is 
thus provided for, but certain sums per mile which engineer- 
ing authorities have fixed as necessary to maintain the lines 
in full value and good working order—the excess of this per 
mile rate above actual expenditure being carried to credit of 
next half-year's avcuunt for maintenance of way and renewal 
of stock. It is this process which necessarily keeps the rate 
of dividend low for the present, with the certainty, however, 
of advantage to the shareholders in future half years. The 
Scottish North-Eastern is being almost renewed at the rate 
of 5731. per mile, and the Oban and Callander continues to 
be a heavy burden on the capital account ; but the directors 
are very properly limiting their subscriptions to the amount 
to which they are liable, and are endeavouring to stop the 
further prosecution of the works at Tyndrum, at which point 
the line might be brought into productive operation. 
or three years of hard work and prudent management will 
bring the Caledonian into renewed prosperity. The much 
lower condition of the North British as regards dividend 
paying no doubt helps, by mere force of contrast, to keep 
Caledonian stock firm. 

The Callander and Oban Railway—The construction of 
the Lochearnhead section of the Callander and Oban Railway 
is making rapid progress. An engine, which the contractor 
has for his own requirements, now comes up as far as Letter, 
within two miles of Lochearnhead. A station and some 
platelayers’ houses are in course of erection at Letter, and 
to this station a coal agent in Callander forwarded last week 
a quantity of household coal for public sale. On Saturday 
the 12th instant twocart loads of bobbins were trucked at 
Letter for the south, and another quantity since from the 
bobbin manufactory at Killin, being the first goods that have 
passed along the line. 


LIVERPOOL NOTES. 
Lrverpoot, Wednesday. 

The Great Eastern Steamship.—The Great Eastern has 
been thoroughly overhauled, and is now undergoing the pro- 
cess of coaling preparatory to starting for Sheerness to re- 
ceive the new ta for the telegraphic cable to be laid 
between Brest and the United States. She will leave the 
Mersey about the 2nd of October. The Great Eastern being 
under arrest, application was made to the Court of Ad- 
miralty on Friday last for an order to remove her from Liver- 
= to Sheerness. Messrs. Forrester and Co., who 

ve a claim against the Great Ship Cuapent for 36,0007., 
objected to the removal unless policies were effected against 
loss. Mr. Commissioner Rotheby considered the application 
an important one, and directed a commission for the removal 
of the ship to Sheerness on the deposit of policies to the ex- 
tent of 40,0002—the removal to be at the expense of the 
company, and an undertaking given as to the care of the 


articles on board. 
the Morpeth Dock. — Mr. 











The Cunard Com and 
Charles Maclver addressed a second letter to the Mersey 
Docks and Harbour Board, in reference to the conditions 
, if they used the 
. Maclver absolutel 
declined to send his ships to Birkenhead, if he were requi 
at the srisk. That would have been 


i and would have placed the |i 


ineanticipations. The share- | . 


Twol,; 





Cunard steamers in a worse position than they are at 
in the Misskioson or Canada ‘Desks on the Li aside, 
where the Dock Board incur the responsibility of their dock 
prema oy Sy mang omens nag Mr. Maclyer 
sought to impose no fresh responsibility on the Dock Board, 
but merely to exempt his compan: the risks which 
properly belong to the board, and which have hitherto been 
borne by them. After a lengthened ion, on Thursday 
ving previously suspended the standing 


orders, agreed to substitute the following, instead of the 


i i the f the 
eetcch AE hs adltingsenes does 
This, 


possibly the evening of Friday, should 
in time for that evening’s tide, 
The Wolf.—The Lage mail veagpey A Wolf, lately sunk 
Belfast a description of the raising of which 
cia apr win os EERING, is now ps in the Aber- 
fast, ing repairs, will shortl 
removed to G to sessbve now bellass end engines. 
also for the Belfast and G w mail line, is 
to commence running, and a sister ship, the 
building on the Clyde. These comparatively 
all steamers belonging to Messrs. Burns and Sctoen, of 
the Cunard Company, are exceedingly handsome ships, and 
mail service between Scotland and Ire- 
i i ic. The other 


Tile 
at F 


the Buffalo, Llama, Camel, and Weasel. 

Messrs. Harland and. Wolff, Iron Shi; 
—I have lately paid a visit to the pride: ard of 
Messrs. Harland and Wolff, at the Queen’s Island, Belfast. 
It is not bo eon’ f since the firm commenced ship- 
building in Belfast, 


ilders, Belfast. 


it they have made marked progress 
It will be recollected that not long ago they 

were entrusted by the Government with the construction of 
a genbost which was tlie first vessel of the kind ever built 
in Ireland. They have just launched a new iron ship called 
the Star. of Greece for the East India service of Messrs. 
James P. and Co., Belfast, being the seventh of twelve 
sister for the same firm by Messrs. Harland and 
Wolff. a is 225ft. in length; 36 ft. 
’ 36 ft.; and tonnage, 1200 tons. She 
and will be fitted up with iron masts, bow- 
Star of Persia and Star of 
have been much spoken of 
in London, and have considerably en- 

reputation of their builders. Messrs. Hariand 
‘Wolff have also built two screw steamers for the 
Mediterranean fleet of Messrs. John Bibby, Sons, and Co., of 
‘The Drogheda Ironworks.—Proceeding further south, I 
have been mich interested in the ironworks of Messrs. Gren- 
don and)Co., Drogheda. I think I am correct in stating that 
Grendon are the only engineering firm in Ireland 

who have manufactured locomotive engines. They have cer- 
tainly supplied them to all the _— cipal Irish railways—the 
Great Southern and Western, Mi Great Western, Irish 





Railway. Messrs. Grendon and Co. are at tengaged 
with several very heavy works, among which may be named 

: aiodes bridge to span the river Boyne at the old 
bridge, —_ steam SS for the Dublin Dock 
Board, other mon ag n 

Dearth of Water.— long continued drought has told 
very severely upon the water supply of some towns. Ata 
late meeting of the Dewsbury, , and Heckmondwike 
Water Board, it was stated that the reservoir at 
Dunford-bridge was entirely dry, and that town could 
not be supplied with any water. Manchester is also very 
short of water, and it can now only be supplied by the autho- 
rities between 6 a.m. and 2 pm. Happily, Liverpool has 
sufficient ant new requirements, but a long continued 
drought would now tell with great effect upon our diminished 
resources. 


The Akbar and Clarence 
and the condition of the ship is spoki i 
terms of the Mapes preva; edueation of the boys is 
most carefully attended to, and the nautical training is car- 
ried out with equal care. ae ee 
in tailorin haem 4 ter’s work, so that 
in past 
cil, 4 are dent, 7 
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PUBLISHER’S ANNOUNCEMENT. 


The circulation of prise RING ‘exceeds Pri 
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FRIDAY, SEPTEMBER 25, 1868. 
THE MISSISSIPPI BRIDGE. 


No engineering work at present in progress, either 
in Europe or in India, can pretend to exceed in in- 
terest the noble steel arched viaduct designed, and 
already commenced, by Mr. James B. Eads, the chief 
engineer of the Illinois and St. Louis Bridge Com- 
pany: The able and exhaustive report which we have 

en enabled, through the courtesy of Mr. Eads, to 
lay before our readers will qualify them to form their 
own estimate of the difficulties to be surmounted; 
and the detailed engravings, which we shall shortly 
publish, will prove to them how caréfully the various 
conflicting conditions have been balanced, and how con- 
scientiously the several details have been worked out, 
so as to secure the highest practicable degree of economy 
consistent with the due stability of the works. A 
general view of the bridge and plan of the site we 
give on another page. 

In the development of his design, Mr. Eads wisely 
commenced by making the stability of his piers indis- 
putable. At the point of crossing, theftrue bed of the 
river, of limestone rock, is overlaid with a deposit of 
sand, varying in thickness from 15 ft. to about 100 ft. 
There was ample evidence to prove that this deposit was 
scoured out to a great depth in times of flood, hence, 
to ensure the certein stability of the piers, but one 
course was open, namely, to carry them down to the 
rock itself. The ingenious method by which this is 
proposed to be accomplished will be found detailed in 
the report already published. 

The massiveness of piers dictated by this condition, 
involving a height of some 200 ft. from base to summit, 
subject to the pressure of accumulated ice and great 
velocity of current, naturally suggested the adoption 
of an arched superstructure, since much less material 
would be required in sach form of bridge than in any 
ordinary girder, whilst at the samé time, in this in- 
stance, no extra expense would be- incurred in the 
piers. At this stage, therefore, the problem resolved 
itself into the determination of the most economical 
form of arched superstructure. 

In a long span bridge the weight of the structure 
itself is necessarily a large proportion of the gross 

, and a very little cunttenntion will show: that 
from this condition it follows that to secure the highest 
degree of economy, it will be nécessary to employ in 
the construction the strongest material available for 
the purpose. The advan thus A ae-we is much 


lute strength 














greater than that indicated by the 








of the several materials. Thus, if the strain due to 
the weight of the structure itself be tons per 
square inch, whilst the limiting strain is fixed at 5 tons, 
there will be only 24 tons per square inch, available 
for carrying the useful load—that is to say, if we cal- 
culdte the strain on any member, independently of the 
weight of the structure itself, we must divide by 24 
tons forthe area in square inches. If, on the other 
hand, the limiting strain be 124 tons per square inch, 
there will be 10 tons per square inch available for the 
useful load, hence, the sectional areas will be 4th of 
the former amounts, although the material in the latter 
instance is only 4 times as. strong as before. The 
economy resulting from the employment of the stronger 
saiesial would, of course, be still greater in cases 
when the strain from the structure itself is a greater 
proportion of the gross amount. 

The first step taken by Mr. Eads was, therefore, to 
obtain the strongest steel for his work; and for the 
sake of economy, he es page at present rolling his 
steel bars of a wedge form, and fitting them together 
in a 9 in. lap welded tube, by which they would be 
held together as the staves of a barrel are held by the 
hoops. ‘This arrangement is, however, subject to 
modification, and should any deficiency of strength be 
exhibited in the tubes thus built up, when under test 
in the 1500 ton machine nowy being built for that pur- 
pose, we may be sure they will not be introduced into 
the bridge itself. : 

Given the form of bridge, the load, and the material, 
a very important and laborious portion of the work, 
the determination of the sectional areas of the different 
members had to be entered upon. We are told by 
Mr. Eads that several months of patient labour were 
spent by Colonel Flad and Mr. Pfeifer, in the investi- 
gation of the various problems involved ; and certainly 
the exhaustive nature of their report, which even in 
its compressed form fills some eighty pages with 
closely printed formule and computations, exclu- 
sive of numerous complicated diagrams, proves 
that no considerations of personal labour were allowed 
to interfere with the important work confided to them 
of determining, with the highest attainable degree of 
mathematical accuracy, the requisite proportions of 
the several members of the Mississippi bridge. The 
final result deduced was to the effect that each arched 
rib, of which there are four in the width of the bridge, 
loaded each with 1 ton dead, and .8 ton rolling load, 
required a sectional area of 144 square inches between 
points about 20 ft. from each abutment. For these 
20 ft. end pieces of the ribs, the sectional area required 
to be $in. greater, or 216 square inches. 

We are enabled to test roughly these results of the 
rigid application of mathematical reasoning by apply- 
ing the formule advanced in a paper on wrought-iron 
arches and viaducts, by B. B., given in an early 
number of our journal (ENGINEERING, vol. i., p. 306). 
We have the following data: 

W=total load distributed=515 ft.x1.8 tons= 
927 tons. 

r=ratio of span to rise=10. 

a to depth of rib=64. 
t=compressive strain per square inch=12.5 tons. 
w=ratio of total load to rolling load=2.25. 

Then the area of rib, if of uniform section, will 


never be less thant 4/ 1 +1=101 square inches. 

With an arched rib fixed at the ends, as this one is, 

the preceding area will have to be multiplied by the 
$43 40-1 
5r 4 

factor - 


=1.47 for the area at the 


springing, assuming the temperature to be constant ; 
and for the area at the centre, under the same con- 
ditions, we may take the mean of the two already 
computed. Hence, at springing the area would be 
101 x 1.47=149 square inches ; and at centre 


101+149 _ 125 square inches. 


The range of temperature in the case of the Mis- 
sissippi bridge being more than double that assumed in 
the paper, from which these formule are extracted, the 
expression for the influence of temperature at the 


centre of the arched rib will become—_4 ___ =1.14. 
air 

4d 
At the springing the value will, as stated in the paper, 
be 14 times that amount=1.43. Hence, the final 
areas, to include all strains from changes of tempera- 
ture as well as rolling loads, will be: 

-At centre, 125 x1.14=143 square inches. 

At springing, 149 x 1.43=2138 square inches. 

These areas are, curi enough, in each in- 


stance little more than a square inch below those 
deduced from the elaborate investigations of the 
American engineers. ‘ 

In one respect, however, the Mississippi bridge differs 
essentially from the ordinary run of arehed bridges, for 
which the preceding general formule was designed. 
Usually the sonsdell’ filling, even if arranged vertically 
only, possesses sufficient inherent stiffness, by virtue 
of the rigidity of its connections with the arched rib 
and horizontal girder, to assist materially in preventing 
any distortion of that member when under strain. 
In the instance of the Mississippi bridge the spandril 
verticals are positively hinged, so that not the slightest 
incidental support is forded by them to the arched 
rib, the stability of which is, consequently, since there 
is no horizontal girder, governed entirely by the self- 
contained diagonal bracing. 

In fact, the essential part of the bridge is a curved 
rectangular beam, 8 ft. by 44 ft., the former dimension 
being the vertical depth of the bracing, and the other 
one the distance apart of the face ribs, which are firmly 
tied together by horizontal bracing. There can be no 
yee as to the lateral stability of the structure, but 
the depth of vertical bracing is so small in comparison 
to the span—8 ft. to 515 ft.—that it is absolutely 
necessary to consider the question of stability in that 
direction. Now, there must obviously be some limit 
below which the depth of the arched rib could not be 
reduced, even if the load were always uniformly dis- 
tributed, and the mathematical position of the centre 
of pressure corresponded with the centre line of the 
rib. Thus, if the rib were but 6 in. deep, it could no 
more maintain its form, for an instant, than it would 
if built of ropes. Why a depth of 8 ft. should be 
assumed, as it is in the calculations, to afford perfect 
immunity from all disturbing forees, we are at a loss 
to guess. 

t appears to us that an arched rib, per se, is neither 
more nor less than a long column, and that it should, 
consequently, be treated as such. In a long column 
of uniform cross section, subject to two equal and 
opposite end forces acting at the centre of gravity of 
the cross section, the unit strain would, mathemati- 
cally, be uniform throughout tie entire column. Ex- 
periment proves, however, that in consequence of 
varialions in the elasticity of the material the strain is 
in reality very unequally distributed over the cross 
sections; so much so, that in columns of certain length 

ositive tension is induced by a compressive force. 
ow, how it is that in calculations concerning arched 
ribs, or, in other words, curved columns, the unit strain 
should be assumed uniform if the mathematical position 
of the centre of pressure at any point corresponds 
with that of the centre of gravity of the cross section 
at the same point, whilst in a straight column, under 
similar conditions, it is shown by experiment to differ 
so widely from it, is not to us apparent. 

In the Mississippi bridge, the Ca dimension of the 
column is about th of the length; but on account of 
the curvature of that member, it is in effect, to a 
certain extent, supported at the centre of its length; 
hence, the equivalent ratio will be greater than the 
preceding fraction. We have not investigated the 
question minutely, but theory appears to indicate that 
the equivalent ratio would be gy X/2= sth of the 
length. If this be so, the elastic resistance of the 
steel to be employed in the bridge should have been 
deduced from that of a bar 45 in. long by 1 in. dia- 
meter, instead of from that of a bar 12 in. long only, 
as appears to have beendone. We know of no experi- 
ments on steel columns of the former ratio, except 
some recent ones by Kirkaldy, the results of which 
may not yet be published, but there are any number 
of experiments on similar wrought-iron columns on 
record, and in no instance do we remember the breaking 
strain of either a’solid or hollow column being greater 
than 12} tons per square inch, or about one balf only 
the resistance a short column of the same material 
would offer. Ina steel column the loss of resistance 
would probably be smaller in proportion, but it would 
unquestionably be far too serious in amount to be neg- 
lected in the computations of the strength of the Mis 
sissippi bridge. ‘ We do not mean to assert that, even 
if the maximum. strain were 25 per cent. greater than 
stated in the report, the bridge would not still be per- 
fectly safe and serviceable; but, at the same time, we 
cannot account for the omission of this important 
element in calculations so refined as those instituted 
for the determination of the strains on that structure. 
We cannot endorse all the statements advanced in 
the report as to the superior economy of employing 
iron or steel in compression. In fact, if the reasoning 
were sound, it would follow that the resistance of a 
cylindrical boiler flue to collapse would be greater than 








its resistance to a bursting pressure, It is well known, 
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however, that even an approximation to this condition 
would, in practice, be attended with fatal results The 
radius of the arched rib of the bridge we are consider- 
ing is about eighty-four times its depth, so, within 
certain limits, it may be considered as placed under 
similar conditions to a cylindrical flue 7 ft. diameter, 
constructed of } in. steel plates, and subject to external 
pressure. The increased resistance which such a tube 
would offer, if properly stiffened by diaphragms, is 
well known to practical men, and precisely analogous 
support would be afforded to the arched rib if the 
spandrils were properly braced. Neglecting the ele- 
ment of the long column, the present arrangements 
would probably be the most economical; but if we 
include that in the consideration, it will be found that 
the increased strains from expansion, contraction, and 
deflection, due to the bracing of the spandrils, will be 
more than counterbalanced by the increased resistance 
the arched rib could offer to compressive strains, 
whilst, at the same time, the structure would be far 
less liable to vibration. 

We have criticised thus freely the design for the 
Mississippi bridge, because we are sure that its origina- 
tors have nothing to fear, and desire nothing more 
than a perfect ventilation of the subject. The en- 
tire process of reasoning by which their conclusions 
have been arrived at has been laid by them before 
their European brethren, whose criticism is thus 
boldly challenged. So much talent and perseverance 
has been already evinced that we are confident no 
one could hope to find the carrying out of this im- 
portant work in more able hands. We still think 
that a somewhat cheaper and more easily erected 
bridge might be designed on the cantilever and cen- 
tral girder system, known as Sedley’s ; but, at the 
same time, no one can doubt that the structure, as 
designed, would form one of the noblest monuments 
of the engineering skill of the nineteenth century. 








MARINE ENGINES. 

In our article entitled “ Marine Engineering at 
Sea,” contained in our last number, we compared the 
engines fitted to the Wampanoag by Mr. heroes 
with those supplied by Messrs. Penn to the Mahroussé, 
our comparison showing that with only two-thirds the 
boiler power the latter engines developed an indicated 
power on trial more than one-fourth greater than 
the maximum power obtained from those of the 
Wampanoag. ‘To some few of our readers this com- 

arison may have appeared to be an exceptional one; 
But in reality it was nothing of the kind, and there are 
now working in our navy many engines, ‘the per- 
formances of which would equally surpass that of 
the Wampanoag. Let us, for instance, take ‘as 
examples some of the three-cylinder engines, which 
Messrs. Maudslay, Sons, and Field have now fitted 
with so much success to a number of vessels, and the 
performances of a few of which, fitted to ships in our 
navy, we subjoin. 





Proportion 
of Indi- 
cated to 


Firegate | Heating 
Nominal 


Surface per Surface per 
Nominal | Nominal 
Horse | Horse 

Power. |. Power. | 


Name of Vessel. 


| Power = 1. 


sqr. ft. 
E° 
19.1 
19.5 





sqr. ft. 

Nymph ... ove eve . 
Vestal ... eee ove] ‘ | 
Lord Warden full 

boiler power : 
Lord Warden half 

boiler powe: 5 
Jumna ... eve 
Penelope 


9.75 
198 | 
19.8 


71 
a 





From the above results, which are certainly admir- 
able, we find that these engines required on the average 
less than ,4,th of a square foot of grate surface, and only 
about 2g square feet of heating surface to supply the 
quantity of steam necessary for developing an indicated 
horse power, whereas in the case of the Wampanoag 
the areas of grate and heating surface per indicated 
horse power are .228 and 6.17 square feet respectively. 
The difference is, of course, in a great measure due to 
the adoption in Messrs. Maudslay’s engines of an 
efficient system of expansion. 

Nor do the Wampanoag’s eugines compare more 
favourably with Messrs. Maudslay’s engines as regards 


weight, as the following iculars of the three- 
ayiinder engines of the my will prove : 





Penelo: Wam > 
439 eget. 1,198 sqr. Bi 
11,880 ,, 30,578 —,, 
580 tons 1,260 tons. 
4,702 horses. 4,950 horses. 
Thus, in the case of the Penelope, the weight is but 
2.4 cwt. per indicated horse power, whereas in that of 
the Wampanoag it is 5ewt. Surely Mr. Isherwood 
and his supporters will find it hard to argue against 
such facts as these. 


GUN-MAKING AT WOOLWICH. 


Tue first 11-in. gun recently completed at Wool- 
wich has been transmitted to Shoeburyness, and 
on Tuesday last the preliminary trials were com- 
menced to test its range and accuracy. So far as they 
went, the experiments showed no very satisfactory 
result, the shell practice being unsteady, the de- 
flection amounting to 192 yards at 1410 yards range 
with 65 lb. of powder. The firing with solid shot, was, 
however, more successful, the greatest range attained 
being 1663 yards, with a deflection of 3 ; so that 
it is possible that the unsteadiness of the shells arose 
from some fault in their construction. Thirty-four 
rounds have already been fired, the first seventeen to 
ascertain what charges of the pellet powder, which were 
_— ene fe Nar — the 50 Ib. — 70 lb. — 
and battery charges of ordinary large grained rifle 
powder. This equivalent having been ascertained 
to be 54 1b. and 78 lb. respectively, these charges 
were employed in fifteen rounds, of which seven 
were fired with sheli weighing 5291lb., and a 
service charge of 541b., and the remaining ten with 
solid 534} 1b. shot, and a charge of 78\b. Bear- 
ing in mind the superior destructive energy of the 
10-in. gun, as compared with the 12-in. rifle, we may 
expect to see this new class of ordnance develope 
into the most formidable weapon we possess. The 
12-in. guns, as hitherto manufactured, have been too 
light; and should the 1l-in. rifle fulfil the expecta- 
tions of the Ordnance Committee, the manufacture of 
the former will be discontinued. The following are 
the leading dimensions of the new gun: 











Breech 
Bore. Prepon- 
derance. 


| _ Length of | 
pore | Ov Fatal | Weight. 





in. in. | in. | | tons. | Ib. 

11 | 145 | 180 7 22} 1570 

The rifling is upon the Woolwich system, with 
rounded grooves, and the spiral increases from one 
in 100 calibres at the breech, to 1 in 45 at the muzzle. 
The width of the grooves is 1} in., their depth 0.22 in., 
and the rifling stops at a distance of 25 in. from the 
end of the bore. This gun, like all the others now 
made at Woolwich, is built up of three pieces, the A 
and B tubes, and the muzzle tube. The steel lining 
is 24 in. thick from the muzzle for about half the length 
of the gun, where it is increased in thickness to 3$ in., 
making the total diameter of the steel tube 18 in. 
This is reinforced by 16in. of iron on the outside, 
bringing up the total diameter of the gun at the 
breech to 50 in., which is reduced at the muzzle to 
20 in. 

The working drawings of the 15 in. gun are already 
prepared, as well as sections of a 20 in. rifle, but the 
construction of the first is problematical, and the 
second, as at present designed, is only calculated for 
firing shell. The 15in. gun, when made, is to be 
258 in. long over all, and will throw a 1200 1b. projec- 
tile, with a 200 Ib. charge. The A tube will on a 
thickness of 4in. at the muzzle, reduced to 3 in. at the 
breech, and the total weight of the weapon will be 
60 tons. Firth’s steel is used exclusively for the 
inner tubes, for all guns above 7 in. in calibre, below 
which size wrought iron is employed. The steel is 
pe omg into the Woolwich Factory Yard at prices 
ranging from 65/. to 80/. per ton, the cost varyi 
with the weight of the casting. Every ingot ounatted 
is of a form approximate to the shape of the tube 
when com leted, one half of it being of a smaller 
diameter the other half. Before tem 
samples are cut from each ingot, and similar samples 
are taken after the block ray ond immersed in the oil 
tank. Of these specimens three of the untempered 
and tempered steel are cut into rectangular slips, and 
three are turned down to present an area of .533 
square inches of area. Every one of the former 
specimens is proved by bending, and the latter 
=o fin a testing machine and 
result of the experiments bei 
check the quality of steel sup) 
figures give the average s 
and after tempering : 





ing, six 


noted in order to 
‘ollo 
of the steel before 


each| A steel-screwed vent, after havi 





Breaking weight, before tempering 1 Whenua 
- » aftertemperng .. 62 4, 5 
Elongation of specimen 2 in. long before 


Pl at nos sila. on tach. 
Sioeapion cihin eigening - 23S oe 
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mpered steel—only half as 
great as that of the untem metal, ee 
almost entirely before the elastic limit is and 
permanent set takes place, so that while the gain in 
tensile strength is 21 tons. per square inch, the steel 
is more elastic and better able to recover its form 
under the sudden shock of firing. 
; poss | branch of industry in the Woolwich Factory 
is ucted on the contract system, and the steel 
blocks are bored out by piecework, one workmen 
superintending two machines. The ingots are roughly 
turned, and at one end a bearing is carefully made to 
centre it upon, whilst the other end is turned conical, 
and fits into the chuck of the lathe. The bore is taken 
out in one cut, the operation for an 8 in. rifle, 10 ft. 
long, taking about 36 hours, and is effected at a prime 
cost paid to the workman of 18s.6d. The ingot is 
bored out parallel’ to within a length equal to three- 
uarters of thé calibre, from which point to the end of 
the chamber it tapers, the reduced diameter at the 
end ot the bore being two-thirds that of the calibre ; 
originally the tubes were turned out of ai uniform 
diameter from end to end, exposing the largest 
possible area to the force of the explosion, and im- 
posing on the gun an unnecessary strain, which 
generally led to premature destruction. Mr. Fraser, 
in adopting the form above described, was guided by 
a series of experiments made with a number of barrels, 
varying in section of chamber from a parallel to a conical 
end; it was found that while the former induced an 
undue strain upon the tube, the latter form resulted 
in excessive and rapid erosion of the chamber, and 
the standard section was ultimately decided on, as 
reducing the strain upon the barrel, to the greatest 
degree, consistent with the least ible amount of 
— the action of the powder. 
_ After the barrel is bored and rifled the fine turning 
is completed, prior to shrinking on the B and muzzle 
tubes, and during the process of manufacture the steel 
lining loses about one-fifth of its original weight. In 
the 9 in. gun the loss is 12 cwt. on the rough ingot 
weighing 7504 lb. 
hen Mr. Fraser, some years ago, demonstrated 
that Staffordshire iron, at 10/.a ton, could be em- 
ployed for the outer tubes instead of the Yorkshire 
rands previously used, which cost 22/., he had com- 
menced that system of economy, both in material and 
manufacture, which he has pursued ever since with so 
much advantage. 

Recently he has effected a further saving by manu- 

facturing all the bar iron used for the coils, at the 
works, and now nothing but scrap iron is bought, 
which, until lately, has been mixed with 50 per cent. 
of wrought iron puddled from the cast-iron carronades, 
which lie in large quantities about the yard. These 
were sold to the factory by the Government at 3/. a 
ton, but in consequence of their having lately ad- 
vanced the price to 3/. 15s., the conversion of the 
carronades has been stopped, and the coils are made 
entirely out of a iron rolled into bars of a 
trapezoidal section. It may be mentioned, with re- 
ference to the large furnace in which the bars are 
heated, that it is 180 ft. long, and that bars 270 ft. in 
length have been coiled upon the mandril d in 
front of the furnace; the operation was, of course, 
conducted very slowly, to give that portion of the bar 
which projected from the rear end, time to be heated 
as it was drawn foot by foot through the furnace. 
_ Before coiling, specimens are cut from each mass of 
iron which is to form the tube, and subjected to a 
breaking strain, which averages 22 tons on the square 
inch ; for an iron of great tensile strength is not re- 
quired.for the outer tubes of the gun. The heaviest 
coil produced at Woolwich weighs in the rough 27 
tons. This is the B tube for the 12 in. or ll in. gun. 
Six tons of this mass are taken off the outside of the 
forging in the lathe, and the diameter of the hole in 
the centre is enlarged to fit the steel barrel over which 
it is shrunk. 

The construction of vents which shall be even com- 
er durable has not as yet been accomplished. 

pper, iron and copper, and recently, platinum, have 
been tried, without arriving at any successful result. 
withstood two or 
three hundred rounds, is scored eaten out by the 
action of the powder, which finds out the softer por- 
tions of the metal, and forces channels in all directions, 
just as a rapid stream makes furrows in a bed of vary- 


13 tons . in. 
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PUMPS AND VERTICAL ENGINE FOR A SUGAR FACTORY. 
; CONSTRUCTED BY MESSRS. MIRRLEES, TAIT, AND WATSON, ENGINEERS, GLASGOW. 
(For Description, see Page 290.) 
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ing hardness. Copper is not subjected to this erosion, 
but it gets bent out of shape after a comparatively 
small service. Platinum has not been fairly tried, but 
its expense is a formidable obstacle in the way of its 
adoption. What really appears to be the most prac- 
tical way of dealing with this question is to make a 
cheap and as durable a vent as may be, but one which 
in service can be renewed with the greatest expe- 
dition. 

The powder is almost equally erratic in its action 
on the steel barrel, and three gutta percha moulds, 
taken from guns which had fired a number of rounds, 
are instructive. First, the fac simile of a portion of 
the bore of a heavy gun, taken from the end.of the 
chamber towards the muzzle, and from which 200 
rounds had been fired, shows the whole surface eaten 
out, the grooves a mass of honeycomb, and their 
shape destroyed. This practice had been made with- 
out a wad. Secondly, a cast taken of a gun from 
which 500 rounds had been fired, and where wads had 
been employed. In this case the erosion is very slight 
indeed, and the rifling is, practically, perfect. There 
is, besides, a model of the bore of one of Mr. Lan- 
caster’s guns, which had been subjected to heavy 
firing, and which showed none of the irregularities on 
its surface which the first fac simile presented. Mr. 
Lancaster expects great things from his new section 
of bore, a semicircle and semi-ellipse, from which will 
be fired a cylindrical bolt with a sabot. 











As we have said, Mr. Fraser has his own views of 
the conversion of cast-iron ordnance, which he has 
been stopped at present from prosecuting, on financial 
grounds. The best and most reliable process of utilis- 
ing existing guns, by reboring andj lining, can never 
produce quite a gun satisfactory, ’nor do the advo- 
cates of this system urge more for such ordnance 
than that they should do second class duty. Mr. 
Parsons’s trials have hitherto proceeded well; and 
should his gun stand the severe test to which he has 
submitted it, he will have proved the practicability of 
making converted guns of sufficient endurance; but 
he will of course have to compete with the fac- 
tory in price, which is putting forth all its strength to 
produce new guns as cheap as converted ones. The 
Yin. 12 ton rifles are now costing 777/., of which 300/. 
goes in materials, 140/. in labour, and the balance is 
divided over the numerous charges which are made in 
each department, and represent interest in capital 
sunk, depreciation, outlay on working staff, and office 
expenses, &c. When the actual cost of conversion in 

uantities by the Palliser and Parsons methods is 
thoroughly established, a fair comparison may be in- 
stituted, and a balance struck between the respective 
advantages and outlay. 

It is not easy to understand why the War Office 
should prefer to allow 18,000 tons of iron in the shape 
of useless ordnance to cumber the ground at Wool- 
wich when they may be worked into wrought iron for 

















un, and the expense of buying iron be 
saved. And more especially this is difficult of com- 
prehension, as the proceeds arising from the sale of 
them to the gun factory does not revert to the War 
Office, but goes into the Treasury. 


the Fraser 








THE MILLWALL SHIELD. 

Tue Millwall shield has again been subjected to 
heavy test by a fire from the 12in. 600-pounder gun, 
and the resistance it has offered goes still farther to 
prove the excellence of the system upon which it is 
designed. Four rounds were fired at it from a dis- 
tance of 70 yards, and with a charge of 74} 1b. of 
powder. The practice was good, each round being 
fairly delivered upon the target ; the first shot struck 
the 6 in. plate portion of the shield, near the port-hole, 
and in the vicinity of two shot-holes made in July 
last. It passed through the side of the port-hole, 
shearing off a curved piece from the target on its 
way, and shaking down some portion of the structure 
which had been damaged in the previous practice. 
The second round made a total penetration of 154 in., 
and striking on a bad weld in the 9 in. plate, near the 
lower right of the port-hole, stripped off a lamina 
44 in. thick, and21in. by 17in. Some of the bolts and 
rivets were sheared by this discharge, but although 
the shield was much shaken, the inner skin remained 
unpierced. The third round hit the 6 in. plate on the 
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level of the upper side of the port-hole, and buried 
itself within 7 in. of tota! penetration, breaking away 
some of the strutting at the rear. The shield at this 
lace had been badly battered by previous firing. 
‘ne fourth round struck the 9 in. plated portion of 
the shield at the right, and’near the base, burying 
itself 22 in. into the structure, and slewing the whole 
bodily about 6 ft. on the right, and 2 ft. on the left ; 
this round broke away the fastenings at the base of 
the target, cracking the face plate, and tearing off the 
covering strip from the side. Penetration was, how- 
ever, incomplete, and the back of the target remained 
intact. 

Every round fired was a further argument in favour 
of the elastic backing system, and the severe tests 
which Mr. Parsons’s bolts withstood so successfully 
demonstrate them to form the best fastenings for 
armoured structures that have ag yet been tried. 

SUGAR-CANE JUICE. 

At the present moment, when the sugar manufacture 
is likely to be revolutionised by new modes of ex- 
traction, new modes of concentration, and new modes 
of treatment during crystallisation, the questions 
about the nature and properties of sugar-cane and 
sugar-cane juice are likely to be repeatedly brought 
before the eyes of the public, and the modes of testing 
or recognising the different constituents of the juice will 
therefore be inquired for, more frequently than usual. 
If the juice of the sugar-cane were nothing but a 
simple solution of sugar in water, the measurement 
of the percentage of sugar contained in the juice 
would be a very simple process. The specific gravity 
of a sugar solution bears a strict relation to the per- 
centage of sugar dissolved in the water. A given volume 
of sugar solution will therefore have a weight which 
exactly corresponds to its percentage of sugar, or what is 
the same.in reality, an instrument of a given size will 
float in the sugar solution with a smaller depth of im- 
mersion in proportion to the percentage of sugar held 
in solution. ‘The indications of the areometer are 
therefore, to a certain extent, capable of giving an 
approximate idea of the percentage of sugar con- 
tained in the juice. The juice does not, however, 
consist of a pure sugar solution ; it contains a number 
of organic substances which are not sugar, and which 
still give to the solution the same property of increased 
density. The test by the areometer indicates, there- 
fore, a higher percentage of sugar than actually exists 
in the juice, see it registers all the foreign matter 
dissolved in the juice as an equivalent quantity of 
sugar. To recognise the quantity of sugar in the 
juice a property of sugar solutions is made use of 
which does not belong to the other organic products 
and salts usually dissolved in the juice. This is the 
power of a saccharine to turn the A oe of polarisation 
of polarised light, a phenomenon called circular polari- 
sation in physics. 

A ray of light passing through a transparent crystal 
of turmaline, Iceland spar, or other crystals of double 
refracting power, and thrown upon a mirror, is re- 
flected with unequal intensity in different directions, 
and there is a certain position of the mirror in which 
the reflected light is strongest, whilst the act of turn- 
ing the mirror through an angle of 90° will make the 
light disappear altogether. Such light, which can be 
reflected in certain planes or directions only, and 
which is so far different in its proportions from ordinary 
light, is called polarised, and the plane in which the 
reflection of such light is a maximum, is called the 
plane of polarisation. 

If a polarised ray passes through a saccharine solu. 
tion, the plane of its polarisation becomes changed in 
position; it is turned from the left to the right, or 
vice versd, and the amount of such twisting or turning 
of the plane of polarisation is in exact proportion to 
the quantity of sugar contained in a given thickness 
of the liquid stratum passed through by the rays. 

If we construct an instrument consisting of a 
cylindrical tube, which is to be filled with the saccha- 
rine solution, if we apply a disc of Iceland spar at 
one end of the tube, and let a ray of light pass 
through the crystal and the solution, this ray will be 
polarised, and the plane of its polarisation will be 
turned by a certain angle. If we reflect that ray 
upon a mirror, we can observe the plane of polarisa- 
tion. If we, first of all, fill the tube with pure water, 
we can mark the position of the mirror which corre- 
sponds to the natural or untwisted plane of polarisa- 
tion. If we now fill the instrument with sugar solu- 
tions of known percentages rising degree by degree, 
we can, by observing the angles through which the 
mirror is to be turned for showing the same kind of 
reflected light, construct a measuring apparatus for 
the proportion of sugar contained in any solution. 





There are instruments based upon this general prin- 
ciple, but the better mode of constructing such in- 
struments is to pass the ray through a prism of quartz 
or rock erystal, which turns the plane of polarisation 
in the opposite direction from that given by the sugar 
itself. It is only necessary to adjust the thickness of 
the plate of rock crystal, so as to correspond to the 
polarising power or percentage of sugar of the solution 
under test. The polarimeter invented by M. Saleil 
makes use of this principle. The measurement is 
made by comparing light which has passed through the 
saccharine solution with polarised light coming direct 
into the observer’s eye. The polarisation ca by the 
sugar must be counteracted by adjusting the thick- 
ness of the rock crystal so as to annihilate the action 
of the sugar solution, and make the light passed 
through the sugar and rock crystal equal in ap- 
pearance to that which comes direct into the eye. 
The thickness of the rock crystal is then measured by 
a micrometer arrangement, and it gives the exact 
percentage of sugar contained in the solution under 
test. ‘The polarisation test is independent of all 
organic or inorganic matter contained in the juice, 
and it indicates nothing but the actual percentage of 
crystallisable sugar, provided that the juice or solution 
contains only one kind of sugar, and is free from 
an admixture of grape sugar. This substance is 
different in chemical composition, and, in its 
properties, from the cane sugar, and it has 
the property of polarising light in the opposite 
direction from that caused by cane sugar. If a 
solution contains both kinds of sugar, the polarimeter 
will, therefore, indicate only the difference between 
the action of the two, and the percentages given 
by that instrument will be too low. Fortunately, 
grape sugar is not very frequently present in the 
cane juice, yet it sometimes exists in it. The only 
way to arrive at a correct estimation of the juice is, 
then, to make a double test, viz., first, the ordinary 
polarisation, which records the difference between the 
percentage of cane sugar and grape sugar. After this 
all the cane sugar is converted into grape sugar in a 
test sample, by heating the liquid to a temperature af 
66° centigrade, after having added about 10 per cent. 
of diluted hydrochloric acid to it. This test sample, 
when polarised, shows the percentage, which is equal 
to the swm of the cane sugar and grape sugar in the 
solution. From these two data the actual quantity of 
cane sugar in the original solution can be found by a 
stnple calculation. 

lt is highly desirable that the practice of measuring 
the saccharine contents of cane juice by the polari- 
meter should be more widely introduced than is the 
case at present. ‘The scientific and intelligent beet- 
root sugar makers of the Continent are applying this 
instrument in their regular practice, at it gives 
them a more precise and reliable insight in the state 
and changes of their process than any other indica- 
tions gathered by the aid of what is called “the 
practised eye,” but what, in reality, is only a blind 
trust to a series of accidental and, most frequently, 
deceptive indications. The careful examination of the 
cane juice would lead to many improvements in the 
practice of the modern sugar factories, and it would 
principally ensure a better economy of production than 
exists at present in colonial sugar works. 








RaILWAYs IN THE APPENINES.—During the early part of 
the present week there were some severe storms in the Appe- 
nines, and the railway between Pracchia and Porretta, on 
the Pistoja and Bologna line, has been seriously damaged. 
Eight or ten days will be required to effect even a partial 
reparation. The Ollivacci viaduct has been nearly swept 
away, five arches only remaining. The Pistoja~Lueca line 
and the Pisa-Spezia line is eat 

Russian Navat Sratrons—The Russan Admiralty is 
now considering a plan, submitted by one of its chief officers, 
for establishing naval stations at Riga and Bolangen, on the 
Baltic. The memorandum in which this project is described 
says that the rapid development of the German fleet has 
rendered a measure of this kind absolutely necessary for 
Russian interests. ‘“ Not that the naval power of Russia,” 
it continues, “has anythin gt eo! a i German 
navy ; but it is necessary that Russia sho ina 
posteioes to meet all eventualities in the Baltic, an especially 
to be close at hand should an offensive and defensive alliance 
have to be concluded with Prussia. It is quite certain that 
in case of any collision between Germany and France hostile 
fleets would ap in the Baltic, and in view of such an 
event a strengthening of the Russian coasts which are in the 
immediate vicinity of those of Prussia is indispensable.” 

Tue “ Fett” System.—A letter from Italy in the Sidcle 
says that it is all but certain that the Fell system of moun- 
tain railway will soon be ce to the of the St. 
Gothard and the Simplon. ‘The negotiations with that object 
now pending between Italy and Switzerland are said to be 
on the eve of coming to a satisfactory termination. We 
should like to know what gradients are likely to occur on 
either the Simplon or St. Gothard routes sufficiently steep to 
afford even a plausible excuse for the adoption of the mid- 
rail system and its attendant complications. 





H.M.S. NORTHUMBERLAND. 

Tue trial of the en of Her Majesty’s armour-plated 
iron ship Northumberland, 24, Captain Roderick Dew, C.B., 
took on the 15th inst. at Plymouth. She was built at 
the Millwall Ironworks, is 405 ft. long, 59 ft. 4in. broad, 
and has a depth of hold of 21 ft.; draught of water forward, 
26 ft. 2in.; aft, 27 ft. 9 in. 

The triak was conducted by Captain George O. Willes, 
C.B., of the i of steam reserve, Indus, and Staff- 
commander Is 1 Mr. G Weeks (deputy- 
itispector of machinery afloat), Mr. Nicol (assistant chief 
engineer from Keyham Steam Yard), and Mr. Angear (assis- 
tant master shipwright, from, rt). The manufac- 
turers moe ~ ps 8 Pet eck and Son, were re- 

ni ry . Henry” on. The i are 
ef the trunk TTT ing number of <jledene is 
two; diameter, 112);., ter of trunk, 41 in.; and of 
cylinder effective, 104g; length of stroke, 4ft. 4in. The 
pro is a four-bladed in ; r, 24 ft. The 
pitch van be varied from 22 ft. 6 in. to 28ft. Gin. It was set 
at a piteh of 26 ft. 6im’; immersion of upper edge, 2 ft. 8 in. 
The number of boilers is 10; of furnaces, 40; number of 
tubes, 4800; diameter, 2fin.; and length, 6ft.8in. At the 
trial the wind was easterly; force, 4to 5. The measured 
mile is nearly east and west; the odd runs were conse- 
quently against and the even with the wind. The speed 
attained with full boiler power at the first run was 13.091; 
second, 16.190 ; third, 12.208; fourth, 15.451 ; fifth, 12.950; 
and sixth, 15.190; which gives a mean of 14,132 knots per 
hour. f boiler ‘speed: first, 10.682; second, 12.399; 
third, 11.250; and fourthy 11.728; producing a mean of 
11.728 knots. The nominal horse er is 1350; the indi- 
cated horse power was 6545, which 1s considerably above the 
contracted power. With half boiler power, 3213 horses. 
The load on the safety-valve, 25%b.; pressure of steam 
boilers, 24.7; vacuum in con forward, 24.08, aft, 24. 


Maximum revolutions with full power, 59}; mean, 58.373 ; 
rg power, 483; mean, 47§ ; meam pressure in the cylinder, 
24.97. 


The sister ships of the Northumberland are the Minotaur 
and the Agincourt. In the Navy List all three are set down 
as measuring 6621 tons, and as having engines of 1360 horse 
power. At the Minotaur’s trial at Stokes Bay, May 10, she 
attained’ main speed of 14.328 knots, which is superior by 
-196 to that of the Northumberland, but the midship section 
of the Northumberland is and she was 6 in. deeper in 

equal to an increased i 
Her masts, &c., are complete; she stores for six 
months, and had on board 715. tons ofcoaly The armament, 
whichis certainly very, heavy, consists of fou¥ guns of 12 tons, 
twenty-two of 9 tons, and two of 64 tons. When the Minotaur 
was tried forward was 26 ft. 8 in., and aft, 26 ft. 
10in.; revolutions, 81.47; and pi 22ft. 2in. At the 
Agincourt’s light trial; at Plymouth, 11th: December, 1865, 
the mean’ was 15.438 knots. On the light 
draft trial of the-Worthumberland she was one-tenth of a knot 
faster than be Agincourt, both ships being tried under the 
same The ships next in ‘size to the three 
named are the Achilles, 26, 6121 tons; Black Prince, 41, 
6109 tons; and Warrior, 32, 6109 tons. All three have 
—— of 1260 horse power, nominal. 
i the ‘Northumberland is fitted with Mr. J. McFarlane 
ray’s patent automatic steering apparatus, brought out 
by Messrs. Forresterand Co., of Liverpool This" patent 
was tested outside the breakwater on the 11th instant, with 
very successful results. One person, on the quarter deck or 
in the conning tower, can steer the ship by it with more 
ter certainty than twenty men at the 
0 The circle was three times by 
steam, in diameters of 718, 844, and 844 yards, while by 
the old mode the diameters were 1098 and 929 yards. 
When under full steam a gang of men at the wheel require 
2+ minutes to-put the tiller from hard-a-port to hard-a- 
starboard, while the engine accomplishes it in 15 seconds, 
and then keeps its place without any further manual exer- 
tion. ‘The engine which works Mr. Gray’s invention has a 
power equal to 223 tons upon the tiller head ; and is fitted 
aft on the port side of the orlop deck, where it works the 
lower tiller. Steam is supplied the main boilers. 
wheel on the quitter dou is about the size used by yachts 
of 100 tons, and has a very diminutive appearance when 
compared with the ship’s double-wheel, with its four circles 
of spokes. There is @doubt as to the ability of supplying a 
rope small enough to reeve, and | enough to resist the 
enormous strain of the engine; and some officers consider 
that in the event of a sudden defect in the steam apparatus, 
two minutes will be necessary to return to the ordi wheel. 
This drawback may, it is said, be modified. The Northum- 
berland is the only ship of war supplied with Mr. Gray’s in- 
vention ; but it is fitted on board the Great Eastern.— Times’ 
Correspondent. 








Tue Late Mr. Georer Hastam.—We have to record 
the tragic death of Mr. George Haslam, for upwards of 30 
years in the employ of Messrs. Fairbairn, of Manchester, and 
during the last 8 their principal shop foreman, and who 
came by his death last Saturday week by falling down the 
pump well of the waterworks at Gorton, near chester, 
while in the act of descending into the well to examine the 
poe, Mr. H. who was a manof most exemplary 

abits of life, enjoyed the full confidence of his employers, 
and he invariably attended to the out-door part of the 
engine and millwork portion of their business, and but 
recently made a long urney to Portugal on their behalf. 
He was anes we liked yy the men under his orders, 
for his just upright dealings with them, and though 
a member of the union, he neyer came into collision either 
with them or with his em on the subjects on 
which they disagree. Mr. “moreover, was a very 
ingenious man, and many are the contrivances which he 
schemed out to cheapen the labour of the work in the shops. 
His patent elastic axle box guides for locomotive engines 
are no doubt known to many of our readers, 
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SCARBOROUGH HARBOUR. 

To rue Eprror or EnGiIneerineé. 
Srr,—Your excellent pa of last. Friday introduces to 
our notice a second plan for the improvement of the Scar- 


borough harbours, as well as a from Mr. Nisbet 
and a further description of his design forthe same. pu 

Both gentlemen make out, as @ case as is for 
their respective schemes, a i in each of 


prominen' 
which is the addition of several acres of the sands of the 
Scarborough beach to the already surplus sands of the har- 
bours; but which they must permit me to designate as 
simply the subtraction of so much of that glorious old Scar- 
borough shore from. its hitherto more purpose, that of 
a flirting ground for the youth of England. , ; 

One of the main objects of the piers.and harbour commis- 
sion being rather to add water to their harbour than terra 
firma ; Mr. Pain, with his shepherd’s erook arrangement, 
attains this desideratum, for which, so far as it goes, he de- 
serves commendation, but his curved pier end is as objection- 
able (making it impossible to use this part of the work for 
berthage) as his appropriation of the upper sands is un- 
justifiable. 

His project also for the removal of no Jess than four of the 
existing interior piers, viz., the Old Eastern, the West, the 
Island, and Vincent's pier, is of such a sweeping character 
as hardly to deserve consideration, because of abolishing 
what will generally be held to be useful appendages to the 
harbour for berthage, viz., the Old Eastern and a portion of 
the West piers. Again, the crdss.section that he proposes 
to adopt for his wall, showing a glacis face on the sea front 
cannot be recommended in preference to a vertical-sided 
section, one which most engineers will be found to advocate 
at present as superior to any other for resisting the shock of 
the wave, which, by these means, is thrown back en masse 
against the wave following. 

Mr. William D. Nisbet's cross section is of the latter kind, 
and shows a high level causeway to be as a promenade 
by the lounging valetudinarian and ordinary visitor to this 
fashionable locality, which is an acceptable concession to 
these classes. One cannot account, however, for the ex- 
tremely low level at which he places his commercial cause- 
way, which he delineates as covered with water at ordinary 
high water, a rather awkward state of affairs for perishable 
goods lying piled on the wharf. 

Both plans show an entrance of 150 ft. wide, while at the 
same time Mr. Nisbet states that 80ft. is the breadth at 
Whitby. Now, as Whitby imported 30,000 tons of fish last 
season (see the Yorkshire Directory), and seeing that fish is 
the staple trade of Scarborough, its entrance may be safely 
taken as a precedent for that at Scarborough, the more par- 
ticularly as one of the chief defects of the latter harbour is 
that of rough water inside, it being well known that the 
amount of tranquillity in a harbour depends on the propor- 
tion existing between the breadth of its entrance and the in- 
ternal area; in other words, that the greater the width of 
entrance the less will be the reductive power of the harbour, 
and the more disturbed will be the contained waters. 

This question of roughness is of course apart from that of 
shelter ; it must be said that as far as regards shelter, Scar- 
boroughis well protected, it is absolutely unassailable by winds 
from all points of the compass, lying from south to west and 
north-east, being on these points landlocked, while on the 
eastern side it is well protected by its grand Cyclopean Pier, 
built in 1782, and ae a length of 1400 Ana Its +" ex- 
posed aspect, then, is o: t faci points between 
south pape: which is » one frome whisk strong winds 
rarely arise. The north-east winds are the most dangerous 
of all, while by those terrible west and north-west gales that 
annually devastate the shores of Britain, this harbour may 
be pronounced invulnerable. 

to what may be really the wants and requirements of a 
port of the size of Scarborough, that, Sir, I will leave to the 
commission who now hold the case sub judice, and to those 
competent persons whom they will consult on the subject. 

Suffice it to say that Sir John Rennie reported on 
harbours in 1834, and that his report enumerates its defects, 
arising from difficulty of entrance, confined area, agitation 
of the inner harbour, accumulation of deposit, and defective 
construction. 

He sent in three or four different designs, one of which 
was for the formation of a wet dock on the site of the pre- 
sent eastern harbour; another, and one which would more 
nearly meet the views of the present régime in a financial 
point of view, was that of pot an ing the West Pier, by the 
addition of a wall and jetty pre. ov to be extended until it 
should approach the end of the Eastern Pier, thereby not 
seriously, encroaching on the sands, and adding harbour 
acco tion where it is really wanted, that is, to seaward 
of the present contour line of low-water mark. 

A third plan consisted in building an arched pier from 
Ramsdale scar, with several cants to break up the seas, to 
trend towards the East Pier end, and which would have 
afforded a large area of anchorage, having 5 to 15ft. of 
water at low water of spring tides. This was costly. 

In the direction of Rennie’s second project would seem to 
be the solution of the problem now on the tapis. 

I am, Sir, your old Servant, 
_ Brynacte. 

P.S.—In my last letter it is stated that the south-west is 
the proper face on which to construct the entrance. This 
should have been south-east. I-don’t know whether the 
error is my own, or typographical. 





To true EpITor 

Srr,—I have been much in i 
about the competitive plans for the improvement of Scar- 
Hay Harbour. Upon the whole I prefer that proposed by 
Mr. Nisbet. I think that your suggestion for alter- 


ing the direction of the last 300 ft. of new work to- 
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wards the south-west would be an improvement to the 


z 


there would be less shelter from an easterly and, 

the action of the wave in a north, breeze 
more likely to wash sand into the harbour, than 
. Nisbet's if carried out. If there were 
1 Eastern Pier so as to overlap the 
and allow a short pier of open timber work on the 
ide of the channel, opening in a south-easterly direc- 
ion, the alteration might be made and the entrance widened ; 
West Pier was built up with stone or concrete to about 
half or one-third flood tide level, it would materially assist to 
the seas in an easterly gale, and tranquillise the har- 
bour. As I understand the stone of that locality is unfit for 
such works, I think concrete might prove both cheaper and 
better for piers. Mr. Pain’s plan is very objectionable, as the 
entrance will be open to receive the whole of the drift of sand 
that comes round the East Pier with a north-easterly gale, 
besides that it exposes the whole of the harbour to the heavy 
swell that will come through the 150ft. entrance in an on- 
shore gale. 

His plan for the West Pier is ingenious, but there are:ob= 
jections to it. Itis more adapted to a position where the 
direction of the swell is at right angles to the pier, but in a 
gale of wind the sea would run up the slope and rise in spray, 
which would fall on the pier inside the parapet, not only 
breaking up the pavement, but rendering it inaccessible at 
high water; and if the waves are “turned back,” the ten- 
dency will be to break up the pitching of the slope. But as 
the direction of the proposed pier is similar to that of the 
heaviest seas, one with a perpendicular wall will be both 
cheaper and better. “ Binnaele” finds fault with all existing 
harbours, and states what he thittks they ought to be ; but the 
difficulty is, how to make them to meet all objections. To 
reduce the silting process to the minimum, he “ would have 
the entrance of the harbour to force the south-west or there- 
abouts.” How would that reduce the quantity of silt ? 

In whatever direction the entrance of the harbour is placed, 
it will be filled on each flood tide by the water out of the bay 
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that has silt in mechanical suspension, which will settle in- | P 


side, and this cannot be prevented by any slight change in 
the direction of the entrance. The sand, Hoy valiecws in by 
the action of the waves is of a much more serious conse- 
quenee, and this is very much dependent in quantity on the 
situation of the entrance. If I recollect right, there is a 
smallastream that will be enclosed in the new harbour 
works in Mr. Nisbet’s plan, and this will be found of no 
small use in reducing the quantity of silt deposit in the har- 
bour.. As to the shoalness of the space to be enclosed for the 
new harbour, the question is whether it would not be cheaper 
to dredge it out after the harbour is made than to carry out 
the piers into deep water at a-great expense, with the chance 
of its being filled with sand washed in by the action of the 
waves. Yours, 7 











THE SHIPS OF THE FUTURE. 


To rue Epiror or ENGINEERING. 

Srz,—It is very interesting to read the reports of the 
various commodores on the performance, &c., of the Wam- 
panoag, as all have come to the conclusion that she is a fast 
ocean steamer. No matter who they are, English, Scotch, 
or an Irish nop they must recognise in the Wam joag 
a full powered shallow ship of the future. I believe that her 
great speed is due, as the designer says, to her indicated’horse 
tp and to that alone. He acknowledges that she is as 

e as the ordinary run of ocean steamers. The flat-floored 
river steamer Iona has done her twenty miles on a run of 
long duration—the beggarly mile race not being recognised 
on the Clyde waters—and I cannot see anything to Finder 
the American shallow ship to do so likewise. 

We have tried to drive through the water shallow ships 
having the twin-screw mode of propulsion, and the fren 
have been miserable :failures—10¢ per hour, or s0. 
The Wampanoag is not an excessively shallow ship, yet she 
is of that class, and she has attained a speed of 17} knots per 
hour. I admire the “tall talk” of our transatlantic friends, 
in so far as accomplishing a feat of no ordinary merit ; they 
have done what was required of them, notwithstanding their 
want of skill as marine engineers, yet with that “want of 
skill” the Wampanoag is the fastest screw steamer afloat, of 
the class, and I guess her midship section is nothing more or 
less than a flat box with the corners rounded off. As re- 
gards her machinery, “the nightmare of cogwheels” is in its 
proper place, and I consider the geared engines shown could 
not be supplanted with direct-acting engines. 

Mr. Isherwood has placed the engines in the best position 
to trim the ship; she is a wooden vessel, and the boilers are 
well disposed fore and aft, and it is a very good practice so to 
do, so as to distribute the weight. I presume the arrange- 
ment is Mr. Isherwood’s originally. I admire his talent ; “the 
nightmare of red tape” he eschews, the boasted’ arrangements 
of who?—for we have no “chief” that can let us see more 
than the whole of us know—he puts on one side, and with 
fifty-six furnaces of a ble —. and with all the 
ey below the orlop deck, and below that deck it 
must be, he simply attained his object by running the screw 
shafting overhead the firemen in the aft boilers. In our 
arrangements we would place the engines aft of the boilers. 
I am afraid with the large boiler power required in this 
case, and there is no more than what is n , such an 
arran t could not be conveniently got in so as to trim 
the ship under all conditions, You compare her with the 
Mahroussé—the one is a yacht, and the other is an unar- 
moured ocean steamer, built for war—compare the engines of 
the Wampanoag with ines of the same class in this 
country. Take the Pera of the P. and O., the indicated 
power is 1370 horse power, the total boiler surface available 
as heating surface is 8512 square feet, and the total firegrate 
surface 327 square feet. How much more would be required 
for 5000 indicated horse power ? 

_If direct-aecting engines could have been in conve- 
nieritly so as to trim the ship, I have no doubt Mr. Isher- 





entrance, if it were not for two serious objections in the way ; 





wood would have given them the preference; but they cannot 





be got in conveniently, the talented engineer has accom- 
pli pian cline’ or cent of no ordinary 
merit. 


I cannot understand why the of the profession is so 
severe on the designers of the Wampanoag, unless it is to 
stimulate them to exert themselves still further. We may 
say we can accomplish the same; and beat them. Yes, 
true, after the Americans have shown us the way ; but with 
a little more firmness of ship, and with geared engines, one 
half of the weight of any direct-acting engines of the same 
power, Mr. Isherwood can do so likewise, by simply driving 
the engine shaft at a ter number of revolutious than the 
propeller, and I would strongly advise him to give the system 
atrial. Wheel gearing is much liked in this country, but 
the arrangements are too _— 

am, Sir, yours, &., 


London, Sept. 22, 1868. Joux G. Wrxtoy. 


[The above letter will no doubt amuse many of our readers ; 
but we fear that it will not discomfort those who find fault 
with Mr. Isherwood’s engines, nor do we think that it will 
even afford much ‘solace to Mr. Isherwood himself. Mr. 
Winton believes that the speed said to be attained by the 
Wampanoag is due “to her indicated horse power, and to 
“that alone.” This is very much like saying that the Wam- 
P g was propelled by oo. but her engines, and— 
“ barring” the wind—this is no doubt correct ; but it is a fact 
which in no way affects the question at issue. Cannot our 
correspondent understand that so long as they developed an 
equal amount of power, the engines of the Wampanoag 
would have been just as efficient, as engines, whether that 

wer drove the vessel at one knot per hour ortwenty? Mr. 
Winton objects to the Wampanoag being compared with the 
Mahroussé, on the score of the former bemg an unarmoured 
war vessel and the latter a yacht; but he does not inform us 
how the comparative performances of the two sets of engines 
would be altered by the Mahroussé being employed for war 
and she is certainly quite as fit for such p 8 
asthe Wampanoag. Mr. Winton’s eulogy of Mr. Isher- 
wood’s engines is an as ingeniously intricate piece of “com- 
position” as those engines themselves, and we believe that 
the soundness of the principles is about the same in the two 
eases. Our correspondent quotes as an example the geared 
engines of the Pera, and, after stating that with a grate 
surface of 327 square feet, and heating surface of 8512 square 
feet (should not this be 8839 square feet?) they develop but 
1370 indicated horse power, he enquires how much surface 
would be necessary for 5000 horse power. To this we must 
reply that it would depend a good deal upon who designed 
the engines, if it was Mr. Isherwood or Mr. Winton - ps 
1200 square feet of grate and 40,000 square feet of heating 
surface might suffice—and, on the other hand, perhaps it 
mightn’t—who knows? Notwithstanding Mr. Winton’s 
ideas about the amount of grate and heating surface necessary, 
there are, we can assure him, plenty of English marine engines 
now afloat which have developed from seven to ten indicated 
horse prewer for each square foot of firegrate surface and each 
three feet of heating surface contained by their boilers. The 
last sentence but one of our correspondent’s letter strikes us 
as rather unfeeling. After sticking to Mr. Isherwood for so 
long it is, we consider, positively unkind of Mr. Winton to 
desert him at the last moment, and recommend him to employ 
engines so geared that the engine shaft revolves more rapidly 
than the screw shaft. We can conceive nothing which could 
be more repugnant to Mr. Isherwood’s principles. By-the- 
bye, can our correspondent inform us how the weight of 
oer) can be decreased by adding gearing to them ?— 
Ep. E. 











THE PUDDLING PROCESS. 
To rue Eprtor or EnGIneerine. 

Srr,—If your correspondent “ Vulcan” will try the ex- 
periment of making his furnace plates from a mixture of 
ground flint and cast-iron borings, he will need very little, if 
any, fettling to keep his plates from melting; he can then 
try, if his puddlers will be content to work without fettling. 
I hove tried it, and find it will not act ; the men cannot bring 
out the same yield, nor yet the same number of heats in a 
given time. ere is no doubt of the advantage of using as 
much hammer and roll slag as can be conveniently used, as 
it, being the oxide of iron, will melt along with the cast 
metal, and impart a certain amount of its oxygen to the 
same, and receive in return an amount of carbon sufficient to 
cause it to amalgamate with, and form part of, the puddler’s 
heat, and so help his yield. Sa ‘i 

In conclusion, I beg to say that it is quite as requisite to 
have a good oxidising agent upon the bottom and sides of the 
furnace (but more particularly the bottom) as it is to have 
good roll and hammer slag. 

Yours, &c., 


; Wu. Carmont. 
Yorkshire Engine Works, Sheffield, 
September 23, 1868. 








Tue CEenTRAL ArGENTINE Raitway.—According to a 
report issued on Wednesday last by the Central Argentine 
Railway, it is expected that the whole line of 247 miles from 
the port of Rosario to the interior city of Cordova, will be 
completed and opened for traffic by the end of 1869. Future 
extensions of this road may ultimately establish a communi- 
cation from the river Plate to the Pacific. Meanwhile, 
settlement by Europeans is rapidly being made along the 
line, on each side of which the por ow have grants of land 
amounting in all to about a million acres. The city of 
Cordova is reputed to be among the most healthy in the 
world, enjoying, it is said, an almost total immunity from 
consumption and analogous diseases. The contractors for 
the railway are Messrs. Wheelwright, Brassey, and Wythes, 


and the company have a guarantee of 7 per cent. from the 
Argentine Government. 
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PUMPS FOR A SUGAR FACTORY. 


CONSTRUCTED BY MESSRS. MIRRLEES, TAIT, AND WATSON, ENGINEERS, GLASGOW. 














Ow the present and pages 287 and 291 we illustrate 
some further Aettiiotemmacts with the s machinery con- 
structed by Messrs. Mirrlees, Tait, and Watson, of which we 
gave engravings on pages 308, 333, and 340 of our last volume. 
All these machines form parts of a complete plant of a colonial 
sugar factory, of which drawings have been supplied to us by 
the makers, and of which the engravings are now in course of 
pre tion. 

mn page 201, Fig. 1 is a side view, and Fig. 2,a plan ofa 
sugar-cane mill with feeding apparatus. 

Sn pege 287, Figs. 1 and 2 are views of a ‘small vertical 
engine, working a set of pumps for distributing the liquors 
through the different parts of the factory, and on the present 
page another similar set of pumps is represented. These 
pumps effect the transport of the liquid masses in the factory 
from vessel to vessel, as the juice proceeds through the 
various of manufacture. We shall give a full de- 
scription of the whole plant when we publish the general 
views. Messrs. Mirrlees, Tait, and Watson have constructed 
some of the | sugar mills and plants for sugar factories 
at present in existence. 


H.M.S. Hercvizs.—In the case of Her Majesty’s ironclad 
ship Hercules, 14, 5234 tons, 1200 horse —. (nominal), 
in Lord R. J. Gilford, fitting in tham harbour, 
every effort is being made to jhave her completed and out of 
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hand in order that she may be d 
mental trial cruise at sea before 
_ Owing to some, misunderstanding 
ent and the Admiralty as to the time the 
g her armament were to 


tched on her first i- | 
pen 
een the War | 


guns com- 
ready, some delay has arisen | 
in supplying the 18-ton, 450-pounder guns for her main- 

deck battery, from Royal Gun F ,. at Woolwich, but 

from a communication received at the dockyard the whole of, | 
the 18-ton will be .ready to be on board during. | 
the first week in the ensuing month. the amount of work | 
still remaining to be completed on board, the Hercules will | 
not be completed and sede te ipa Chatham until towards | 
the enil of Gotober, when, aestaiing 00 oxlatio orders, she will | 
proceed to Portsmouth, and there be do for the purpose | 
of having her valves examined and her bottom cleaned. She | 
will then. enter.on her trials, for classification, at the 

ot tho Maplin Sands, being dispensed with. 

at € ~ a Page LP - 

ria slides for the 18-ton 


| stores have been stowed, 


| lines, and on. the 


with the recent order from the Admiralty for Captain Seott’s 
psig * ear to be fitted to the whole of the — of this 
class. e shot, empty shell, and other War Department 
and the warrant officers’ stores 
deposited in the several store rooms. A new and im 
telegraph for enabling the officer in charge of the shi 
communicate with the engine-room and steering-wheel, the 
invention of Sir Charles me, F.R.S., has been fitted 
on board, the entire fittings of the Hercules being on the most 


oe inciples. 
ast IRow Cuca Wurus—The Ivania Central 
P.A., has recently adopted the cast iron chilled 
wheels manufactured by the Sra. omar iy description 
of whose works we gave in our last volume) for the whole of 
their passenger rolling stock. Thed ity of these wheels 
has now been severely tested on most of the leading American 
i tlantic and Great .Western Railway. 


. “Frederick Grinnell, the locomotive superintendent, has 
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SUGAR MILL 


CONSTRUCTED BY MESSRS. MIRRLEES, TAIT, AND WATSON, ENGINEERS, GLASGOW. 
(For Description, see the opposite Page.) 
Fie. 1. 
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RECENT PATENTS. 


Tue following specifications of completed patents 
are all dated within the year 1867; and?that year 
should be given in ordering them, at the annexed 

rices, from the Great Seal Patent Office, Chancery- 
ane. 

(No. 3585, 10d.) William Simons and Archibald 
Carmichael, of Renfrew, patent arrangements of 
moulding machinery, which it would require the aid 
of drawings to describe. They also claim the applica- 
tion of an Archimedean screw, for the purpose of 
elevating sand to the hopper.of the moulding 
machinery, and for preparing the sand by crushing 
and disintegration. 

(No. 3587, ls. 2d.) Ernest Marie du Boys, of 
Paris, patents a liquid meter, which it would require 
the aid of drawings to describe. 

(No. 3589, 8d.) Frederick Lamb Haneock, and 
Charles Lamb Hancock, of Dudley, patent forms and 
arrangements of screw propellers, which itwould be 
impossible to describe briefly. . 

(No, 3590, 2s. 2d.) William Armand Gilbee,.of 4, 
Soutl-street, Finsbury, patents, as the agent of Jan 
Barend Hendrik von Royen, of Gorinchem, Holland, 
numerous arrangements of pumping apparatus worked 
hy wind, water, or steam power. The details claimed 
in this patent are too numerous, for us to giyé an 
abstract of them here. 

(No. 3591, 10d.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of Augustin 
Henry Hamon, of Nantes, a method of manufacturing 
tinned leaden pipes and mé@ehinery for carrying out 
the process. According to: this plan, a compound 
hollow lump or short tubeand-tim-or lead is placed in a 
cylinder which has been previously heated to a tem- 
perature of about 210°. An annular die is then applied 
to the upper end of the cylinder, whilst a plunger is 
forced in at the lower end by hydraulic pressure, the 
effect being that the combined tin and lead are pressed 
out through the annular die, forming a tinned leaden 
yipe. 

iNo. 3599, 10d.). James Halli, of Barrhead, patents, 
as a communication from Robert Loudon Walker, of 
Globe Village, U.S., a form of water grate for furnaces. 
This grate consists of a hollow casting having:slets;or 
air spaces formed through it, the bars betweemthese 
slots being hollow, and water being caused to circu- 
late through them. The patent also includes the use 
of somewhat similar castings for forming the sides of 
the furnace. 

(No. 3604. 1s. 2d.) Hunter Henry Murdoch, of 
7, es patenia,as the agent of Baron Qsgar, de 
Mesaiege Brussela,and Maxedlyth, of Stuttgart, 
Wu 


g, Various aprangem@ntspef apparatusfor 
prop pderry opeeanal ete pele 


ling on asub- 
merged chain or wire = Pe The arrangements pro- 
posed are too complicated to be described without the 
aid of drawings. 

(No. 3609, 1s. 6d.) Lewis Matthews Becker, of 2, 
Guildhall-chambers, Basinghall-street, patents arrange- 
ments for maintaining telegraph wires at an uniform 
tension under all circumstances, the wires being coiled 
at suitable intervals round spring drums, which give 
out or,take up the wire according as it contyaetssor 
expands under variations in temperature. Partieular 
methods of supporting telegraph wires. are valagyin- 
cluded in the patent. yerubath: fe 

(No. 3614, 8d.) William Haden Richardson,” of 
Glasgow, pajeuts ‘particular forms of tubular raboles 
to be se, in the “ Richardson” process. 

(No. 3632, 10d.) Jonah —s ofvthe City pine 
Mills, patents apparatus for cleaning®grain-or seeds 
and widesiog them to meal or fl ur. " ti this apparatus 
the grain is cleaned by passing it between a series of 
double cones, having rougliened surfacegy and revolving 
brushes, these: cones’ an 
and crushing the smuts. ‘Ihe torngyhaving been 
cleaned, is next riddled, and is then delivered to an 
arrangement of ceehing rollers which get with a com- 
bined crushing and rubbing actionythe.4we rollers of 
each pair having different surface s. From the 
rollers the grain finally passes to a cegffifugal mill, a 
particular arrangement of which is igcluded in the 


brushes;wempving any dirt | i 
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nt’s-park, patents machin oy sing cotter 
this spuehinnss being capable of bei g tea’ ily trans- 
ported from place to place. (Wet iustrated one 
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No, 3633, 63.) James, Davidson», af, Mic 
i is ing eeutral fi ; 
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arrangement of Mr. Wilson’s locomotive cotton press 
in a recent number. 

(No. 3637, 10d.) James Davison, of Bishops-wear- 
mouth, patents the application of particular arrange- 
ments of =— for lessening the strain on cables, 
rigging, &e. In these arrangements each spring or 
set of springs is used in conjunction with a piston 
working in a cylinder containing oil, water, or other 
liquid, this liquid being by the yielding of the spring, 
and consequent motion of the piston, forced into an 
air vessel. 

(No. 3642, 10d.) Charles William Lancaster, of 
New Bond-street, patents making the bore of a cannon 
or other firearm so that one half of its cross section 
is a semi-oval and the other half semi-circular. The 
semi-oval half has a twist of any desired pitch, aud the 
semi-circular half may be either plain or rifled. 

(No. 3643, 10d.) William Walton Urquhart and 
Joseph Lindsay, of Dundee, patent obtaining a lateral 
rubbing or frietional action between the surfaces of the 
rolls used for softening jute, hemp, &c., either by 
mikingy the ‘flutings inclined or heliacally twisted or 
by imparting a longitudinal reciprocation to some of 
the rollers, 

(No. 3647, 8d.) Charles John Adams, of Stoekton- 
on-Tees, patents’ a self-acting fire alarum. This ¢on- 
sists of two caps of brass or other material, fitted-to 
the two ends of a glass tube, and held together b 
strong springs outside the latter. The tube-—whlel 
thus acts as a distance piece, and prevents the two caps 
from being drawn together by the springs—is charged 
with gunpowder, or some other explosive substanee, 
and this charge is connected with fuses or an in- 
flammable line, which is led around the rooms to be 
protected. On. a fire.occurring this,line ignites and 
explodes the eharge; thus breaking the glass tube and 
allowing thevsprings to draw the two caps together 
and ring an alarames ‘yews wars 

(No. 8651) 8.44.) Matthew: James Rice, of 
Sherlock-streety Birmingham, patents ‘arrangements of 
nail-cutting and heading machinery which it would 
require drawings to explain. 

(No. 3652, 4d.) Frederick Augustus Abel, of the 
Royal Arsenal, Woolwich, patents various methods of 
producing explosive compounds. According to one 
plan, gun-cotton, either in the form of fibres or pulp, 
is combined with a large proportion of an oxidising 
body, such as chlorate of potash, &c., whilst another 
plan includes combining moulded or granulated masses 
of gun-cotton with nitro-glyceriue. 

(No. 3655, 10d.) Pas! Francois Tranchant, of 13, 
Rue Gaillon, Paris, patents an ingeniously arrange 
machine for making milling tools-and cutters; whieh it 
would require theraid of drawings to describe.) 

(Now3663, 6d.) James Addie, of the ham 
Ironworks, Coatbridge, and Ferdinand Kohn; of West- 
minster, patent methods of utilising a portion of the 
waste gases of blast furnaces by reintroducing them 
into the furnaces. "Weshall notice these plans more 
fully in an early number); 

(No-. 3664, 4d.) George Edward,Alishorn, of 7, 
Ludyate-hill, patents making artificialfuel of a mixture 
of 12ewt. of conldust, 34 owt. of clay;'4 owt. of saw- 
dust, 2b. ef chloride: of ‘sedi 
potash, and water sufficient to form a pasty ‘mass: 
‘Ghere appearssto us to be-a pretty heavy allowance 
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furnished for a portion of its length on the underside 
with racks, which are so pl that in the normal 
position of the bar they are just clear of pinions placed 
on the axles. When the brake is to be applied the 
sliding bar on the guard’s van is moved slightly end- 
ways, by an arrangement provided for the purpose, 
until its racks are brought into gear with the pinions 
on the axles, when these pinions (if they or the racks 
don’t strip) will force the sliding plate forward, thus 
bringing its end in contact with the sliding plate of 
the next carriage, which will thus be brought into 
gear with i¢s piuions, and so on. The motion of the 
sliding bars is to be employed for applying the brake 
blocks. Fancy throwing such an arrangement into 
gear with the axles making 400°6r'500 revolutions 
per minute! 

(No. 3677, 10d.) John Martin Rowan, of Glasgow, 
pateuts making the. moulds for casting steel of malle- 
able iron, and also a method of constructing collapsing 
cores for hollow ingots, We shall probably illustrate 
these plas in an early number. 

(No. 3679, 1s. 6d.) Henry Higgins and Thomas 
Schofield Whitworth, of Salford, patent mounting the 
‘spindles of throstles, constructed on the ring and 
traveller or fly system, in double rows on one side of 
the machine, and dividing them into groups or sections, 
each group being capable of being turned bodily upon 
a centre, Tuey also claim the use of the internal 
rpanpecss of a drum for driving the spindles by fric- 
Hoa, and; the plan of mounting the water troughs of 
“wet dotbling” frames, so that they may be lowered 
{rom the rollers. 

* (No. 3685, 8d.) Jacob Goodfellow, of the Atlas 
Works, Blackburn, patents a form of metallic piston 
packing. In this packing two split rings of trapezoidal 
section are placed in contact withthe cylinder, and 
the inner or inclined sides of these rings are pressed 
against by a heliacal ring having two outer inclined 
faces. In some cases another heliagal ring of parallel 
section is placed within that, just mentioned. 

(No. 3688, 1s. 4d.) Alfred Vincent Newton, of 
66, Chaucery-lane, patents, as the agent of John Blake 
Sarr, of Fair Haven, U.S., machinery,for compressing 
spherical steel shot or shell whilst the:metal composing 
them is in a plastic state, and also machinery for 

lishing such projectiles. 
~ ENO. 3690, 1s.) William Edwatd Newton, of 66, 
Chance -lane, patents, as the.agent of Benjamin 
Talbot Bebbet, of New York, a. surprising method of 
“ generating aud applying motive.power.” One-of the 
claims is as follows:—Firsty a motor operating to 

reciprocating 


action of a wei 
pr He startec age umebion a 
sti y ane e explosi force Ptempansion 
of gasor vapour heavypressure withw=#tube or 
cylinder provided with suitable openings so as to 
establish the necessary explosion or starting impetus, 
and for reception and discharge through appropriate 
valves of the air or gas which it serves to compress.” 
There are four other claims; but, out of consideration 
for our readers, we don’t print them, 

(No. 3697, 1s.) John Emery Gowen, of the Lang- 
. Hotel, Portiand-place,. .pav ari 
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BREWING AND BREWERIES.. No, XXV. 
Cooine Taz Wort; CooLers aND REFRIGERATORS. 
. Arrer being drawn from the hop-hack, the wort 
has to be cooled down to the temperature at which it 
is to be “ pitched” or placed e fermenting tun. 
This temperature varies some in different cases, 
as we shall explain when treating.of the process of 
fermentation ; but it may be veraging from 














54° to 64°, and, therefore—allowing for some loss of 
heat in passing through the  hop-back, traversing 
pipes, &c.—the temperature of the, wort lias ,to be 
reduced about 150°. this redugtion. of temperature 
is effected sometimes exposing the wort, to the 
air in shallow wesselays a; sometimes by pass- 


ing it throughya “ r tor,” or apparatus in which 
water is used@sia cooling agent; and sometimes—and 
this is very generally the case--by a combination of 
the two nxflieds 

Coolers are shallow vessels, generally about 6 in. 
or Sin. deep, made sometimes of wood, sometimes of 
iron, and sometimes of copper... The wooden coolers 
are those which are most frequently met with, pro- 
bably on account of their cheapness, but they are 
open to many objections. They are usually made of 
Dantzic deals about ]4in. thick, the boards being 
pegged to the joint pieces with wooden pins. The 
coolers should be laid with a slight inclination towards 
the point at which the wort is drawn off, and the 
boards forming them should be, planed’ as smooth as 

ossible, so that they may be more readily kept clean. 
hoo much care cannot be paid to the cleanliness of 
the coolers, and to ensure it they should be frequently 
well washed with lime water. If the coolers are not 
in almost continual use, it is advisable to keep them 
covered with water in the intervals when they are 
not required for theiwort, as the pores of the wood 


which have been opened‘ by the action of the hot) 


wort are»thus to a great extent prevented from ab- 
sorbing air, which air would, when the next gyle was 
poured 6n, come in contact with the wort, and be apt 
to causé.a creaming of the surface,*or incipient fer- 
mentation generally called the “ fox.” Wooden 
coolers, also, if allowed to get dry between the times 
of the wort being poured on, cause a considerable loss 
by absorption. ' 

To avoid the objections to those ef wood, coolers 
are, as we have said, made sometimes of iron and 
sometimes of copper. There are some cast-iron 
; rs.at.the City of London brewery, but they are 

» now. used, the whole of the cooling of the worts 

Cheri bggenluigarelon, i as we shall explain 
«presently. These coolers are placed so that their 
under sides are exposed to the air as well as their 
mpper sides, and the cooling effect is thus increased. 
This arrangement should be adopted in all metal 
coolers. : 

At Messrs. Truman’s there are some very fine 
copper coolers, which have been put up under the 
direction of Mr. King, the engineer to the brewery. 
These coolers are two in number, and they are each 
110 ft. long by 25 ft. wide. They are made of thin 
copper, their weight per square foot being about 34 |b. 
and they are supported on joists, merely, the undersides 
being freely exposed to the cooling influence of the air. 
rt is not allowed to rest on these coolers, but is 
‘them in a thin stream. to one of Morton’s 
Ors, which completes tlie cooling process. 
Coolers are capable, under ordinary circum- 
,,0f cooling about fifty barrels of wort per hour 
ing point to a temperature of 110°; and as 
the combined surface of the coolers is 5500 square 
feet, this corresponds to getting rid of 

(212%-110) x 50 x 360__102 x 50360 
amend Pasa e OU EY = 333.8, 
& 5500 
or—all@wing for the wort being rather below boiling 
point when delivered on to the coolers—say, ahout 
800.pound-degrees per square foot.of surface per hour. 

§ isa very bigh #esult,and is partly due to the 
wort being kept in motion over the coolers, and being 
thus kept in a state of circulation ; and partly to the 
fact of the coolers being made of thin copper, this 
rendering the bottom cooling surface, which is freely 
exposed, very effective. r 

t is impossible to give here any but very general 
rules for the dimensions of coolers requisite to cool a 
given quantity of wort in agiventime. Besides the 
variations in the. temperature, and state of tlie at- 
mosphere, which exercise. a most important influence 
on the efficiency of cooling surface, the position in 










which the coolers are placed, and the degree in} 


which my are in some cases protected from free’ 
currents of air by surrounding buildings, &c., modify 
considerably their refrigerating power. Coolers should 
always be placed, if possible, so that the air has 





perfectly free access to them, and to this end it is 
usual to make the sides of the floors containing them 
of louvres or venetians, which can be opened as may 
be a. If the wort is to stand on the coolers, 
the latter should be of such size that: 1 the 
wort may not exceed 2 in. or 2}in.,or, in otherwords, 
they should have anarea of about 86 square feet P 2 
barrel to be plaéedwomthem ; square foot thus 


carrying-a gailomafrwort.:*When covered with wort 
to the: aboves : »eooler willy under 
ordinary ci effect thesrequired redaction 
of temperature in dromesix to-cight‘hours. Ife take 
the time as d suppose the temperature 
of the wort to °; thisewill correspond— 
as there are supposed 4o be 10 lb. of wortion each 
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square foot of sturfagemto 20% 10 = 200 pound - de- 


grees of heat given up by each square fobt'of surface 
per hour, This is, of course, merely an‘ average re- 
sult, and it is, as we have said, likely to be modified in 
many ways. nth 

The reduction of temperature of wort exposed in a 
cooler is effected partly by radiation, partly by con- 
vexion, or by the carrying off of the heat by the 
particles of air which come in direct contact with the 
wort, and partly by evaporation. Of these three 
cooling agencies the last is’ by far the most active, and 
it is to it only that we need give any attention here. 
All evaporation is, of course, accompanied by a re- 
duction in the bulk of the wort, and ifthe cooling of 
the latter was effected by evaporation alone, the loss 
from this source would amount to nearly 15 per cent., 
as the following considerations will show ; A pound of 
water, in being cooled from, say, 210° to 60° gives 
out 150 pound-degrees of heat, me if the reduction of 
temperature is effected by natural evaporation ‘lone, 
this .quantity of heat can only, be ca off by the 
conversion into vapour of a certain quantity of water. 
The latent heat contained in the vapour of water 
varies, as is well known, according, fo its tempera- 
ture, its.amount becoming less as the temperature 
is higher, In the ease we are considering the mean 
temperature of the water would be eo = 135°, 
and the vapour corresponding to this temperature has 
a total heat of 1155.11° and a latent heat-of 1020.11°, 
or, say, 1020°; or, in other words, each pound of this 
vapour generated from the water would be capable of 
carrying off 1020 pound-degrees of heat.» To cool the 
pound of water by evaporation from 210° to 60°, 150 
“pound-degrees of heat have;-as-we -have said, to be got 
rid of, and to do this = .147 lb. of water, or 
about 143 percent. of the whole, have to be evaporated 

Ifthe coolitg of the wort was effected by evapora- 
tion alone, there would, as we have seen, be a loss in 
weight of about 143 per cent.; but in addition to this 
there is, in any case, a'diminution of du/k due to the 
reduction of temperature. On referring to the Table 
which we gave on page 250 of our last number, it will 
be seen that the bulk of a given weight of wort ata 
temperature of 59° is to that of the same weight at 
212° as.1,0008751 to.1.04315, and the loss of dx/é 
(irrespective of evaporation) in cooling from 212° to 
59° id thus 1.04315-~1.0008751 =-04298,- oryesay, 
44 per cent. If, therefore, the cooling of the wort 
was effected by evaporation alone the ‘total loss in 
bulk would amount to 143+44=19 per cent. In 
practice, however, when the wort is cooled partly on 
coolers and partly by passing it through arefrigerator, 
the loss of bulk is generally about one-eighth, or 124 
per ceut., of which 44 per cent. is, of course, due to 
contraction, leaving 84 per cent. as the loss by evapo- 
ration. 

The cooling power of a certain area of cooler sur- 
face may be increased by causing the wort to flow 
over the coolers instead of standing on them in a 
stagnant state, or by causing the surface to be swept 
by an artificial current of air. One of the ‘first in- 
stances—if not ¢he very first instance—of coolers 
being arranged for worts to flow over them was in the 
case of a set of iron coolers erected some thirty years 
ago at Messrs. Truman’s brewery under the directiou 
of Mr. Young, now the brewer to Messrs. Hoare and 
Co. ‘These coolers, which have since been removed 
in consequence of alterations, were three in number, 
and were each 175 ft. long; and, as the wort flowed 
over them successively, it had a total run of 525 ft. 
As we have already noticed, the new coolers at 
‘Messrs. Trunian’s are also arranged so that the wort 
flows steadily over them, and there can be no doubt 
that the plan is an excellent one, as the motion mixes 





throughout.: The motion of the wort also facilitates 
the cooling. in another way by communicating a 
certain amount of motion to the air resting on the 
surface. 

If coolers are worked in connexion with a refrige- 
rator, so that there may be a regular flow of worts over 
them, it is best that they should be of considerable 
length in proportion to their width, or if they are of 
nearly square shape, they may be divided by partitions, 
placed so as to leave passages past their alternate ends, 
so that the wort may have to travel through a series 
of long and comparatively narrow passages. It is also 
a good plan to draw off the wort io Sifferent points 
in the width of the stream, either through a number of 
openings communicating with a single pipe, or by 
letting the wort fall over a kind of weir extending 
across the stream. By these means a tolerable uni- 
formity of current will be ensured, and the occurrence 
of stagnant places will be avoided. 

Of the extent to which the cooling power of a given 
area of wort surface is increased by the passage of a 
current of air over it, some idea may be gained from 
Dr. Dalton’s ae on evaporation at natural 
temperatures. With water at 212° and an atmospheric 
temperature of 60°, he found that an area of surface 
(about 27 square inches) which would evaporate 2.1 
grains per minute in still dry air, would evaporate 3.3 
grains per minute when there was a brisk current of 
such air passing over it. When coolers are placed at 
an elevated part of the brewery, as is very usually the 
case, they are generally subjected to the influence of 
natural currents of air of greater or less force ; but in 
addition to this it is the practice in many breweries to 
assist the cooling by the use of fans or other contri- 
vances for causing an artificial current of air to pass 
over the surface of the wort. An arrangement of fan 
very commonly used for this purpose is that illustrated 
in our engravings of a Scotch brewery which we 
published on page 442 of our last volume. According 
to this plan, fans having each three or four vanes are 
caused to rotate horizontally just above the surface of 
the wort, the blades or vanes being placed with their 
surfaces inclined to the plane of rotation so that they 
deflect the current of air downwards as well as canse 
it to spread radially. Fans arranged in this way: not 
only cause a constant change of the air in contact with 
the wort, but give rise to currents in the wort itself, 
and thus tend to equalise its temperature throughout. 

Some years ago an arrangement of cooler was pro- 
posed which is worthy of being described here, al- 
though, as far as we are aware, it was never carried 
out practically. According to this plan, each cooler 
was to be divided ay into three portions by 
two partitions, extending for nearly its entire length, 
and the central space between the two partitions was 
to be closed by a covering placed a few inches above 
the level of the wort. At one end of this covered 
space air was to be forced in by a fan, and the wort 
was thus to be caused to circulate, passing down 
between the partitions in the direction of the curreut 
of air, and returning up the side spaces. As we have 
said, the plan was not, we believe, tried practically, 
but we have no doubt that, if well carried out, it 
would give very fair results. 

Another arrangement for obtaining an artificial 
current of air over the wort is that adopted in the 
case of the coolers at Messrs. Miller’s brewery at St. 
Petersburg, which we illustrate on the following page. 
At this brewery there is a cooler to each pair of mash- 
tuns ; these coolers, which are each 40 ft. long by 28 ft. 
wide and 6in. deep, being made of sheet iron, and 
being supported on open joists, so that the under sides 
are freely exposed.to the air. In our engraving tlie 
cooler shown is marked m, and it will be seen that the 
arrangement is such that the wort can be run from 
the cooler into the refrigerator, n, and thence into the 
fermenting tuus, which are placed on a lower level. 
At one corner of the cooler is placed a fan, shown 
separately to an enlarged scale by Figs. land 2. This 
fan communicates with a wooden trunk, which is led 
along one side of the cooler, and which bas openings in 
it, through which the air can enter. The moist air 
thus drawn off by the fan from the surface of the wort 
is expelled through a vertical pipe, which rises through 
the roof of the building into the open air. The con- 
struction of the fan requires no explanation, as it will 
be readily understood from the engravings. The main 
body of the fan is of cast iron, whilst the blades are of 
sheet iron, aud the shaft is of steel. The arrangement 
we have described is, we believe, found to act very 
satisfactorily, and it is probable that it enables a given 
current of air to be obtained with a less expenditure 
of power than is the case with the horizontal fans 
ordinarily employed in this country. 





the different portions of the wort, and thus ensures 
that the latter shall be an uniform temperature 


Although we have necessarily devoted a certain 
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amount of space toa description of coolers and their 
accessories, it must not be considered that we advo- 
cate their use. On the contrary, we consider that the 
best brewing practice is now tending te the employ- 
ment of refrigerators alone for cooling the worts, and 
there are many reasons why this should be the case. 
In the first place the lengthened exposure to the at- 
mosphere to which the wort is subjected on the 
coolers is far from beneficial, and in comparatively 
warm weather it is apt to induce a certain amount of 
acidity. Then, again, there is in some instances a loss 
by absorption on the coolers, and in any case there is 
a loss by evaporation. Inasmuch as this latter loss 
consists merely of water, it may, at first sight, appear 
to be of but little consequence, but in reality thls is 
not the case. We have seen that under ordinary cir- 
cumstances the loss by evaporation alone must 
be about 8 per cent., and this involves the use of 
8 per cent. more liquor in mashing than would other- 
wise be necessary to produce a wort of a given 
final strength. This being the case the quantity of 
wo t to be boiled is also increased 8 per cent., and as 
the quantity of fuel used is, at all events in large 
brewings, proportional to the quantity. of wort and 
— heated an additional consumption of 8 per cent. 
of fuelis the result. When the wort is cooled entirely, 
by passing it through a refrigerator, the loss by evapo- 
ration is of course ni/, and as consequently a 
less quantity of liquor will have to be used in mashing 
there will be a less quantity both to heat in the first 
place as liquor, and to boil afterwards as wort. In 
many cases also the hot water obtained from the re- 
frigerators may be fed into the liquor boilers, so as to 
reduce the amount of work to be performed by them. 
Again, where fans are used, the expense of the engine 
power required to drive them has also to be con- 
sidered. 

Against the disadvantages of the coolers above 
mentioned, are to be set the expense of the refrige- 
rator and the cost of supplying it with water, either 
by pumping or otherwise ; but in all but very excep- 
tionable cases the balance will be found to be in favour 
of the use of the refrigerator. In many instances the 
water heated by passing through the refrigerator can, 
as we have said, be used for brewing purposes, and 
even when the water used for refrigeration is not 
available for brewing, the supply of hot liquor can 
—— be turned to some account. When coolers 
are employed it is best to use them only for effecting 
the reduction of the temperature of the wort from boil- 
ing point to, say, 110° or 120°, the cooling being com- 
pleted by a refrigerator. By this arrangement, which is 
very generally adopted, a great proportion of the expo- 
sure on the coolers may be avoided, the cooling by eva- 
poration, &c., going on much more rapidly whilst the 
wort is at a high temperature than as its temperature 
approaches more closely to that of the air. In fact, it 
is probable that, under ordinary circumstances, the 
temperature of the wort may be reduced on a 
cooler the 100°, between, say, 210° and 110°, in less 
time than it would take to reduce it 50° more from 
110° to 60°. 








MUNITIONS OF WAR. 
To rue Eprror or ENGINEERING. 

Srr,—We have attentively read your very able and, on the 
whole, fair review of our report to the Government of the 
United States on the munitions of war at the Paris Exhibition. 
But while admitting the justness of your strictness generally, 
we demur to your interpretation of our views in regard to 
the respective merits of rifled and round shot. Our object 
was not to recommend “the substitution of smooth spherical 
shot for elongated rifled projectiles,” but to condemn the 
exclusive use of either. Though we are satisfied that the 
Alabama was sunk and the battle of Lissa won-chiefly by the 
use of round shot, we have endeavoured to give rifled 
ordnance, in our report, such attention as its great range and 
capability of concentrating work deserve. But considerin 
the erratic ricochet of the elongated projectile we still hol 
it to be injudicious to trust exclusively to rifled guns in naval 


warfare. 





We remain, yours cntienty, 
C. B. Norton. 
5, Lothbury, E.C. W. J. VaLentine. 


jm. Norton and Valentine conclude their strictures on 
rifled ordnance by the remarks: “ We have no desire to de- 
cry improvement, or to undervalue heavy rifled guns; they 
have their sphere of action, which is more properly the case- 
mate of a land fort than the cupola or broadside of a ship of 
war. One or two such may be judiciously used on 
board ship as chasers in weather. But in a moderate 
sea, and at medium ranges, the large smooth bore will lay its 
shot on the water, which, with almost unerring certainty, 
will guide it to the object, whilst the erratic ricochet of the 
rifled projectile can never be depended on.” But in a mode- 
rate sea, and even at long ranges, a heavy rifle does not de- 

nd upon ricochet, which we admitted is the great redeem- 
ing feature of the spherical shot. Not only, however, does 
direct fire possess greater advantage than the best which 


ee RR RS 





COOLERS, &c., AT MILLER AND CO’S BREWERY, ST. PETERSBURG. 
M. SCHOTTLANDER, ENGINEER. 
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can be obtained from smooth bore practice, but the rifled | craft used for the conveyance of the same from the receiving 
projectile, as has been repeatedly proved, contains more de- | vessels. The regulations direct that all € in 
structive energy than the round shot. The recommended | the receiving vessels, barges, boats, magazines .are to 
reduction of rifle armament to one or two chasers is practi- their outer clothing, viz 
cally an advice to substitute smooth for rifled shot on board cap, and shoes, and will wear the suits specially provided for 


our ships. . 

The first paragraph in the above letter does not agree with | shifting house speciall where 
the s tion quoted above, and we suppose the authors of | will 2 a. 4 is strictly prohibited, and an 
the work in question are changing their belief in the practi- | man with a lucifer match in his possession will be in- 
cally exclusive use of smooth bore for naval warfare as re- | stantly dismi i 
commended in their report.—Ep. E.] on 


Tur Hanpiine or GuNPOwWDER.—A revised code of regu- > shipping or ing ammunition or gun- 
lations, approved by the Secretary of State for War, has been Lie sigylleg ry spots» apd to be laid over that 
promulgated at Chatham for the guidance of all persons em- | portion of the vessel over which the cases or and 
ployed on board Her Majesty's store department receiving | & i 
vessels for gunpowder ammunition, and in laboratory | or ammunition on board the receiving vessels. 
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ELECTRIC REPEATERS FOR RAILWAY 
DISTANT SIGNALS. 


Many and useful have been the applications of 
electricity to railway purposes within the last few 
years. For many years railways have s on 
almost ignoriag—Sonely tolerating—what is, and 
must yet prove, their greatest protection. It is to be 
h that the Government scheme for acquiring 
the telegraph of this country will, by throwing upon 
railway companies the management of the telegraphs, 
induce a greater confidence in, and promote a better 
knowledge of, the science amongst railway »: rs 

nerally. There can be little doubt that such will 
G the case, and we may fairly expect in a very short 
time to see electricity taking an active and important 
part in railway management. 

The instrument to which this article calls attention— 
and a sketch of which is given below—is the invention 
of Mr. W. H. Preece, and of the many useful applica- 
tions of the science by that gentleman there is per- 
haps none calculated to prove of more service to the 
olen world than this. 

From various causes, both natural and artificial, it 
not unfrequently happens that the distant signals 
worked from a station are not and cannot be brought 
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within view of the man working them, In foggy weather 
these distant signals are at times hidden from view 
for hours, sometimes days, together; there is nothin 

to guide the gine. or to tell him that his sign 

acts or not. With the old fashioned lever he is able 
to tell by the strain of the wire whether the wire has run 
out, still he cannot judge whether the — is full on, 
or only partially so. An indifferent and lazy signal- 


man will not take this trouble, whilst with the patent 
locking frames it is placed out of his power. A twist 
in the wire may cause it to havg in the sheave. In 
frosty weather it may be frozen on to the sheaves or 
other obstacles, and m either case will not show the 











danger signal at the moment when danger exists, the 
signalman all the while working his lever the same aS 
usual, Every change of atmos; necessitates an ad- 
justment of the wire. In cold weather it becomes con- 
tracted. In hot weather itexpands. It is utterly im- 
— for the signalman to know how to regulate 
is wire in foggy weather, for the signal is out of his 
view. Some lines are so constructed that in many places 
i cannot be fixed within view of the station so 
as to be of service for the traffic. This is more 
especially the case with our suburban lines. Trees 
and buildings obstruct view in various ways. A 
line recently constructed bears this out in a very 
forcible manner. It is.but a short piece of line 
running from Peckham to Sutton. There are in all 
nineteen distant signals in use; of this number only 
four are within sight of the signal boxes. The whole 
of the signals not within view are being fitted with the 
electric repeaters here described, and in applying to 
them these little “tell-tales” we think the engineer 


of the London, Brighton, and Soath Coast Railway | ¢ 


Company has adopted a a | judicious course, and is 
deserving of the thanks of all who travel by that route, 
for it must be borne in mind that all these things are 
a protection to life as well as to railway property. 
The instrument itself Fig. 1) is placed im the 


DISTANT SIGNAL 








signal box in front of the lever working the distant 
signals in question. Its construction is as simple as 
can be, on consists merely of a pair of electro-mag- 
nets, and an armature in connexion with the rod 
which actuates the signal from within the pillar. 
When an electric current passes through the coils of 
the electro-magnets the armature is attracted, and the 
signal thereby raised to danger, or lowered to all clear 
or caution, as may be required. The connexion be- 
tween the repeater and the si is completed by an 
electric wire, A (Fig. 2), which is carried to the latter, 
and there joined to an insulated spring, B. To the 
back of the arm.is fixed a piece of metal, D, so as to 
protrude slightly beyond the woodwork. Another 
spring, C (which is in connexion with the earth), rides 
upon this piece of metal so as to remain always in 
contact with it, let the signal be in any position it 
may. The spring, B, is, as the signal now stands, free 
from the arm and from the piece of metal, D, carri 

on the back of it; but when the arm is lowered the 
piece of metal will be brought into contact with the 
spring, and the electric circuit will be complete. The 
current from the battery will flow through the instru- 
ment, and the arm then will be lowered in accordance 
with that of the distant signal. joe the arm being 
raised the circuit will again be broken at the spring, 
B, and the electric ‘current ceasing to flow, the arm of 


the repeater signal will again rise todanger. The con- 
tact ment at the of the arm can be ad- 
justed to any nicety. 


The instrument shown in the sketeh (Fig. 1) is of 
the semaphore type; but it is usual to assimilate the 


signal of the instrumenit to the signal to be recorded ; 
thus, when the signal in question is a dise, a dise re- 

is used; if a semaphore, a semaphore, and so 
on. The object had in view is to place before the 
signalman a miniature signal in form and operation of 
that he is in the habit of working out of doors; and 
in this the inventor has been most successful, for a 
prettier or a more useful little instrument never before 
adorned a signal box. 

Although we only now call attention to these little 
automatons, they have been in work for some years, 
and where employed are everywhere spoken highly of 
by the men working them. London and South- 

estern has applied them at all their junctions, and 
many other places. The Lancashire and Yorkshire, 
the Midland, and other companies are making good 
use of them, and there is every prospect of their 
working their way into general use. We believe it is 
only necessary for railway companies to become ac- 
uainted with them to secure their universal adop- 
tion. 

Where necessary, combined with the above instru- 
ment, is a “light” register, or recorder, the object of 
which is to indicate to the signalman whether the light 
of the signal in question is “ out” or “in.” | This is a 
very useful addition to the repeater, and renders it 
complete. The joint instrument (Fig. 3) is the inven- 
tion of Messrs. Preece and Warwick. At night time 
and during heavy fogs all depends upon the light ; if 
the light should happen to go out, as will at times 
happen from bad oil, or the accumulation of naphtha- 
line preventing the flow of the gas, no signal is visible, 
and although we believe it is a rule with railway com- 
panies that when no signal is visible the driver shall 
bring bis train to a stand and whistle till a signal is 
shown him; this is a pernicious plan, and where it can 
be avoided should, for in the first place it alarms the 
passengers, and in the next produces carelessness on 
the part of the drivers. Again, a man is not always 
acquainted with the position of his signals in foggy 
weather or dark nights, and may unintentionally run 
past them, and so encounter serious danger before he 
is aware of it. When two lights are shown upon the 
same post the danger of a mistake is greatly increased. 
One of them being out the driver may suppose the 
remaining one to refer to him or not, and the result 
may be some serious error. 

The means by which the condition of the light is 
registered is necessarily very simple and durable. A 
strong iron frame (A, Fig. 4) is fixed within the lamp. 
To one end of this frame is permanently fixed a small 
piece of metal, B, free to move at its other end, which 
at C is only just free from the lever, D, which is centred 
at E, and which at its far extremity rests against the 
screw stud, G, by the force of.a strong spring, F. An 
electric wire is in connexion with the stud, G, which is 
insulated from the frame, A. This wire communicates 
with the “light” indicator portion of the instrument. 
We have therefore a circuit through the instrument 
to the stud, G, and so long as the lever, D, remains 
resting upon it with the earth—the frame, A, being 
connected with the “ earth”—the circuit in this case 
is cqmplete. Now if the flame of a light (Fig. 5) be 
placed under the piece of metal, B, the heat 
from it will cause the metal to expand. At one 
end this piece of metal is firmly fixed so that it 
cannot move; but at the other end, C, it is free 
to do so, and the slightest. expansion will 
cause it to press against the lever, D, breaking the 
contact between it andthe stud,G. Thus the circuit 
isagain broken, and no current of electricity passes 
through the instrument. Here, then, we have the 
two indications “light out,” when the piece of metal 
is contracted from want of heat, and the lever, D, re- 
mains in contact with the stud, G, and “light in” 
when the metal, from the influence of the heat, be- 
coming expanded, presses the lever, breaking the cir- 
cuit at G. The indicator of the instrument is so ar- 
ranged that the signal “light in” is exhibited by 
gravity, whilst the signal “light out” is brought up 
by the aid of the current, which, at the same time, sets 
a bell, fixed beneath tlhe instrument, at work, the in- 
dicator remaining at “out,” and the bell continuing 
to ring until the Fight has been again restored, 

The light indicator is, of course, useless without the 
repeater ; for unless the sighal acts so as to give the 
required colour to the light, the danger is probably in- 
creased ; but with the two combined, we have a safe 
register of the distant signal in every respect, both for 
night and day. At the London and South-Western 
Railway Company’s Clapham Junction signal box may 
be seen in operation a pretty bevy of these little sig- 
nals; and to those who feel interested in the question 





we should say, “ Go and see them.” 
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CITY SUBWAYS. 


Mr. Joun Gwrww, in 1766, was the fitst.to place 
on record a practicable plan for the embankment of 
the river Thames, and a scheme similar to that of Mr. 

tte’s for the construction of subways in the 
metropolis, the Bill for which was obtained by the 
Board of Works last Session, in a form modified 
from their comprehensive proposition of 1864, was 
romoted more than half a century ago yy one 
Mtr, John Williams, of Cornhill. In 1817, Mr, M 
A. Taylor, the then member for Durham, . obtained 
an Act for removing obstacles from Metropolitan 
streets, and regulating the paving and lighting of the 
same; and in that year a correspondence ensued 
betwixt himself and Mr. Williams, in which the latter 
partially unfolded his proposition for preventing the 
constant opening of the streets forthe relaying and 
the repairing of the and water mains, and the 
sewers. ‘The scheme, however, remained in abeyance 
until the year 1822, when an Act was passed for the 
removal of the London-bridge Waterworks, and the 
whole of the City streets were torn up, the old pipes 
being removed, to make way for the mains of the New 
River Water Company. The former works had sup- 
plied water from the river, to the City of London for 
upwards of 200 years, and were commenced in 1581] 
by Mr. Peter Morrys, who obtained a grant for the use 
of one of the arches of London-bridge for 500 years. 
Two years later a second arch was granted him for, a 
similar period, and by the year 1767, five arches were 
obstructed by the floating engines which were licensed 
to remain in operation till the year 208]. The pumps 
were driven by water-wheels actuated by. the tide. 

In October, 1822, Mr. Williams patented the 
scheme he. had disclosed. partially, in 1817,,to-Mr. 
Taylor, and his plan, as described by himself, is prac- 
tically identical with those subways made and_ pro- 
jected at the present time by the Board of Works. 
in constructing his tunnels, he proposed to open up 
the, ground to. a necessary depth, say, of 10 ft., to 
make a subway 5 ft. wide, with flat or curved invert, 
to build vertical side walls 5 ft. high, and , connect 
them by an arch, leaving a clear headway in the centre 
of 74 ft.; openings of 9 in, square were to, be left, in 
the side walls, at intervals of 20 ft., and from these 
openings, tunnels were to be carried to the side of the 
streets, and into the houses, to contain the service 
pipes. The subway was to be lighted and yentilated 
at intervals of 100 ft., with gratings. Mr. Williams 
foresaw and provided against the, difficulty of intro- 
ducing large and lengthy mains into the subways, by 
suggesting that at intervals they should be approached 
by transverse passages constructed, at, convenient, 
places, with a sharp gradient from the street level: to 
that of the main subway, and that the pipes should be 
conveyed from the street, on lorries running upon rails 
laid within the tunnels. If found necessary, - advo- 
cated the. construction of two parallel..subways, the 
one to contain gas, the other water mains, for he ap- 
prehended that danger might arise to the former, from 
repairs made to the latter, A low level sewer was 
also to be made beneath the subway, ‘as has been car- 
ried out along the Thames Embankment. 

Mr. Williams, although greatly elated at, his inven- 
tion, and too sanguine as to its snecessful: issue, 
modestly and piously repudiated the originality of the 
conception ; 

“Thine was the work, Almighty: Father, 
The thought, the gift was thine.” 
This proved, however, a premature assertion so far as 
the first sentence was concerned, as the work was 
never carried further than paper. On- the 26th of 
October, 1822, the first prospectus of a projected 
Subway Company’ was issued, which contained the 
proposition to raise ‘a capital of 100,000/. for eon- 
struction of tunnels beneath the streets. It proposed 
that the company should ‘receive into their subways, 
when completed, the various water and gas mains, 
obtaining as remuneration, an annual rental from 
each company, amounting to a sum based on -an 
average of seven years’ expenditure in taking up and 
re-laying their pipes, and’ upon the same terms ‘the 
Commissioners of Sewers were to be permitted access 
to the new sewers constructed beneath the, invert, of 
the subway. The company were-also to preserve and 
maintain in perfect order the different streets under 
which their works extended for the same’sum that had 
previously been expended upon repairs. 

By force of various meetings of the promoters, the 

issue of prospectuses, and correspondence ‘in the dail 
, the scheme attracted considerable attention, an 

id not want for serious opposition ; of these objections, 

one was; that the difficulty of removing the quantity of 


-| of their seheme 


earth excavated would be'too great ; another that sich 
excavation in the centre of the streets would soshake the 
foundations of the houses as to render them whinhebit- 
able; a third, that®the water and mains were 
already laid, and that they, being sufficient alike for the 
then present and the-future supply of the City, it 
would never be emer to remove tliem. These ob- 
jections, with many others, were of course readily 
answered’ by the:promoters, who, receiving only dis- 
couragement from the companies on whonr the success 
ed, took steps ‘to apply for an 
Act of Parliament to render compulsory the laying of 
all gas and water maiiis in the Metropolis, -within sub- 
ways. 

At a meeting held in October, 1823,.a lengthened 
report bya committee appoiuted by the promoters was 
read, and much discussion ensued, in which George 
Stephetison took part; and he, after a lengthened ex- 
amination of the engineer to the proposed company, 
expressed himself strongly against the scheme. ‘ He 
would not,” hesaid, “go so far as to-say the desi 
was’ not practicable; but when such a sum as 20,0001. 
a mile was demanded fot the construction of ‘these 
subways, he contended it was not sufficiently ‘prac- 
tieable. Such a sum would be sufficient to lay ren 
a new, set of pipes for any of the sotieties already 
existing in the City. He would point out Leadenhall- 
street, where several pipes were already laid,. occupy- 
ing 12 ft. in width. “From the answers of the engineer 
he collected that the subway would occupy 7 ft. in 
height and 6 ft. in width. “Here, then, 18 ft. were re- 
quired for the accommodation of the whole works, 
while the width of the @tgégt was only 17 ft. He 
could enumerate other inst¥intes, but considered that 
it was unnecessary, frompattything that had yet been 
said ee nee to y mice in'an undertaking, the 
expenditurevotewhielewWould. amount to a million.” 
Sir Wdambaedi X. Braddon the Other hand, advocated 
their constriction. “-s. 4()) 

All Mr. Williams’s enrgy was, however, wasted, and 
despite the numerous mi she convened, and the 
voluminous correspond mhe. conducted upon the 
subject, his company coiild not be got afloat. As a 
last effort he resolved the following year to establish 
four independent associations; embracing the whole 
Metropolis, each of whigh was to be licensed by him- 
self, and a fifth association to embrace the whole of 
the United Kingdom, exeept'those parts of Middlesex 
and Surrey included in the other four. These 
companies, is nubibus, were announced for sale by 
auction, at Garraway’s, on the 10th of February, 1825. 
But the aguctioneer’s hammer remained idle, for no 

i dhe fivst project for the con- 
ubways ended, with hun- 

hy. schemes >for 884-25 were 

inoulating wpatiia, when no Jess than 243 

> séitefloat, representing ‘tm aggregate 

capital of 243,000,000. Mr. Willams says athe 
immense quantity of these projects overwhelmed sub- 
ways. “They were lost, aud Jj ied a 


buried ¢ 
mass of evanescent matter, w ; away 
at some future period after the fever of mtoxication 
shall have subsided, will appear again, like a mine of 
gold, for sober and enlightened construction.” 








Tue CARRIAGE OF PeTRoLEUM.—The London and North- 
Western Railway Company have issued a notice to the effect 
that they “will not carryin any of their vessels trading between 
the ports of Holyhead and Dublin any petroleum, 
oil, Burmah oil, any product of them, or any: oil of petro- 
leum, peat, or other bituminous substance, onany gunpowder, 
aquafortis, oil of vitriol, or any other goods which, in the judg. 
ment of the company, are of a dangerous character.” Persons 
who may attempt to evade this regulation by sending dan- 
gerous consignments ‘covertly are threatenéd with’ prosecu- 
tion under the 329th section of the Merchant Shipping Act, 
1864, which imposes a penalty of 1007. for every such offence. 
It will be noticed that..no reference is made ta the carri 
of petroleum or other “dangerous goods” by rail; but the 
closing of, tho mail P agar to this traffic will, in some 
measure, have the effect of stopping such consignments by 
the Chester and Holyhead Railway, which, from its proximity 
to numerous chemical works, has hitherto done a consider- 
able business .in os ype is, Ropeees Seiing o the 
new regulation which would prevent a manufact vin, 
a large consignment from despatching his goods to Holyhead 
by the ordi luggage trains, and thence to Iréland by 
means of a ‘vessel of his own chartering.’ © ~~“ 

InvEntToRs At WootwicH.—Since the year 1862, there 
have been expended at the Gun Factory; Woolwich, 28,0007. 
ine ing and carrying out the inventions of. private 

Manrisonr'3Rorary Prixtine Press.—This 'arrange- 
ment of printing i ing introduced , largely in 
new 
Te 
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waste products of the numerous factories since erected, 
add to this an uninterrupted stream of nastiness, and in fact 
the evil, for some. years steadily growing, has now become 


un j 
The authorities of Glasgow have only. been uall 
getting awake to it, with frequent prance ne eee of 
relapse into slumber; for fifteen years ago . Bateman, 
it appears, made a report on the disposal of the sewage, with 
no other effect than sending them again for five years. 
They then woke up, and soothed foals coneeonees Sy ans 
for another ~— which was duly prepared by Mr. Bate- 

man and Dr. Anderson. , 

Since that time nothing has been done, exéept that at 
solemn intervals pamphlets have been issued, professional men 
consulted, and their reports nodded over by ial and select 
committees of the authorities, with the usual effect that they 
thought that “something must be done,” and that they also 
thought they were doing it. But the citizens were naturally 
not satisfied with this, e rate of mortality kept increasing, 
and sanitarians calculated and proved by statistics, that 
annually some fifteen deaths per thousand inhabitants could 
be prevented by a prompt removal of the filth of the town; 
in other words, that some six or seven thousand citizens 
annually died of a polluted atmosphere, equal in fact to so 
many murders committed by negligence. is caused in the 
spring of 1867 another revival of the authorities, which 
culminated fully six months later in the candid avowal 
that “they were not qualified to form an accurate 
judgment on the subject,” for which reason they re- 
commended the whole matter to be placed in the hands of 
Messrs. Bateman and Bazalgette, for obtaining reliable plans 
and estimates. These eminent engineers have’ now investi- 
gated the matter, and their work is published in the shape of 
a handsome and elaborate report, which contains one of the 
two plans now under our notice. ; 

The general outline of the scheme oes by Messrs. 
Bateman and Bazalgette could have been foreseen. Jt is 
a faithful reproduction in that respect of similar works con- 
structed by them. Large “mains” constructed at different 
levels are to intercept the town sewers, so. as to prevent their 
further discharge in the Clyde; these are to unite in a 
monster culvert, which is not to empty in the river lower 
down, as is by a strange oversight done with the Metropolitan 
sewer in the Thames, but to run straight across the country 
to the Ayrshire coast, and there discharge into the sea. 

Glasgow, including Gorbals and several suburbs, has now 
about 500,000 inhabitants, occupying some 90,000 dwellings, 
of which about 34,000 are under 51. of rental, 37,000 between 
51. 10/., and 24,000 above 107. In the latter gnly, occupied 
by some 130,000 persons, are water-closets top i 
are numbered at 40,000, and to which we 
present miseryis chiefly due. To remedy thj 
of 370,000 inhabitants, mostly composed af) 
classes, and still using the ordi midden, 
appears, ex to pay at a like rate their richer 
fellow citizens. ) That the fecal matter of sug a) minority of 
the population;#hould to such an extent the stream, 
is explained sluggi : 
produced by artifici 
miles towards 


: feet per twenty-four hours, 
osets ee ae cubic 
in every thirty-five o' stream | 
4 whizh is carried up and dow, 
ge downward tendency of 
ht; so that there is 


the mouth of this huge conduit i#aisoenhe: g 
station, to which the sewage of the “ middle level ” sewer, in- 
tended for another one-fourth of the population, is also to run 
by the force of gravitation, while the sewage of the remain- 
ing half of the pulasjon, ip So den intonegpeed.| 
level” sewer, pumped, near Gls 

into the middle level sewer. The* 
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1,263,2561., including prelimi and parliamentary ex- 
nses. The oumeal charges, including maintenance, pump- 
ing, and interest, but exclusive of rates : es, are 
estimated at 55,000/., equal to 54d. in the poun rental. 
There is no doubt but this plan, if carried out! by its emi- 
nent projectors, would perfectly answer the for 
which it is designed, namely that the lasgow, 
now discharged in the Clyde, would be wi wn from that 
river, and that hence the further pollution thereof would be 
prevegted; also that it would be ener conveyed to the 
coast, a distance of twenty miles, to be discharged in the sea, 
and thus be got rid of if noone on the route desired to 
utilise it by means of the irrigation method. But there is 
likewise no doubt that the plan will at least cost 54d. in the 
und of rental, and we question very much whether the 
1,000 families, paying under 10/. of rent, and haying no 
water. closets, would exactly be willing to be charged at this 
high rate for something they have nothing to do with. It 
will not do to say that if those poorer citizens have no, water- 
closets now they may get them afterwards (which, however, 


the projectors themselves deem unadvisable); and that if 
they cannot afford them, the owners of the houses can very 
well do so. Will the latter, after paying for -first cost of 


their expensive anes consent to having a rent of 
51. and 10/., diminished by two to four shillings per closet, 
and, besides, pay an annual tax of ten shillings per closet 
(which is the present tax) for water, to say nothing of the 
costly annual repairs these fixtures require? Considering 
that the total of this would virtually amount to a diminu- 
tion of from 10 to 20 per cent. af the rents, we think that the 
landlords would fully as much object as the lodgers. And if 
the annual sum of 55,000/. is proposed to be charged to the 
40,000 water-closets which cause the mischief, equal to 25s. 
per closet (which, with the charge of 10s. for water, gives a 
tax of 35s. per closet), it is dubious whether even the consent 
of the wealthier inhabitants thereto could be obtained. 

It will not do to rely much on the prospective crops which 
Messrs. Bateman and Bazalgette allude to in -glowing 
colours, as obtainable by irrigating the plains along the route, 
in mitigation of these charges. Apart from ‘the notorious 
fact that nowhere (even where this mode of utilisation is most 
successful, as at Croydon and Edinburgh), have the most 
prodigious crops been able to pay the interest on the capital 
invested in the city sewage works and the cost of their main- 
tenance, or anything like it, stands the other fact, mentioned 
by Mr. W. Robertson, that the greater portion of the ground 
commanded by the main sewer or tunnel, is not grass but 
tillage land, on which cereal crops are grown, and that the 
proportion of grass land, where alone the irrigation pro- 
cess is applicable, is but very small indeed, and, besides, 
variable on account of the system of crop rotation, provided 
for in agricultural leases in Scotland; so that the most ex- 

nsive machinery in the way of pumping and piping would 
be mgaioed to reach these places. 

The hopelessness of making these agricultural attempts, 
led Mr. Robertson to the ingenious scheme recently described 
in Eneryeretnc. His plan has two drawbacks, however, 
which may lead to its rejection. The first is that, though it 
may require a less outlay, whatever that sum is, than the 

lan of Messrs. Bateman and Bazalgette, there is an 
absolute certainty of the formation of of sedimentary 
matter in the broad Firth, simply because the a of the 
current of the impounded water will there be checked, and 
thus cause it to drop whatever it formerly held in sus- 
pension, and carried with it; this will add the expensive 
item of constant dredging, and of again moving further 
seaward the collected material, to the eost of maintaining 
the exposed sea wall and sluices which form the main 
features in the plan, or imperil the whole,mavigation of 
the Clyde. ‘lhe second is, the total loss of the fertilising 
element contained in the excreta thus poured into the sea, 
representing, for a population of 500,000 (supposing. on the 
strength of this plan, a/I its fecal matter to be led into the 
a revenue of about 250,000/., and this is a crime 
national economy which never should be tolérated. 

That the agriculturists.of the country 
the matter also in this light, is evident from thei 
ings shortly after the publication of the wasteful 


sewers), 
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Mr. Robertson and Messrs. Bateman and Bazalg WY, 
have. resulted in their calling the public attention ‘te 
other referred to by us for the purification iof the 
Clyde.” The “‘ Glasgow Agricultural Socie invited Mr. 


John Begg; chemical manufacturer of Kirkintilloch, and 
member of the “Association for the Consideration, of the 
Sewage Question in Scotland,” to give his views on the sub- 
ject. This gentleman, who has made this question for years 

is especial study, not only in its technical and financial 
bearings, but also in reference to public health. and-agricul- 


ture, has complied with this request in a able paper, 
read before that body on the 9th ult., whic since been 
published and - ae by the society ‘the title of 
** Report upon the Sewage Question.” tain ? 

Mr. Begg begins by pointing out how @rroneous the 


principle is of the “sewerage by water carriage” plan in a 
sanitary point of view, beeause the decomposition of putrid 
organic matter in the sewers, through its combination with 
the free oxygen of the water used for “flushing,” generates 
gases which, through their lightness, ascend |the inclined 
planes of the sewers, the spéed of their ascent co nding 
to the steepness of the sewer gradient. These shiek foleter! 
ous in the hi 3 degree, a heed ype wherever” an 
opening is to ound, namely, through the street gullies 
and water-¢losets, so that so far from the nuisance ake ans 
rid of, it is brought by this system directly where it is least, 


wan nami¢ly, in the streets and houses. To this, fact 
which is endorsed by experience and the statements’of our 
‘first éngineers (Mr. Bazalgette among the number);-we may 
add that the. process of decompositibn, in a v sewer | 
Jike».the tunnel proposed for ye ri it in 
the: nearly complete combustion of all the or, matter, 
and: ‘in-setting it free in-a gaseous form j as such 
is “the ‘case with fecal matter discharged iff a river. 


other. words ean ¢ sr 
} ick to Gapel thea reas the 


The stream, however, does not remain polluted, but is 
found some 20 to 30 miles lower down, according to the 
speed of the current, com; ively-pure again ; the mineral 






The notion of some hypercritical persons, who have ere now 
been called upon to report on sewage projects, and even ven- 
tured to commit their advice in print, to the,effeet that all 















ingredients having sunk to the , and the ic parts | should be so arranged that ev icle of d or other 
having escaped in the atmosphere, The direct effect o this, | filth should ee Gonppuck tn the sew moment 
however, is also that the water, has then lost its fertilising | it touched the pa t, deserves no notice; ifor neither 
properties, so far as this . on. the matter it was first | could the surface of the streets be so rounded efscould the 
charged with ; reasons why we that the chances of get- | gully-traps be so contrived as to effect this. The ey 
ting the satidy wastes on ertilised by highly | to e streets inoffensive must be sought for, im an im- 
diluted sewage (twice as diluted as'that of London), t of the pavement itself, which shotild be without 
some 25 s through a,euivert, are very small indeed @revices in which filth can remain,,of , and so 
why we. NGonsidered the reg it can be readily and efficiently 3 but the 
trials at ng any proof at all of a similay BWee itself can just as little be d as the carts 
Maplin Sands, some 40 miles lower down, ea} e the-collected sweepings ousehold rubbish, 
coast. ‘For evén if thé organic matter, in the shape of gas | no what system is adopted. ~ 


stream, their escape could not be ented at the outfa 
This weak point in the scheme of Messrs. Bateman and 
Bazalgette, which destroys the last remaining hope of draw 
ing any a benefit of an eventual annual manure 
value of 250,000/., seeing that no chance for utilisation can 
be either found along the route, can hardly do otherwise, fal 
our opinion, than cause its total rejection, when taken in 
conjunction with its fearful expe d the certainty that 
the health of the inhabitants would not in the least be 
benefited by it. ; 

Mr. Begg ascribes the pollution ofthe river to discharging 
in the sewers, Ist, 40,000 water-closets, 2nd, the waste pro- 
ducts of all the factories, and, 3rd, all the household garbage, 
&c., and insists upon it,that all these matters should 
can be kept out, and that, re, sewers 
only for the drainage of rain“Wwater and waste flui 


ment. 
For the,removal of the exereta, he strongly and exclusively 
recommends Captain Liernur’s pnéwmatic sewerage arrange- 
ments (already fully known to our readers), which he shortly 
describes. He points out how, with @ proper construction of 
the basin or funnel of the privy-eloset, and the pneumatic 
ess, the same agreeable cleanlinéss can be had as with 
the water-closet, without any } ever returning, any use 
of expensive water, or any costly repairs of closet fixtures; 
while at the same time the manure js collected in the most 
valuable form. for use on tillage land, namely, unfermented, 
thoroughly mixed and comminuted, undiluted, and portab 
The cost of these works he estimated at 30s. per head 6 
population, including all expenses, aibfree of any chargé 


the citizens, There the undoubted ya@lue of thememere 
under the above circumstances, fully 10s. per the 


farmer, he paying, besides, the cost of transport to his r= y 


and it is evident that barely four years are required to refu 
the capital employed in the outlay, and that, after deducting 
a small sum for working expenses, an ample every 
ean be secured ever afterwards. Nor is it necessary 

the former to revolutionise his agricultural system by the 
adoption of Captain Liernur’s ‘alternate manure - stri 
method, though this is no doubt the most economical; 
but he can, if he wishes, although at the extra labour, 
adhere to, practices perfectly known to him, and regularly 
work up the daily barrels of manure he may contract for into 
“banked-up compost manure heaps or beds,” adding a lay 
of earth immediately after the manure is poured on, thick 
enough for making it non-fluid and workable with the spade. 
The earth decomposes the fecal matter into plant food, and 
retains it without any loss by evaporation. Such beds, made 
up in the vicinity or on the frelds or which they,ave,required, 
with the very earth taken therefrom; ¢hn be afterwands'spread 


over them and ploughed in. £ pitty sateialll 

To keep the river from being polluted by the other stb- 
stances mentioned above, Mr. Begg algo recommends Captain 
Liernur’s plan of compelling by all factories to purify 
their-waste fluids, before allowmg. them to enter the sewers ; 
and of fitting the kitchen overflow pipes with gully-traps 
having moyable baskets, in yhich ype leaves, trash, 
and offal can collect, to be remioh h the carts now ém- 
ployed for ashes and house rubfigh, and which are with any 
Sewage system indispensable.yfhere, is no doubt that the 
same power that can compel fgetories to deprive the products 
of combustion, leaving: th m.Ubtheir offensiveness, or 
r has also full 
, leaving the premises 
















in such a condition as, at any,zate, Of 


There are plenty of cheap means f 
specially wishing to refer to Lénk’s omther processes recently 
saa wer? in ENGINEERING, and which are claimed to be 
perfectly successful, the mixture repeatedly proposed by Cap- 
tain Liernur and now redienmended Mr Bogs falls states 
to have made successful trials with #£) seems very capable of 
dealing with most waste water. It isjegimposed of twenty-seven 
parts water, one part carbolic acid,\G@me part quicklime, and 


one part alum or chloric-magnesigmpaccording to circum- 
stances, and must be kept. or fo in, from a 


this purpose. Without 


cistern provided with a cock, into, jy enlargement or basin 
formed in'the waste water sewer. his causes a perfect co- 
agulation and precipitation of all matters, which might be- 
come offensive during the timié that the current is slackened 
in the basin, letting the water, run off perfectly clear and 
pure, the's¢diment being remoyediiat suitable intervals. At 
the junction of this waste water sewer with the “main” a 
trap should be fitted, so contriyed that inspectors can at all 
 titnes, arid without entering: tories, examine the nature 
of the fluid passing through, and satisfy themselves that the 
law has, been complied with. It would, perhaps, be.wellto, 
mts or basins at the outfall of main 

fi, bythe same simple process, should 

Y oxious or sedimentary 












TS, 80. AS 
such proy@ necessary. every 
ater the'water might still be charged with. 
For the eleaning of the streets, 
use of efficient sweeping machin 
ing to a well organised plan; andHerein we must again side 
with him, for to use the legion of fabourers now mostly em- 








ployed for that purpose is the mgst costly way of doing it. 
ie 


bubbles, could be kept moving downward with the sewage | 


al 


being freed of all that can either ‘decompose or form sedi- |’ 


tdo no injury to othiers. | stia 


lar attention to 
to answer all the 
- at its sources, 

While at the 








purposes, for by it the evil can be 
namely, the pry, closets and the 
same time it will not entail unceasing ta 
nor put them to any outlay ; and every ] 
element is saved for agriculture. / 
fortunate thing for this system, and a good sign of the times, 
that the initiative is now taken a of scientific and 
practical farmers and chemists in’ support of it; for so long 
fas the dictum of medical men alone is listened to, we can 
‘never hope for much better advi¢e than to pitch the sewage 
tinto the sea;” nor from the “mere builder” can any other 
‘scheme be expected than such enterprises involving millions 
‘for brick, iron, and earth work, as Mr. Robertson and Messrs. 
Bateman and Bazalgette have recommended 


. 








Teceunicat Epvucation 1m Scottanp.—Last spring the 
‘Council of the Royal Scottish Society of Arts convened a 
conference in Edinburgh, which was largely attended by 
provosts, local magistrates, and heads ot educational es- 
tablishments. It was felt that there was a great want of 
proper information on the conditions upon which aid was 
rendered by the State for promoting, s¢ientific instruction. 
Application was made for the services of Mr. Buckmaster, 
whe had long been engaged in delivering lectures and at- 
tending meetings on this subject in various parts of England 
and Ireland. Public meetings have been held in a large 
nuutber of towns in Scot] which Mr. Buckmaster has at- 
Meni and delivered very able and satisfactory addresses, 
ic have resulted in the appointment of local committees 
the purpose of co-operating with the Science and Art De- 
#mentiin promoting scientific instruction. 

Tie Sarst Pancras Station.—The. terminal station of 
wi Railway Company which was opened on Wed- 



















, was lighted in the evening by twenty lamps, pro- 
ed. by the Sim and Barff Company, of Parliament-street, 
Westminster, who have obtained the contract for lightin 
it of the stations on that railway as well as on severa 
other impovtant lines. When their contract is completed 

lamps. wilt be employed to. illuminate the whole 

“the area contained within the large roof at Saint 
Pancras; but the effect of the twenty already in place 
Was sufficient to light the station thoroughly. Each light is 

lied with a carburetter, placed in a Eiprispherical vessel 
forming the top of the lamp, and charged with an inexplosive 
Serene fiuid, which increases the light whilst reducing 
thé cénsumption of gas. The lamps at Saint Pancras Station 
are suspended from the roof of the building, over each of the 
fiye :plati 





forms, the row over the platform nearest the centre 
ofthe, roof, being hung at the end of abgut 80 ft. of 1 in. 
pe, Which in each case is provided with two ball and socket 
‘in the whole length to prevent strain from oscillation. 
SpLaR. ENGine.—We are informed that Captain Ericsson 

has for somé time been engaged in experiments with a view 
to the employment of the concentrated heat of the sun’s rays 
for the production of motive power, sueh heat being used 
either to generate steam or to produce the expansion of air. 
Our authority states that Captain Eriesson has constructed 
three “ solar engines,” one of which was driven by steam and 
the other two by air; the steam for the one being generated 
and the air in the other being expanded by solar heat. The idea 
of using the heat of the sun for the gémeration of steam is 
not by any means a new one, but we.havé no knowledge of 
its ever having previously assumed @ tangible or practical 
) We are not sufficiently informed as to the devices or 
me employed by Captain Eriesson’ for the concentration 
of the heat to express any opinion as to the value of the in- 
vention, which must depend mainly on‘ the two important 
erations of constancy and economys If the engine can 
e made to work while the sun shines its value is trifling ; 
make it successful'the cost of coneentrating the solar 

















and 
heak'fnust be less than that of generating leat from the fuel 
we BOW use.—American Artisan. 

#rropotitan Water Suppux.—Tho water supplied by 
thé@ifetropolitan Companies during theaménth of September 


ned (according to Professor, Framjgin’s analysis) in 
90 tons foreign solid matters amoun ¢. to 25 tons in 
Belsea water, 24 tons in the West. iddlesex, 39 tons 
# Southwark, 24 tons in the Grand ¥Vuinction, 25 tons in 
mbeth, 25 tons in the New Rivery2# tons in the East 
p, and,41 tons in the Kent. 10 ns of the Chelsea 
rontained 18 tons, the West sex 17 tons, the 
Ewark 21 tons, the Grand June tons, the Lambeth 

s, the New River 18 tons, the t London 18 tons, 
Kent 27 tons of carbonate of limeor an equivalent 
of other soap destroying ingredierit®.” Professor 
nklin remarks: “The Southwark Company's Water was 
exceptionally polluted, containing an excess of .A3.2 parts of 
solid impurity. It was also harder, and ed more 
organic matter and previous sewage contam ion than 
any other sample of Thames water. .Much.of excess of 
impurity is due to common salt, of which it @@iitained no 
less than 13.2 parts in 100,000. The South and East 
London companies waters had traces of suspen 


led matter in 
them ; the rest were perfectly clear and transpergijt.” 
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manding position, had on its exterior side a thin 
battlemented - wall, which served as a cover for the 
archers. The flanking towers were constructed within 
bowshot of-each other, and rose high above the ram 
parts, to give the defenders the advantage of an 
elevated position. Their title was derived from the 
fact, that from” .their interior the archers were»pre- 
pared to direct their arrows upon the flank of these 
who attempted :to.scale the wall, or had obtained a 
footing on the rampart, Then, as in Jater days,\a 
siege was a very serious operation, and then, as now, 
attack by escaladé was the most desperate of military 
undertakings.: The most formidable engines of the 
assailant were the battering-ram, that history so often 
mentions, and ‘the gigantic moving towers, sometimes 
180 ft. ii height. and 34 ft. in breadth, with twent 
stories—veritable wooden horses, minus the legs, tail, 
and a few other trifles. These towers were mounted 
on wheels, worked from within. Roads were prepared, 
anda cover of structures, which we cannot afford space 
to describe, up to the walls of the fortress for these mov- 
ing masses. As they were often higher than the flanking 
towers, and amply stored with every offensive require- 
ment, when they had worked their.way up to the walls, 
as a.rule, the fate of the fortress was sealed. From 
their floors showers of stones were thrown by slingers, 
and heavy javelins, trunks of treés, beams of wood shod 
with iron, andJarge stones were dashed upon the be- 
sieged by balista, scorpiones, and eatapulta. 

Aries, the battering ram, was.an engine of immense 
power considering the time. It was a. heavy beam, 
sometimes 100 ft. in length, covered atone end wi 
iron in the form of a ram’s head. It, was suspended 
by a heavy rope or chain attached to, a horizontal 
beam supported by posts, upright or inclined, and 
thus suspended.when brought up to” the wall, 
sometimes on one of the floors of the towers, 
it was swung backwards and forwards, often, by 100 
men, till by repeatéd knocks of its iron head a breach 
was soon effected and the place carried by assault. 

The idea of the battering ram is said have been 
suggested at the siege of Cadiz by the Carthaginians, 
The story goes that having taken the city and wish- 
ing to complete the destruction of the walls they 
adopted a Very simple expedient. A number of men 
lifted a large beam and repeatedly throwing it, end- 
wise, against the masonry, soon effected their pur- 
pose. A Syrian artificer, Pesshamluus, obtains the 
credit of. séeing’ thé advantage of suspending the 
beam as wé have described. The idea of setting it 
on a platform, mounted on wheels, and covered with 
a roof, occurred to Cetrus of Calcedon. He ternied 
it testude, the tortoise, because it thrust out and drew 
in its head like a'tortoise in its shell. The cap or 
head was evidently suggested by the form of the/head 
of aram.. This,and its action, being so like the futting 
of a ram, made the title of battering ram very appro- 
priate. ~ The roof or mantelet which covered the, plat- 
form on which the ram was placed was constructed of 
hurdles and wood, covered with tenacegus earth or 
raw hides, materials that could not be easily-set on fire, 
‘The'ram and those who worked it, this covered and 
mounted, were pusled forward to the walls of the 
besieged city. 

These engines, though destructive and formidable in 
their day, were cast aside when heavy guns were made 
to utilise for warlike purposes the explosive foree of 
gunpowder. ‘Aguinst the heavy missiles thus pro- 
pelled the walls and'towers and frowning battlements 
of the middle ages. were a weak defence, and weaker 
still—as weak as eggshells—were,the huge wooden 
towers. . The-conditions and:the'systems of attack and 
defence were entirely changed. »For the defence the 
walls of fortressés were given a. much greater 
thickness, 

To obtain earth fot the rampart and patapet, and 
present a formidable obstruction in the way of the 
enemy, @ deep ‘ditch was cut, revetted, for’ the most 
part, on bétirsides with masonry, as shown on the 
profiles (to the right) of the ravelin and its ditch, 
in the set of profiles—traced on the plan—we have 
here given of two'fronts on the bastion system. On 
the exterior side of the ditch a glacis—such as we 
have shown—was.constructed. This glacis was a 
bank of earth of sueh breadth and easy slope as to be 
indestructible, 
or revetmett of the rampart, which was also the revet, 
met of the-inner side of the ditch, from the view and 
fire OfSamepemy outside the fortress. This cover wag 
required, ag splinter3 knocked off by the shotfrom 
heayy guhswere fonnd to be often as dangerous to the 
hesiegéd-as-the shot itself. To guard to the utmost 


against this: évily it became the established rule that \a}j 


well fortified place should preseut nothing to the eye 


It completely covered the masonry | ext 





from without but the glacis and earthen parapets be-] 01 


hind. And this rule is never departed from by military 

ngineers, uuless where the circumstances will not 

it the construction of earthen batteries. 

; rampart, or great platform of earth, on which 
the’ defendants stood, covered by the parapet on the 
exterior side, was always so high as to give the de- 
fenders ‘a complete command of every spot outside, 
within range of the defensive fire, which, according 
toa popular author, “completely sweeps the glacis 
and all beyond it”—-which is beyond beyond. On 
the section on, the ing page is shown, on the 
jtiner profile, which is equal in all its parts to the 
profile of the entire: enceinte, which includes the 
bastions, flanks, and curtains ; that the height of the 
rampart above the plane of site is 17} {t., 3 ft. higher 
than the rampart of the ravelin, The dimensions of 
the other parts of theeworks will be seen by referring 
to the plan and the profiles. , 

When the trace (or plan) of the eneéinte was a suc- 
cession of straight-liues, as the dotted lines A B, BG, 
termed here the exterior sides, a great evil of ‘the deep 
ditches. and massy parapets was, that if “an euemy 
could get into the ditch he was perfectly protected 
from the fire of the splace.. This may be clearly “—s 

Here, a 


by referrifig to. the..pro 


penile of the ravelin. 
being the slope of the parapet, produced, as indicated 


by the dotted line, shows the lowest line of fire of the 
musketry defence, and that it would not reach an as- 
sailant at a nearer point than the banqnette of the 
covered way. Under these conditions an As: t 
who had made his way, by force or stealth, into the 


th| ditch might securely effect a breach » by adequate 


ie | dines 


charges of gunpowder, which he might sit 
that the explosion might do its worst) under 


escarp. This was an /evil so palpable and so great 
at ke round within the | : 


that to.devise a remedy; to leave no 
ditch—as, outside within range — that could not be 


tive safety. But guns in embrasures can be fired Icss 
or more obliquely; therefore the * dead ground” on 
the capital of the bastion would.be less than shown 
a Fag dotted lines. Here we should perhaps ex- 
plain that the capital of a work is a line—here 
supposed to be produced beyond the ditch—which 
besects its most salient angle. 

On the “dead ground” we have referred to the 
ravelin directs a cross fire which renders it very un- 
safe ground for the living. Here it will be obvious, 
outside as well as inside the main ditch, that flanking, 
or reciprocal fire, is the ruling principle of the bas- 
tion system, or the modification known as “ Vauban’s 
first system.” The defence of the ravelin is a flank- 
ing fire, and_ the bastion flanks the ditch and ground 
in front'of the ravelin. 

t ville is a low work that covers by its mass 
the ts of the flanks of the bastions from the 
fire of an enemy’s battery at the rounding of the 
count of the main ditch when he has worked 
his tedious, toilsome, dangerous way by sapping up to 
this point. The tenaille also covers the revetments of 
the curtain, and, like the curtain, directs a heavy fire 
upon the besieger who has forced his way into the 

erior of the ravelin. We have fatal experience of 

the besieger may suffer in this position in an 
incident of the siege of Badajoz in 1812.. A party of 
those who led +the assault, whose leaders must have 
béen, as most of our officers are, wofully wanting in a 
Knowledge of defence works, came upon an ui- 
fmished ravelin, which they took for a part of the 
énceinte that had been breached, and dashed into it. 
A heavy fire from the intact, interior works, was 
irectly opened upon them, ‘and, we need hardly say, 
with disastrous effect. 

The covered way is a passage forming a succession 

ient and re-entering angles, all round the main 
i on the exterior side of the ditch, covered by 


seen, and eovered by the fire of the artillery and mus; | Works, 


ketry m ‘the ramparts became the leadiiig problem 
of the Italian engineers (the leading military archi- 
tects of Europe inthe 15th and 16th centuries); and 
the solution, an eminently successful ond, was fhe 
bastion system. The fertility and versatility of, 
Italian genius is nowhere more strikingly shown that 
in its application to this most important branch, o 
engineering. Castriotta left. hehind him many great 
memorials of his power; but.Marehi, with his 162 
systems, seems to have 7s ses all’ that could pos- 
sibly occur to those who followed-him. 

The first to construct a trué angular bastion,was 
San Micheli, a celebrated architect of Verona, who 
was employed upon defénde works by Pope 
ment VII, and, extensively, by the Venetian iepubi 
the fortress of Livo‘was regarded as the greatest of 
his*works, — It»was ‘im. 1527, when pagan. pun, Bd 
fortification’ of : his’ native city—to: whose: architec- 
tural beasty.he was a large contribufot—he con. 
structed. the .Maddeline—the first regular, bast 
Modifications and iniprovements were worked out by 
the successors of this great master, which received the 
title of the Italian method, and was extensjvély adopted 
throughout Europe; with scarce an exception, under 
the direction of Italian engineers. Pacsatinbohatasked 
the citadel of Antwerp in 1567. RE OS 

The great characteristic of the bastion system is the 
mutual defence of the parts, which results in the, 

lete defence of the diteh by the fire\of the: i 

he flanks of every twoadjacent bastions, : 

C F. defend the ditch of ak entite front, as ABuRG 
to the incline of the superiér slope of the —— ind 
the length of the curtain, the\musketry fire. of 
flank, D E, can strike anobject 44 ft. high in 
centre of the ditch—opposite the re-entering angle 
the ravelin—and, -@ yorfiori, ean flank every part) 
the ditch from this point to -the salicnsandie Cit 
the adjacent bastion. In the same waythe flank, Gi 
flanks the ditch from_the mcg = salient angle, 
A. Hence nothing eould live in 4h@ diteh; in the 
form of an assailant, while the fire of the flanks:is un- 
subdued. euat aie < VRE Gheterag 

The parts ritide as enveinte now a atten- 
tion. The ravelin,-by its salient position, compels 
the besieger to «commenee pone aeppredire 4 
ter distanée rng pet of th 


eto the defence. 
it brings a heavy cross 
iftontof the bastion. As arule, 
‘are supposed to fire perpendicular to their 
' According to this rule a sectoral space, 
ied on the plan by dotted ag poner dead 
yo@pposite the salient e of the bastion 
“remain uncovered by the fire of the enceinte, 
ich the assailant might approach with compara- 


the. mass of the glacis, and being thus covered’ and 

_ with a banquette, it is the principal musketry 

defence of the place, a fire, owing to the even surface 
| the glacis, from which a mouse would scarce escape, 

if it Came there with a hostile purpose. 

» Phe places, of arms are for the assemblage of troops 
reparing for a sortie. 

‘The traverses are masses of parapet thrown across 
ike coverell way to stop shot or shell of enfilading 
guns, or those firing @ ricochet. These small parapets 
having merertics are prepared for musketry defeice 
again. ilant forcing his way into, or haying 
ained partial possession of, the covered way. 

ier is a passage across the ditch, covered 


}| on each side by a small glacis, and prepared for defence 


by musketry, the continuation of a passage from the 
interior under the curtain and the tenaille. 

‘©The ascent from the ditch to the gorges of the 
tenaille, ravelin, and the covered way is by stairs, to 
the térrepleins of the curtains, bastion, and rayelin 


by xamps. 
A short study of the purposes, arrangement, and 
sof parts in this construction cannot fail to repay 
thoseto whom the subject is new. 
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Use or tHe Artantic CaBsie.—The great value of the 
telegraph between us and England was proved in the trans- 
mission to London of the $7,200,000 paid by the United 


» | States to Russia for Alaska. An order for that sum was 


iven by our Government to the Russian Minister here, and 

had only to apply-to the Assistant-Treasurer at New York 

receive gold. Two millions of the sum were thus re- 

and sent over by steamers, a million in each, to the 

nce somewhat of financial affairs. The residue, 

000, was transmitted ly means of such bills 

@kchange as are ordinarily found in our markets, but 

in this wise: There were bankers in New York who 

jm ‘London bonds of the United States’ Government 

ich they ordered to be sold and the paid over to 

ings, the agents in London of Russia. On the receipt 
dceeds in gold, the Barings sent information of t 

raph to their agents in New York, who, on be- 

Russian Minister, held the draught of the United 

ceeds of which, in gold, were immediately paid 

to’ those bankers in New York who had ordered the 

bonds sold im London. This large transaction, which was 

srettnemced on the afternoon of one day, was concluded by 

noon “of the next day. Its effect was very powerful upon 

dealings in exchange in this city. It is wy that the 

amount of bonds sent abroad between the of July and 

the 20th of A: amounted to between $30,000,000 and 
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RECENT PATENTS, __ .. 
-Tue following specifications of completed phtents 
are all dated within the year 1867; and that year 
should be given in ordermg them, at the annexed 
rices, from the Great Seal Patent Office, Chancery- 


e. 
(No. 3702, 8d.) James Davison, of Bishopswear-| 


mouth, patents “the application of a jet or jets of 
steam from a boiler to be injected into chimneys, 
stalks, flues, or funnels for furnaces for smelting all 
descriptions of glass, or the materials employed 
therein.” Is this a perfectly novel idea? 

(No. 3704, 1s.) _ Alexander Melville Clark, patents, 
as the agent of Thomas Roberts, of 29, Boulevart 
St. Martin, Paris, details of permanent way, these 
including forms of compound rails, crossings, &c. 
The compound rails are formed of two parts, the 
upper part or head being of T section, and its vertical 

web hae received in a deep groove or recess in the 
lower part, and secured by bolts at intervals. The 
two parts are arrauged so that they break joint. 
Methods of securing the rails to the sleepers are also 
included in the patent. 

(No. 3706, 10d.) Mare Antoine Francois Mennons, 
of 8, Southampton-buildings, patents, as the agent of 
David Oliver Macomber, of 16;-Rue Auber, Paris, 
apparatus for burning liquid hydrocarbons as fuel. 
This apparatus consists of a kind of Q-shaped com- 
bustion chamber, through the bottom of which the 


vapour of the liquid hydrocarbons is admitted by} (No. 11, 1s.) John [atifay, of inster- 
a number of jets. The arched top of the ber | bridge-road, patents app or | C1 

is double, and between the plates forming)46 are} gers-or; omy one to another over-a dis- 
placed, either iron borings or coal, ~or similar fee ‘two. or. tliree h yards, and their trans- 
material, which, when heated, will *eWheerdecon- port.ever greater distances by a succession of such 


pose steam and thus cause the evolution*/6f-hy- 
drogen, or will superheat air passed throaglrthe 
chamber containing them. The gas so obtained or the 
superheated air is to be discharged into the burning 
mass below through jets or openings in the roof of 
the combustion chamber. We fancy that if the-hollow 
roof of the combustion chamber is ch With coke 
or coal, and a current of air passed ugh it for 
the purpose of being superheated, the said. cOKe or 
coal will require pretty frequent renewal. ‘Ihe 
patentee states that “it is well known that none of 
the contrivances hitherto invented (for buruing liquid 
hydrocarbons) can maintain a continuous heat of more 
than about- three hundred degrees Fahrenheit” ! 
What, do experimenters on the use of liquid fuel say 
to this ? 

(No. 3708, 4d.) Mare Antonie Francois Mennons, 
of 8, Southampton-buildings, patents, as the agent of 
Johann Georg Wilhelm Picker, of Braunschweig, the 
use of earbonie acid gas for the purpose .of accel- 
erating the induration of concrete or artificial stone 
composed of lime and sand or other silicegus matters. 

(No. 3709, 1s. 2d.) Thomas Messenger, of the 
marine department, London, Chatham, and Dover 
Railway, patents arrangements of steam engine and 
boiler. this boiler is of the vertical class, and its in- 
side firebox is fitted with curved water tubes, extend- 
ing from the sides to the crown. The water space 
around the firebox is provided with a dividing plate to 
separate the upward and downward currents of water ; 
and a coiled pipe, through which the feed water ‘is 
pumped, is placed in the chimney. In the case of the 
engine, the «principal improvement. claimed is a 
method of arranging the framing so. as to relieve the 
boiler from nearly. all ‘strain. e do not see any 
particular novelty in any of the details claimed. 

(No. 3713, 10d.) Vietor Leon Daguzan, of 2, Rue 
Sainte Appoline, Paris, patents a system of paving 
roads with wrought-iron frames or gratings, the open- 
ings of ‘which are filled by blocks of wood or granite, 
&c. Various ways of arranging the frames are in- 
cluded in the patent. 

(No, 3714, 1s:) Henry Bessemer, of Queen-strect- 
place, Cannon-street, patents the methods of treating 
crude iron, which we fully described on page 186 of 
our present volume. Fo 

(No. 3720, 1s. 2d.) Alexander Melville Clark, of 
53, .Chancery-lane, patents, as the agenf of Jean 
Tailfer and Charles Leon Blot, of 29, Boulevart St. 
Martin, Paris, various details in the construction of 
machines for sweeping streets. 





The followiig specifications of completed patenis 
are aly dated within the year 1868; and that year 
should..be,.given in ordering them,,at. the annexed 
prieciaaaes the Great Seal Patent Office, Chancery- 
ane, 


(Nor 1ls. 2d.) ‘William Robert” Lake, “of "8, 
Perera as, the agent of 
ontchalon, of Paris, various 


Southampton - buildings, 
Edouard des Francois de 


forms of steam engine governors, and a neat arrange- 
ment of differential gearing for v dyriamometer) "" * 

No. 3, 1s. 4d.) William Robert Lake, of 8, 
Southampton-buildings, patents, as the agent of Elisha 


Sein a 
e s, of an“miduct 
1e -vithea felay at mh Otic 


inductive to-and-fro ChetaNto 6 
bf the direct or battery't 
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atents the apparatus for re acit 
rrhigh have sa throw off ai 
scribed on page 106 of opr last volume 

{No. 7, 2s. 6d.) Alemander pM 

cery-lah oh theace 
strong, of Paris, #arion 
details in breechfoaliiaawrdnance. Amongst other 
matters.the patente@g@maims making the cartridge 
chamber by coiling omj™maron core a quantity of square 
steel wire, and then @@@eringthis wire with an iron 
tube, and afterwards Iig@ting the whole and hammering 
it into one mass. Wap that this method of pro- 
ceeding would not be'fjund to produce a very sound 
structure. ha, 














er 
stages of moderate lengtlij.: Acer 
the cars containing the g ~p bi 
lifted from one resting to another by a kind of 
derrick crane placed midway betw 6 two” points. 
This crane-consists of an arm turning in a vertical 


plane.upon a fixed centye, and hayingajoimted*toivits 
outer end another arm, #0 the extrén nyehieh the, 
car to be. transported ‘ig qattached.: The -arra e 
is sugh -thaty-as, the fre | of the first i 
arm iS paised, that of the other is lowered, and the 
car is thas tratisported from one pgintito other in 
nearly, straight line. We fancy tliat Mr. Imray 
wo apparatus of this kin en oft traias- 
portings-lead.over a, space of 600 om, 900 ftz, asi he 
pro rather mpeesite toconsttich; | §| «& 
(Nia."$4s28)> ‘Thomas Barnabgs Daft; of Clétes 
Lodge, Chnreli-street, Chelsea, patents, constructing 
pata Al ma, a z ight, line” 
systema tding to Mr. Daft’splams the jvessls 
m téherectangular both in cross Mectlan and in “a: 


and tle,depth is to taper in straight lines. from the 
bottom,towards the deck at both ends, prsereppt 
course Wery.qhany obvious objections tesuch a system 


of co, Mr. Daft also opi peculiar 







ar’ entgefsengines and propellerswhich itwould 
require drawmgs to explain; and jhis Patept includes 
a method of fastening zinc sheathing to ships by means 
of najl:om.aeebd screws, driven into By beak 
placed’as caulking between the edges Fil sikh os 
into teak plugs placed in holes left for the purpose. 
This system of fastening sheathing plates appears to 
be a good one, 

(No. 23, 4d.) Turner Powell Aston Key, of 

Clifton Mount, Rotherham, patents. combination with 
the ordinary wooden scaffolding employed by builders, 
of a wrought iron colonnade and’ girders so arrange 
as to form a sort.of raised platform on which. the build- 
ing materials,.can be placed, the thoroughfare below 
being uninterrupted. This would , probably form a 
much neater and more convenient arrangement than 
the clumsy wooden structures so often seen in our 
streets. 
? (No. 25, 1s.) James Dellagana and Bariholomew 
Dellagana, of Shoe-lane, patent various details of 
printing machines, and methods of making curved 
electrotype blocks. ~~,” . 

(No. 27, 1s. 2d.) Myson John Frisbie, of 4, Fitzroy- 
square, patents apparatus for feeding furnaces through 
an opening at the bottom. It would require the aid 
of drawings to explain the arrangements pro ; 

(No. 31, 10d.) Willian’ Edward Newton, of 66, 
Chancery-lane, patents, as the agent of William Farr 
Goodwin, of New York, various arrangements, of mul- 
tiple gearing, which could not be explained without 
reference to drawings. 
ippewaee 1s. 10d.) John Nixon, nt ee ‘West- 

meé-terrace, patents neat arrangements for tippin 
coal or other wagons. We shall probably. Hada 
these in.an early number... 





dates, 








(No. 44, 10d.) Francis Chamberlain, of Bredecot 


Court, near Worcester, patents arrangements of boiler 
and other furnaces. Mr. Chamberlain proposes to use 
small coal, and to feed it into the top of the furnace, 
which latter is exterior to the boiler. In the furnace 
he fuel. is. Banat into. contact with ir whi 
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x of scissors; and it is négd 
hag ‘the te which contributes so largely to 
Git, achievements is not the adhesive prepa- 
lide of potassium with which smiths 
ieially into steel. Few editors, in- 
pally. is, ....Metallurgists, even, 
it, audhave settled down 
that it is any compound 
W smien heated to a good heat, 

hardens upon immersiongigewater. 

A contemporary gavel ies the world, last week, an 
article on “the strengtligi® steel,” which bears abun- 
dant internal evidence thg® the “steel” referred to is 
cast iron. The editor—or editress rather, for we be- 
lieve the journal in t's ( is conducted by. two 


g lady C.E,’s.. (charmi va 

rms ‘Up niece far ater I las, 

* strictly speaking, employed only if situations 
“where its powers of durability and hardness have 
in tested, and where but little or no demand was 


Fe 7+ mM like'te boutradic lady, eve when 
clothed in the bifurcated apparel of men, and whiting for 
ing newspapers the above quotation needs 
Se If “ cast db be erie ios, “ steel”’ 
will be; nearer: right, but. it. will, still -beAvrong. 
st iron has deen largely employed, in days: mde 
Prone ype mmar waca Wer est 
demand is made upon the absolute _ of any 
f djstrueture, engifeerg;mow, employ stewk an 
ah onidt Bir beat of the —— (beg pardon) 
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rénot probably aware that just ighe least amount of 
bsplute strength, as well as aess and durability, 
uisi aon i bi probably, have they 
veg heard the e Of Krupp inponnexion with this 
sulject. pam ip shafts by ie made both hard 
urable by making them pf steel, but, oddly, they 


indi 
rejalso str ven if not Zabsolutely” strong. 
Woot t ree ch things steel boiler siateh 
andiwe kaow firms ate spndiig out thousands of 
tongof steel boilers, tested far beyond anything which 
irom boilers of the sme diameter and thickness of 
lafes cansbear, and lates of which will neverthe- 
en bend, like copper, e have<even heard of steel 
ship, plates, used where strengthgand lightness were 
especially: necessary, and of sfpel top masts and 
iarts..oncour,crabk..menof.war. We don’t wish 

toa sieht it wre belie re are such ie 
as steel crank axles for locomotives, although, 
of course, such axles need have no strength, and 
even piston rods and connecting rods have been 
made of steel, but, of course, they failed, miserably 
and hopelessly. If the young ladies. to whom we have 
referred (bless their hearts!) would but run their 






d| heads against steel—indeed ‘we'are riot sure but that 


they are doing so—the density of the former would 
certainly..smash the latter. Indeed, we consider steel 
utterly smashed already. We would urge upon the 
steelmakers to’ roll mf make up an appropriate dress 
for the feminine young gentlemen or masculine young 
ladies, who, in 1868, are writing of steel as “the new 
material.” .,.First,.let there be made for “ Bottom,” 


‘and ditto for “Snug,” and ditto, ditto, for at least two 


other‘ of the hermaphrodite members of their staff, 
garments, to wit, following: conical caps of very 
crinkly steel, 24jn. high, and 74 in. in diameter af the 
base, and.glorified at the, apex with a steel goose, in 
the, best style of Elkington’s repoussé work in 
Bessemer steel: and in this something has been done, 
as visitors to the Exhibition of 1862 may remember. 
Send the bill to us, and we will add to the requisition 
(and be delighted to discharge the £, et cetera), a 
gossamer steel bodice, with peplums, for “Bottom,” a 
steel fichu for “ Snug,” and steel under linen generally 
for the rest of the. “staff” of the ——!' You little 
darlings!. When. did’ -the haughty. acieriferous dog 
bite you, and haye you heen steel-mad ever since ? 
Mr, Webb, of the-Belton Iron and Steel Company, 
please execute this order at once. 
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APPARATUS FOR’ ASCERTAINING THE RESISTANCE OF RAILWAY 


MM. L. VUILLEMIN, A. GUEBHARD, AND C. DIEUDONNE, ENGINEERS. 
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Ow pages 340, 375, 386, and 413 of our fourth volume we 
gave an account of the extensive series of experiments carried 
out by MM. Vuillemin, A. Guébhard; and C. Dieudonné, on 
the Eastern Railway of France, for the pu of ascertain- 
ing the tractive resistances of railway rolling stock under 
various conditions, and which experiments were described in 
a mémoire which obtained the prize offered by the late M. 
Perdonnet for the most complete investigations on the sub- 
ject. As we stated in our former notices, the resistances 
were ascertained by two. methods, the one plan being that of 
launching a vehicle along the line at a known velocity, and 
measuring the distance run by it before coming to rest; and 
the — consisting in the use of the dynametrical apparatus 
of which we give engravings on the present and opposite 
pages. In these illustrations Figs. 1, 2, and 3 show the 
general arrangement of the apparatus; whilst Figs. 4, 6, 
and 6 are details; and Fig. 7 is a di showing the re- 
sistances of the dynamometer spring with different numbers 
“—- coupled, as we shall explain presently. 

‘he apparatus was fitted to a covered van, provided with 
seats, a desk, and other conveniences for the registration of 
the results, this van being placed immediately behind the 
tender, between the latter and the vehicle, or vehicles, the 
resistances of which were to be ascertained. The one half of 
the drawbar of the van was coupled to the box of the movable 
half, a, of the dynamometer spring, whilst the other portion 
of the drawbar was connected to the central box of the half 
of the spring, 5, this portion being ented from having 
any longitudinal motion by being firmly connected to the 
frame of the van. The box, a, of the movable part of the 
spring was provided with a vertical pencil, ¢, this pencil 
moving to and fro longitudinally as the spring was deflected 
more or less. Ben the pencil was placed a band of paper, 





this band being enrolled on the drum, d, which was driven by 
clockwork contained in the box, 7. The distances run were 


marked on the paper by hand by means of the pencil, g. The 
were meas' by means of a counter enclosed in the box, /, 
this counter being driven by an eccentric on one of the axles, 
as shown in Fig. 1. The hand of the counter made one turn 
per kilometre, and the face was divided into divisions repre- 
senting distances of 10 metres. The pencil, A, served to mark 
the time: it was n to mark the time by hand at in- 
tervals, as the rate at which the band of paper was unrolled 
was not absolutely uniform. rum carried sufficient 
paper to last an hour, and the drum could be replaced by an- 
other with a fresh supply in five minutes. 

A weathercock placed on the roof of the van wag arranged 
so as to communicate its motion to a pointer below, and 
thus indicate to the experimenter the direction of the wind 
with regard to the centre line of the w A compass 
also enabled the absolute direction of the wind to be noted, 
and a thermometer was provided for showing the tempera- 
ture. 

The dynamometer spring used was of somewhat peculiar 
construction, as will be seen by the detailed views, Figs. 4, 5, 
and 6, It consisted of fourteen plates, each 3 ft. 5 in. long 
between the centres of the eyes, by 2 in. wide, and rather 
less than 1 in. thick at the centre. The plates were each 
straight on the one side and curved on the other. Seven of 

h the movable, and seven through 
they were so connected at their 
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elasticity unaltered 
capable of working under a load 
its spring-boxes complete 262 Ib. 
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PORT OF LONDON.~-No. V. 
THE SURREY COMMERCIAL Docks—( Continued.) 


Passine from the historical notice (given in a 
recent number) to the engineering detail of these 
docks, the first part that demands attention, both 
from the early date of its construction and from its 
size, is the old dock known still under the name of 
the Greenland Dock; this, with its river entrance, 
being of interest, not from any particular merit in 
design or execution, but as exhibiting, by contrast, 
the progress that has been made in both those points 
during the last half century. 

This dock covers an area of 93 acres, being about 
1000 ft. Jong by 450 ft. wide; and it has a depth of 
18 ft. Gin. @f water, except for a short distance from 
the sidewalls. It communicates with the river by 
means of«a lock advantageously ‘situated with re- 
gard toldéking, pointing as it does slightly up stream ; 
this lock ds 208 ft. 9 in. between the gates, is 42 ft. 
wide, and :has a depth of 18 ft. 6im. over the eill at 
high-water spring tides. The chamber with the invert 
(see section on two engraving) is elliptical in 
shape, and built of brick; the invert is formed of 
three rings bedded in courses of brickwork laid on a 
gravel foundation ; the side walls are 5 ft. thick through- 
out their height, and are coped with stones 3 ft. wide and 
12 in. thick, and are strengthened with counterforts, 
2 ft. 6in. square, placed every 20ft.; the platforms 
and cills for the gates, like all the earlier examples of 
locks, are formed of wood; the former is made up o' 
’ planking laid upon transverse bearers, 24 in. x 12 in., 
supported by 12 in. piles; the cill against which the 
gate closes is made of a wood baulk fastened to. the 
transverse beams, and strutted by 12 in. x6 in. timbers 
to a baulk abutting against the of the invert: 

The gates, which. have .been. in use for upwards,of 
fifty years, are constructed of wood; the mitre: heels, 
posts, and ribs are 18 in. ‘square, the latter are covered 
on the inner side with 3 in. planks laid ‘close, and on the 
river side with 24in. deals, having spaces of Sin. between 
them ; each leaf is fitted with a roller, segment plate, 


chains for opening and glosing, and. four .openings in. 


couples for sluicing, filling, and emptying the lock 
chamber ; the north leaf ‘of the:lower or river'gate is 
fitted with a Lawrente’s patent apparatus for raising 
the sluices. When fitted, the old sluice was not; re- 
moved, but a separate chamber, having a piston work. 
ing in it, fitted with two small sluices, was attached to 
the gate below the level of the old aperture. A rod is cons 
nected to this piston, and carried to:the top of the gates, 
where, by means of levers and sling rods, it is con- 
nected to the old sluice rods: By turning the 
of the machinery fixed to! the platform of the gate, the 
small sluice at the bottom of the chamber is opened,. 
drawing off all the water from the under side of the 
piston ; then the water on the top, exerting a down- 
ward pressureon the piston with a force due to the 
head of water, causes it to descend, and consequently 
to lift, by means of'the levers, the four sluices at one 
time. By a similar arrangement the sluices are lowered 
under a head of water, a second sluice at the up 
part of the chamber being here called into play; Shia, 
when raised, allows the water on the top to off to 
the low level, and the pressure on ‘the under. side of 
the piston forces up the piston and rod and lowers the 
sluices. 

The lock is crossed, by a swing footbridge i:ft: 
wide ; each leaf is consttneted of ut windioe Welles 
(6in. x44 in.), covered ‘with Sin. planking, and is 
swung by means of the usual pa 3 and pinion ar- 
rangement. | 

The wall surrounding the dock is’ formed of piles 
driven about 10 ft. apart and tied back by wrought- 
iron ties, these are covered with planking, and the 
whole backed with ‘concrete ; the wall is only about 
10ft. deep, from that point the ground slopes down 
rapidly to the floor of the dock ; owing to this vessels 
cannot lay close alongside, jetties have therefore to be 
run owt tothe ship’s side to facilitate ‘the discharge 
and delivery of goods. 

On the northern quay are situated the principal 
warehouses ; the one marked A in the general plan, 
given on pose 256, was built, in 181, at @ cost 
of 45,199/,, it is 220ft. long x 110 ft. wide, and 
is five stories high, and is calculated 'to store 28,000 
quarters of wheat; the B warehouse (built entirely of 
wood) is 2901t.x90ft., and four storiés high ; the 
floors are supported on 12in, pillars’ carryimg the 
longitudinal beams which, support the flooring joists ; 
17,000 quarters of. wheat bat stored in it. 
house © (250 -ft:x-150 ft, wide) is similar in con- 
stfiction to B; the other structurés shown on the 
plan are timber sheds, these are open at the ends and 
partly so at the sides. 


fj already deseribed as the Greenland Dock. 


muunbered ; the sides are sloped 
handle. jehannel 60 ft. wide and 19 ft. deep,cut 


‘construction consisted of two rows of 12 in. 


are-: 


On the South Quay are some more sheds and two 
small blocks of warehouses ; the principal one, close to 
the entrance to the South Dock, is built of brick, and 
is 210 ft. longx 150 ft. wide, and has a passage for 
carts running eeough the entire length, with a small 
open courtyard in the centre. 

Under permission from the Dock Company, an 
invention of Monsieur Hausmann, of Paris, for storing 
and preserving corn is being tried under a shed on the 
south-west quay The means employed to effect these 
objects consist in placing the grain in large cylinders 
(six of which have been erected), and hermetically clos- 
ing them, i. as to  seneleg them air-tight, _ = ." 

us air a stop-cock at the bottom o 
od ina by, pan of an aix,pump. 

On the north side a channel 250 ft. long by 42 tt. 
wide communi with a dock known under the 
name of the Norway Dock. This dock is 600 ft. long 
in its greatesijlength, and 450ft. in its greatest 


breadth. 4 4) 
The communicating cut is crossed by a swing foot- 
bridge 3 ft. wide, raised sufficiently high to enable 
to pass under without its being opened ; each 
is formed of two ribs of wrought iron, the ribs are 
44 in. x4 im. tied together by transverse bracing 
swinging apparatus consists simply of a round vertical; 
timber 12 in. in diameter, fitting into a cast-iron collar’ 
bolted between the ribs, turning jnto a cast-iron socket. 

fastened eee? into the r 
The. quay wall of the Norway Dock is similar tothat 


northward lies the Jaady Doek,,covering an area of 
10 acres; itis 1000ft.. long atits greatest length 
and 450 ft. at its greatest. breadth; the water in this 
is not so deep as. inm..the two before described, being 
only 16 ft. Gin... The passage between the Norway, 
Doek and the last mentioned is crossed by a cast-iron 
swing bridge 20 ft. wide, carrying the public road over 
the, dock property; it consists. of two leaves, each 
leaf being formed of six cast-iron arched ribs 1} in. 
thiek, and being s on rollers by,means of a pinion 
rs cep dag a rack bolted on the cast-iron frame 
which forms the bearing surface forthe rollers. 
Sg age of the Lady Docks are the three timber 
: Acorn, at present covering 15. ; the 
Stoner, 24 acres; and the Globe 
Aw additional 7} acres are now hei 
first-named, which will. make a total,of 5 
the floating timber. 6 ae ot 
».Phese ponds are marked out by, piles, aid 
in 
The ip 


pitched with stone. vi 
ténding from the river entrance “in 
corner to the lock communicating 
dock of the Surrey dock portiou, jeompany’s 
property; this is marked off and*the Way kept clear 
of timber by a row of dolphins on Fi br s 

“The south dock, constructed from the, 

Messrs. Walker, Burges, and Obopét, has been 
already noticed as having been formed omthe site of 
the old East Country. dock, for th baseiof giving 
accommodation to ‘Bon lnrpied class. of "vessels ; it is 
810 ft. long 313 -ft.,..and covers‘an afea of 5 acres 
8 réods 11 perches ; it lias an entrance front the river 


% 
ithe Russia 


esign of 


panting up the stream, similar in direction to the) 


reenland dock entrance, and has; also a communica 
tion with.that dock 
Leentre of the north 
* "The river entrance. (see two-page engraving) js 
846 ft. Gin. long, 220 ft. between the gates x48ft. 
wide, and has a depth of 27 ft. over the cil at ordinary’ 
high water spring tides. The cofferdam used tes 

es 
driven 5 ft. apart, and each row fastened togetlier by 
three rows of 12 in.X12 in. walings, one row im- 
mediately above high water, the others at a depth of 8ftv 
and 16 ft, respectively ; guide piles were placed inside’ 
and outside every 6{t, tied together by 2 in. tie bolts, 
passing through the main piles and waling ; opposite 
every second guide pile in the inner side two rows of 
piles were placed at the respective distances of 12 ft. 
and 22 ft., to these the main piles were strutted by 
half baulks of timber ; the inner piles were about 45 ft. 
long, the outer 40 ft., driven 13 ft. into the ground, 
and the tops cut off 5 ft. above high water line; the 
ground was d out between the piles to a depth 
of 28 ft. below high water, and the space as usual filed 
with ¢lay puddle well rammed. Great difficulty was 
experienced in’ driving the piles notwithstanding the 
cast-iron shoes with which the 2 smi were protected ; 
this arose.from the masses of gravel in the strata 
through which" they i 
cemented fer, forming a natural concrete similar 
to the well- ‘Blackwall rock. 


rene of @ lock situated in the 


; the | thig 


, | below coping: * \. 


The wall is coped with’ te 
- | thick, the sea eae We 


passed being in several places en 


The pumps employed to keep the excavation free 
from water were two plunger. and fwo lift pumps, 
worked by one 30 horse power and one 20 horse power 


ne. 
Phe invert of the lock chamber is struck to a radius 
of 75 ft., and has a span of 42 ft., with a versed sine 
of 3 ft.; except for a short length immediately adjoin- 
ing the gate platform and eills it is formed of 
2 f. 3 in. of brick, laid in ordi bond in lieu of 
rings, and bedded on five coursés of brick laid on two 
layers of York flags, each 4} im. thick, under which is 
a foundation of concrete 2 ft, thick; the upper surfa 
of the invert is protected from injury by tin 
21 ft. long, 15 in, square at the centre, fasten 
invert by three bolts built into thie masonry.” 
cills are laid 1 ft. 3in. above the 
or 27 ft. below high water, level; ° 
the pointing cills are ite, 
and 3 ft. 6 in. thick, an Lare 
land Roach stones ‘in 
upper surfaces of these latter 
cills, or on the same level as thei 
of courses of stone 2 ft. Tin. wi 

simildrly fo the davert 


to 4 ft.; the river énd is, 
ed with & plpot 


de. walls of the lock chambers’ are’ built 
fork and concrete (as sliowh in. the plan’ ain 
nth two page engraving); the face has a Balter 
of 3,ft..and is curved below the water-liné to'a radius 
of 107 f,.9 in.; ‘the thickness at the top is 10'ft:, ‘nd 
at the level.af ringing 18 ft., arid’ is ‘backed ‘with 
concrete 6 ft. pak oe 


The brick facing 


4 {t.4 in. at spri 
the are fi pe 
1 ft. 3 in: thick, 

the former are , 


t 


th wall is, thick'nt top, and 
‘ge . d . 0 in. 
sant ar ee 


a and'‘streteher ; 
1x2 ft. BH, "the latter 


< Jart the’ intermediate spaces thus 
formed are Shes fae at 4, ' 


The gate recesses ate set back4 ft., and are orily faced 
with stone for a depth of 2 ft. below water-lne, or 6 ft. 


4 ft. wide x 1 ft. 3 in. 
by 4 ii: slate dowels 
12 in. long, let 6 in. into the course below.“ 

The filling and emptying culverts aré formed in the 
side walls ; the former is 6 ft. broad by 4'ft. deep at 
the mouth, diminishing gradually to 3°f#/5€1 ft. 8 in., 
- its floor i§ hay Si EAB fe a level. 

t has six openings fromm it into the lock ¢hamber, each 
of which is of the le Whedon as thé smallest part 
of the culvert ; ‘the floor ‘and‘roof consist'of landin 
6 in. thick, built’ 9in. info thé brickwork sides. The 


emptying culvert, ¢omineniding’ in) the gate tecesses, is 
7f x40 at the mouth, diminishi ot ft..x 4 ft., 
and. tlien Opening into the river’ by two ‘outlets, ‘each 
3ft 6 in. X3ft.9in. Each of these chlverts is ‘fitted 
with a sluice of the same principle as the oneé’fitted to 
theold Greenlaiid' ¢ A 14 this instance it ednsists of 
ish , Howat Chaitiber » workitig ' 
4 ; the chamber ‘lias ‘two? 
t'Sinptying the ‘allowing the watér #0 run 
jim Abte the lower side,‘the other for filling it. 
ives are so arranged that when one Ne 
sloses ; the sluice rod, worked by the ttiadhiztery 
ses one of ‘the valves, and perforiti¥ at®the 
same time the operation of shutting the other.) When 
‘this is done, the water standing in ‘the shaft funy off 


n- 
es, 


through the opén valve, while the water of'thé other 


fide of the chambers in foreing it tip'*with a 
due to the head ‘of water on the’ upperside. 
Should the water be on the’same level oii both ides, 
ihe — _ ond be nf Tote 
the culverts; but should the'sluice be requited 
was while me water i ring th cea 
the valve in the upper sidé is opened ‘the! lower 
one closed, and the wate oi in ‘from ‘ e 
to iativerse and "podibilit WOM: teal ox be 
‘orms an 1 iy: i e 
back of the side walls served during’ thé: a8 of 
the works as a retaining wall ‘to'tlie slope 
ions. The mortar used f 
i 1 in thie proportion 


mixed 
rk of one of lime 


ind the wall 


) me with 
of Bie to three, that for the s 
to one of puzzulano and two of. 
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The gates ate constructed of wood, and are placed 
220 ft. apart. They ‘have’ a. rise of Yin. given to 
them. Each leaf is formed of nine ribs, each 18 in. 
uare, these ribs being from 1] ft. 6in. to 3 ft. apart. 
The heel post is 1ft. 9 in. in diameter, fitted into the 
hollow quoins, and the mitre post 1ft. 9in. square. 
The ribs are fitted into the posts with tenons, and 
fastened to them by wrought-iron T straps, each 4 in. 
wide and 1 in. thick bolted through and through with 
seven l}in. bolts. A camber of 9 in. is given to the 
ribs, except the two lower: these are straight dn the 
lower side to fit the pointing cill. The whole is 
covered on the upper side with 3 in. Memel -planking. 
The inner half thickness of this planking is close 
jointed, and the outer half has spacesvof 4 in. between) 
the planks for caulking. The planks are seeured to 
the ribs with 6 in. wrought-iron spikes: ‘The lower'side 
is planked with 2} in. deals 12 im; wide, with spaces 

_ Sin. wide between, fastened to” the ribs by. 5im.. 


spikes. The gates are hung in thé manner ;'} 
A wrought-iron strap 8 in. x 2 in.passes round. the, 
head of the heel post, which is hooped With a wrought- 


The ends) of the 


iron ring of similar dimensions? * 
strap are carried back througi=groeves 


I back of aeaeeiier 
édlumn; against the back o bap ox Seeds by 
theans of wrought-irou wedges.’ Thee As Cast 


with a square base; this is Jet-inté*a@stone, and 


secured by four 14 in. screw bolts pi ‘through the | to- bear any load: that was 

stone, The upper part of this is cast: square. |eome: npon-the » Phe web used is quite -dispro+ 
One side of the square abut#Wg ‘thie “hack of fatten vial on sectional areas in thetop and: bettom 
coping through which the anchor !straps’ pass. *“Thie: ‘which are. composedof ‘two angles. 3 inzx dine 
eolumn is tied back by three be = RD Rew a ‘* }iow? The transverse: are builtof }in. plates: 
dikmeter, fastened to stones,-atid ly ‘tightetied.up} with’ angle irons:top ai tom, and.areiconnected to . 
with nuts and washers. hexten ‘4 pthe* main ribs “by: “and T ironss:A plate 8:in.. 


mt 

The footpath over the gate is'8 ft:wide, and is,madé 
of fir 2 in. thick, laid with ‘1 in. joints}*earried onthe’ 
py the gates by cast-iron standards: mite f 

he roller is 12 in. in diametef, and’ has°a wrought 
iron gudgeon cast ort it, which turns da carriage-of 
cast. iron on beari metal, i 

The ‘cill agaist whieh the gaté closes is) faced 
with 4 cast-iron angle" secured 'to the masonry by 
1} in.wrought-iron’ dovetailed serew belts. 

The gates ate openéd ahd'closed by-means of chains 
Fin! diameter (thickenéd‘ to lin.’ near’ the gates), 
attaelied to double parchasé crabs.’ The crabs have 
bartéls "T ft. diameter ed to’redeive the chain. 
To each barrel is fixed a* toothed wheel 4 ft. in dia- 
iiéter; working in a pitiion 7 in. im diameter, turned 
by a hatidle outside the iron covering. © 
Capstans are plated dt “each end of the entrance ; 
they are’'S ft. 6 in. high, and have a east iron upper 
table 2°ft. 6 in. in‘ diameter; bolted to the standard 

‘L in: bolts } ‘the spacés*between the flanges of the 

indard are filled ‘in with eln’ checks ; the capstan turns 
oh @ pivot of wrought iron’ 4 in. in ‘diameter let into 
thé’ masonry, kept in position by a‘ bed plate of cast 
itn 13 in. thick, whichis bolted down'to the stone 
bearing block by 1} bolts’ 2 ft. long..\The lock is 
éfbssed by a swing foot ‘bridge’5 ft. wide, 60 ft. span 
Wheii Shut, ‘and with'aversed sine of 3ft. 6 in.; each 
leaf of the bridge consists of three ribs tied together in 
four'places by cross girders. The web'of the main rib 
Goiisists of two § in. wrought-iron ‘plates rivetted to- 
genet, with two aiigle irdns 3 in. x 3/in. x} ino; the 

rac? ayer to eachleafare 2 in/thick ; one of these 
formed’ with a double’ projecting’ in. tongue, the 
opposité plate-with a correspondmg groove’; and 

es are’ left for the insertion of ‘Wedges to:fix. the 
re When'dlosed: “The ribs turn’ on cast-iron rollers 
Sliced in carriages with return flanges, fitted up with 
plutimer® blocks secured 'to the with 1} serew 
bUlts, the''rdllers are ‘Solid, 6 in. in diameter) turned ; 
















The quay wall (see'two page e is Similar. 
H'Gonstruction to the ‘side i. rs ving 
bw rk with ¢oncrete filling ‘and*backing ; 
from the *¢oping to ‘tite underside of 
footings of the brickwork 


. 
ta 
as 


hon a-bed of concrete 2 ft. thick, the invert in. the lock 


Cast-iron mooring rings, 1 ft. 3 in. in diameter, and 
in. thick, are placedat conveniént distances along the 
wall. They are let into recesses 10in. deep, and are 
secured by a horizontal wrought-ifon tie 2in. in dia- 
meter fastened to a stone 3 ft. square and 12 in. thick 
abutting against the concrete backing. In order to pre- 
vent this from rising through any upward pull, it is 
fastened down by another tie passing vertically down 
the back of the brick facing of the wall, and bolted to 
the under side of the horizontal brick band. 

The lock forming a communication with the Green-, 
land Dock is 253.ft. long, 190 ft. between the gates, 
48 ft. wide, and’ has a depth of 25 ft. over the south 
cill, ‘and 22 ft. over the north. The) details of the 


of ee esctibed above he. bridge 
is “erossed: (the only exception) is con) 
don the-balance. i down 


fwide x 1 in. thick is’ a ‘? the — Pen 
‘springing texpresent afair surface to a‘bearing plate, 
which is sseeured’to the ‘masonry by lewis bolts 8 in, 
long and 1.in: diameter. : Meeting plates similar to those: 
of the swivel: bridge over the river entrance are bolted: 
to the face of each of'the:leafs, fitting-together with:a ; 
tongue and groove. | 

rom near the axis of; thé shaft; which is “aced 
5 ft. 3in. back from the. face of'the’abutment, *L ibs 
bend down underneath the roadway, and at a distance 
of 9ft. Yin. frome that point -termimatecin casi ‘von: 
kentledge boxes bolted together by 1 in. bolts, and 
weighted with 6 tons;ofjiron ballast. 

The bridge is ‘raisedby a handle attached toi:a 
pinion working into a wheel, 4 ft. diameter; on: the 
samé shaft as this is fixed a second: pinion, working 
into the toothed keyed to.a wrought. iron 
turning shaft fastened; to the ribs; this:shaft is 12 in. 
square; with three bearings, 10 in. in‘ diameter, work- 
ing in- plummet. blocks; fixed ini.a ‘cast-iron carriage, 

ted to the masonry of the abutments, « 

The roadway, 11:ft.6 in. wide, is made of 12-in. x 3 in. 
transomes laid | ft,‘apart, fastened to the angle iron of 
the ribs ; these aré covered with 34in. fir planks laid 
longitudinally, and seeured to the transomes with 4 iu. 
spikes ; the horsewny, 7 ft»'6.in.\wide, is covered with 
oak: 2 in. thick ;=thefootways are of oak:2$ in. thick, 
close jointed, and bevelledinext the roadway to receive 
the iron guard. \The »bridge pits, forthe arm of the 
lever and the kentledge boxes, are builb of brickwork, 
and curved to a radius of 14 ft. 6 ingj-and the interior 
lined with tiles'set-in cement. + 

“Thee Lavender Dock, ::situated “in ‘the. north-east 
corner of the Timber Pond of the same-name, is-a long 
narrow entrance from the river: this was constructed 
to aceommodate the light burthened craft and barges 
frequenting the docks.and)Surrey Canal ; it is 430 ft. 
longy fitted with two :pairs.of , 160-ft. apart, is 
34 ft. wide, and has a depth of 18ft. 6in: over the 
cill at ordinary high waters - ily joule 
The foundations (see seetion on two page engraving 
‘for the inverts and side walls are laid im the:grav 
‘stratum patito clay, at a depth of 23in. 9in. 
\below Trinity high-water line. . The.strata above the: 
gravel was found to consist of silt, peat, and clay, 
The brickwork in the*invert and sidewalls is lai 


chaniber is 18 in. thiek, and has two.courses of brick 





Tipe sr oe : es ee 
»|. Phe filling. and emptying culverts, having an inlet in 
the. gate recesses onthe upper side of the gates, and 


q 


ing cil, /E 
depth, 99,fb.. 


covered on the inner side with 3 in. fir p 


and are filted, 


laid | are placed at:each.end of the entrance. 


pipes, theother 
former Ps d 


Roach 2 ft. thick. Under each end of the gate plat- 
form, a cross wall, 3 ft., is carried down to a depth 
of 8 ft. below the cill level. 

The side walls are built of brick, backed with con- 
erete. The face is curved toa radius of 171 ft. 6in., 
the centre from which the curve is struck being on 
the level of high water gives a batter of 12in. to the 
wall. The back is vertical. Immediately below the 
coping, the wall is 5 ft. 3in. thick, and at the spring- 
ing level of the invert 6 ft. 3in. From this point it is 
stepped down to the foundation by quarter brick foot- 
ings; counterforts 3 ft. 9in. are placed every 15 ft. to 
give support to the wall, and the spaces between 
them are filled in-with concrete. Recesses 3ft. Lin. 
deep:at ‘the centre; are left for the gates to fit into 
whenopex.,.The hollow quoins are made of granite 
blocks , 5 ft. 6in. and 4 ft. 9in. long, by 
in. thick. 


opening into the chamber of the lock immediately on 
tke, lnoer side, are rectangular shaped 4 ft. x3 ft., 
diminishing to;2.ft. 6 in. at the outlets, of which there 
are two to,each culvert. 

oi The gatesare exeeuted in wood, and have a rise,.of 
7 ft. 3in, The. upper ribs of/each leaf have a: sof 
9 in., andthe lower of .7in., in order, to. fit: the pomt- 
ing cil, /The.length of the. leaf is 18 ft. Sin. me 
Qin. ‘Lhevheel posts are 16invin din- 
meter, and themitre post, 16in. square. The lowest 
wib is: made. of elm 1$iméx 16 in, The. upper :ribs,,of 
which there are seven, vary in. size..aceording to their 
depth, the: lower pair ibeing 16 in. square, the, re- 
mainder 15 ini; the! space between.them increasing 
from J ft.: Bin. to1.2 ft. Sim. in rtion, tg. their 
heicht. The:ribs.are.morticed into the mitre and 
heel posts, and: secured by T straps 34.in, x $in. and 
24 in.x $ ins cree Bolted through jand.through 
by six. liny;bolts..Tension. bars 5 in. x #in., are 
fastened to the heel posts and upper rib, and extend 
down to the lower. rib and. mitre post. The Poa ak 
close and ‘caulked; and on. the outer side with ,elm 
fenders 9.in.-ayide, 24-in. thick; laid with 3 in, space 
between them, The gate anchor is made of ‘east iron 
‘din. X2in., and the heel post attached to it by,a 
44 in. x 1} in. wrought-iron collar, keyed to the casting 
by 5 in. x 1}in. wrought-iron: wedges. mes 

» Each leaf issprovided with asluice 3 ft, by 1 ft. 2ip., 
with a valve of cast-iron sliding in a cast-iron fraine, the 
rubbing surfaces. of the walve are cgvered with brass 
Qin. wide } im, thick, and ‘it is. raised and lowered by 
means of a screw 2 in. diameter,.working in a brass nut 
fastened: to. the. end ofa 2 in. rod,. The gate rollers 
are made of wrought iron, and are 10 in. in. diameter, 
and have a gudgeon workiig in brass bearings im, a 
cast-iron standard; in the lower gates these are ad- 
justed and wage ‘mle their beari by means, of 
wedges acting directly in the standard, but in fhe 
upper gate, beiag always. under water, a wrought-iron 
shaft is carried pte the top of the gate, and the 
wedges act upon this. . i 

- The gates.are closed and opened by means of crabs, 
to which are: attached } in, chains -passing 


over 
irowrollers 9in. in diameter; placed, in a cast-iron box 
fixed in ‘the mouth of: the ‘ehain-holes. by - 
iron wedges ; the-rollers have. wrought-iron ‘spindles 
2in. in. diameter, ing in brass beg in; a 
plummer: block easton the frame; the \erab\ Barrel 
round ‘whieh,the chain rolls is 12 in. in ‘digm ar ; 
the wheel and pinion. are 4{t. aud. 6in, respectively, 
wth a-break ; the whole is covered with 
frame, the sides of which are fornied:of cast item Tin. 
thick, and the ends and top of sin. wrought-iron plates. 
« The bridge carrying Rotherhithe-street over the 
entrance is similar in principle to the one before de- 
scribed as carrying the roadway over ommMuniga- 
tion between thesouth and Greenland Doeks; the bridge 
pit is shown in ithe two-page are ies . Capstans 
iedund lock for th Facies 
are -carriedunder the lock, one for the gas: Water ° 
of the sewer; the ouh we for the 


. 
: 











pabOve, the footings; ‘the brick | between the under side. and the conerete:;. the: upper. iametet, for the latter 2ft. 6 in., 

top atid 5G. 6 in. at bottom Sethe back | surface is strack: to a radius of 103 ft, @nd.is guarded} the pipes:/in 5 of 9it.,; are laid ‘in ‘the invert, 

Wai} these Ain rey by | with: timber fenders, 14 in. square, 29oft. long;; -and the part: projecting above the invert level, is 

Sith Giasthick, plicdd 16:{t/9 in. |every 15 ft., and fastened tothe brickwork by megus:| covered with briekwork guarded with wooden fendars 

HG) MH also by horizintal vbands| of bolts built into and extending th the invegt,:..| builtin with: it.;The sewer syplion is: fitted with 

: tg gee gen in|2he gate platforms are 19.{t.\9in-abelow Trimity | ventilating?shafts, manholes, &., on either side of the 

Ot. 1} in. x8 ft. deep, Pdatum, or 1 ft, 3.in. below the upper surface of the lock, and on the west side with an wranpeiont by 

nite 4°ft. wide x 1 ft,3.in.) pointing eill, and consist of a mass of brick, 3 ft. 3in| which it may be flushed from the lock, and the flushing 

epth of 7 ft. Sin, below theriwater/ thick, laid in the 2 {t. of concrete; under the poiut-} watercarried offinto the river. = : 

it is faced | with Ramey: gr stone in’ eourses/jing‘cills the brickwork is increased to 4 ft.-6 in. thick;})s In»front of thepentrance’ the river is dredged ont 

8 ft: thick; laid alterna *; header and stretchéry| the "pointing ill ig curved ‘to a radius of 35 ft., and ig | tora of 22ft. below high water line for a dis- 

the former measuring 2 ft. 3 in. x 1'ft. 10}-in., -the | formed of granite stones, each 3ft. Gin. x 2ft.x 2ft. Sin, | tance of 80 ft., and the sides piled by a ‘row of sheet 
latter 8 {t. 9-in. x L-ft, 6 in. The stone,to carry the segment plates are of Portland | piling to serve as a retaining wall. ep 
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IMPORTANT NOTICE, 
.With the commencement of the Seventh Volume of 
ENGINEERING, ix January neat, the price will 
increased to 6d. per copy, and to 74d. for stamped 
ies. Annual subscriptions for Great Britain will be 
1. 12s. 6d. if paid in advance. 

For upwards of two years the average number 9, 
pages issued by us weekly has been at least oy: 
greater than promised in the prospectus of EN- 
GINEERING, issued in 1865, while the extent of 

avings then announced has been increased from 
three to four fold. During this period this journal has 
successfully passed through one of the most remarkable 
competitions ever known in the history of technical publi- 
cations, and few of its readers will now deny that it is at 
last entitled to some small return upon the capital and 
industry expended upon it. The publisher considers it 
needless to make any promises for the future, further 
: than that the position of ENGINEERING, as the 
leading and representative journal of the profession, 
will ever be maintained, a position in some degree in- 
dicated by the fact that it now enjoys by far the largest 
circulation of any engineering newspaper published in 
the kingdom. 

Subscriptions at the present rate of ll. 1s. 8d. per 
annum can now be received only to the end of December 
next. In all cases 2s. 6d. extra will be charged, where 
credit is given, for each year during which a subscription 
remains unpaid. 








PUBLISHER’S ANNOUNCEMENT. 








The circulation of WNGINEERING ezeeeds that, 
collectively, of all the other weekly engineering and me- 
chanical journals, of the same or a higher price, now pub- 
lished in London, and it is constantly and rapidly 
increasing. 

Advertisements cannot be received for insertion in the cur- 
rent week later than 6 P.M. on Thursday. The charge for 
advertisements is three shillings for the first four lines or 
under, and eightpence for each additional line. 

The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 11. 1s. 8d. If credit be given, the 
charge is 2s. Od. extra, subscriptions being payable in 
advance. 

C. and money orders to be made payable only to Mr. 
Charles Gilbert. 

Office for Publication and Advertisements, No. 37, 
Bedford-street, Strand, W.C. 


ENGINEERING is registered for transmission abroad. 


Le bureau @ENGINEERING pour la France est 16, 
Quai Malagquais, Paris, chez E. Lacroix, ‘Directeur des 
Annales du Génie Civil. 

Subscriptions for the ANNALES DU GENIE CIVIL are received 
by Mr. Charles Gilbert, the publisher of ENGINEERING, 
of whom also the NouvEav PoRTEFEUILLE DE 1’ INGENIEUR 
DES CHEMINS DE FER may be obtained, price 91. 

D. Van Nostrand, 192, Broadway, New York, is the souz 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and. Advertisements from America 
for this:paper. Subscription price, ten dollars yearly in 
ENGINEERING may be obtained in Russia, by sub- 
scribing for it at any of the Post-offices in the Empire. 
The price is 10 silver roubles per annum in St. Petersburg, 
and 12 silver roubles in other parts of Russia. 
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RAILWAY ACCIDENTS. 


Wirnovr calling in question the proceedings at 
Abergele, in connexion with the Llanddulas station 
master and. the .brakemen whose names have. been 
connected with the Abergele disaster, it. is proper to 
seek out still higher repositories of responsibility if they 
can be found. That the accident could have happened 
at all, even with shunting going on, on the main line, at 
an unlawful hour, was ‘due, we should say, to a want of 
foresight, or rather to an oversight, on the part of the 
resident engineer and the traffic manager of the line. 
How far this oversight was culpable we shall not 
undertake to say, but it was such an oversight as no 
first-class manager or engineer should have been 
chargeable with. There were all the elements of 
danger, visible enough to any one having a practical 
knowledge of railway working, and especially so to 


‘ny one whose particular duty it was to look for and 
provide against every source of danger. The Llan- 
ddulas station is at the top of an incline d ing, 
eastwards, towards Abergele, with varying rates of 
inclination, most of them very much s' than the 
angle of friction, or the ‘inclination at which wagons 

down by their own gravity. Not that the 
gradients, for this distance of three miles and a half, 
are in any way exceptionally steep—not so steep, at 
any point, we believe, as 1 in 90, as at first reported ; 
but whether 1 in 90, or 1150, a wagon would not 
stand upon them without a brake ipa put on. 
The line, as our readers know, was ai out by the 
late Mr. Robert Stephenson, and compares well with 
any first-class railway in the kingdom ; and in speak- 
ing of the present, or resident engineer, who may 
fairly be.supposed to watch and provide for the 
growing engineering requirements of the traffic, as 
well as to maintain the original works. in their 
integrity, we do not, of course, reflect in the least upon 
the memory of the great master himself. There is a 
certain danger in the working of all railway inclines, 
especially where a station, as at Llanddulas, stands on 
the very brink, a station at which long goods trains 
are daily shunted, broken. up, and reassembled, with a 
margin of but ten minutes fot the passing of the fastest 
express trains. Had the traffic of the Chester and 
Holyhead line been the same, fifteen or twenty years 
ago, as now, Mr. Stephenson, it may be safely as- 
sumed would, as he certainly cou/d, have provided 
against the possibility of occurrence, from the same 
causes, of such a disaster as that which took place 
on the 20th of August. Had the couplings of the 
goods train parted while ascending the incline, the 
same consequences might have followed, but they 
could only have followed in consequence of the 
goods train being where it had no business to be 
at the time—on the line, two, or three, or four 
miles ahead of an express—and the result would have 
been due, first to this recklessness, and next to want 
of due supervision in the wagon department, whence 
the i og are sent out. In no case would the 
result have reflected upon the engineer, past or 
present, of the line. 

In the present case, however, with a station on the 
brink of a comparatively steep incline, the siding ac- 
commodation appears to have been so far inadequate 
to the requirements of the traffic that a goods train— 
a long one, certainly, for it was made up of forty-seven 
wagons—could not be shunted without breaking it in 
two. There were two sidings, one much longer than 
the other, but both were at any time liable to be part] 
occupied by wagons standing at the station, whi 
was in the neighbourhood of lime kilns, supplying 
considerable freight. It has been proved that~ the 
longer siding was partly so occupied on the day of the 
accident. The whole train might have been backed, 
as far as it would go, into.one of the sidings, already 
partly occupied, and. the remainder, or front of the 
train, then first drawn forward and afterwards backed 
into the other siding. Although this would occupy 
the main line for an increased length of time, the line 
would meanwhile be protected by r signals, and 
it has been fully proved in the late inquiry that the 
line was “blocked,” or protected by the station and 
distant signals. So far, as long as the engine was 
connected with whatever wagons were at any moment 
on the main line, there was no real danger, and had 
the driver of the goods engine, or the brakemen in 
charge of his train, made it their first business to get 
their train on to the sidings, no accident would have 
followed. But the ,very delay required. for all this 
may, and probably would, compel a brakeman to 
break through the ten minute rule, inasmuch as. in 
endeavouring to keep within that limit of safety he 


has a right to suppose that the siding—a‘single siding 
—is ready to receive his whole train. He cannot 
know, until he reaches a station, that he must divide 


his train to clear the main line. The rule once broken, 
through want of proper siding accommodation, he 
trusts to the station and distant signals to stop any 
following trains. The ten minute rule was undeniably 
broken in the case in question, and the want of siding 
accommodation may lead to its being often broken 
again. To shunt a single train is one thing, but when 
it has first to be run into a siding as far as it will go, 
then divided, the front part then run on to the main 
line and again shunted, much time may be consumed, 
and any brakeman could reasonably plead all this as a 
sufficient excuse for breaking the ten minute rule. 

‘Lhe ten minute rule once broken from such a cause, 
but the train still under the protection of signals, all 
that happened afterwards may be attributed to an 
error of pad ent; but not to any infraction of rules. 








It appears that there were wagons to be left at Llan- 


ddulas, and it may, perhaps, be shown that these occu- 
ied such a position in the train that to have got its 
tached portions together again after the passage of 
the Irish mail, and to have again gone through the 
whole process of shunting- from the main line, would 
have taken up considerable time. Upon no other 
P gempne-+ can we account for the brakeman having left 
the “tail” of his train—two or three ms and a 
brake van—standing on the main line. Unless it is 
clearly shown that this “tail” stood ona level, or ap- 
proximately level mer of the line, at the top of the in- 
cline, and the evidence so far points the other way, it 
is certain that the brake of the van was on, else the 
van and the wagons left standing with it would not 
have 6 their places a moment, but would have im- 
mediately began to roll down towards Abergele. 
This; too, the brakeman is well known to have stated, 
although not in sworn evidence. So far, from the in- 
sufficiency of siding accommodation, and trusting to 
the protection of the danger signals, and to the 
security of his brake, the head brakeman of the 
train was sailing very close to the wind, and yet, had 
his brake held, all would have gone off well; for even 
had he not got the tail of his train out of the way in 
time, the Irish mail would have been stopped by the 
Llanddulas signals, set expressly for that very purpose, 
and for which the driver of the mail was const to look 
out. 

But when three or four wagons were “ kicked back” 
against the tail of the train—with exactly what force 
can never be known—the brake would:appear to have 
flown off, as many a brake has been known to do, or 
else it was not strong enough to resist the gravity of 
the additional wagons already in motion—but in either 
case the tail of the train and the wagons kicked against 
it began their too fatal descent, fravity and petroleum 
accomplishing all the rest. here was no “blind 
siding,” as there might have been, to receive them. 
The presence of the petroleum, dreadful as were 
the consequences which followed it, can hardly, 
until such a disaster had once happened, be 
reckoned in the category of obvious dangers—so 
obvious at least as to have rendered culpable whoever 

laced it there. But if such an accident again 

ppens from a collision with petroleum wagons, their 
very position in a train, or the position of the train 
itself, will amount to a crime on the part- of who- 
ever is responsible for such position. 

Kither the engineering department of the London 
and North-Western way, or whatever authority 
controls that department, is justly responsible for the 
insufficiency of the siding accommodation at Llan- 
ddulas, and for the want of a “blind siding” on the 
brink of such a long and comparatively steep incline. 
But for these wants the accident of August could 
have happened only from the disregard of the signals 
by the driver of the mail, and it is now beyond ques- 
tion that he was not yet in sight of them when the 
collision took place, and also that had he been, and 
even had he then been pulling up, the runaway trucks 
would have caused. nearly or quite all that followed. 
We think we have made all these points so clear 
that all may see them, and even if we fix blame 
upon+he brakemen, whether for breaking a rule, wil- 
fully, or in spite of themselves, or in committing a 
fatal error of judgment, all the consequences of their 
sins, whether. of omission or commission, might have 
been easily prevented, thirty-three lives saved, and 
the feelings of the nation spared the horrors of the 
most frightful calamity ever known in the history of 
railways. There are accidents against which no engi- 
— skill can guard, such as would be the destruc- 
tion of an express train by being suddenly shunted, 
by a headless pointsman, against the stone abutment 
of an overhead bridge; but the Abergele accident 
was not one of these. It was. wholly . preventible, 
whatever the brakemen may have done, and the pend- 
ing inquiry will prove whether they really did anything 
which, of itself, sent the. fatal .wagons off in their 
dread flight towards ‘Abergele. 

Will the London and North-Western directors 
assure the public that their wgeee has. alread 
rendered the recurrence of such disasters, from suc 
cause, impossible—whether upon the Euston incline, 
the long Whitmore incline: south of Crewe, up Shap 
Fell, or in the Liverpool (Lime-street) tunnel, where 
accidents from runaway carriages appear to be con- 
stantly happening? And let other companies exer- 
cise timely care. There are the inclines of 1 in 100 


_|in the Box tunnel on the Great Western, the same 


pitch at Brentwood on the Great Eastern, the same 
at: New Cross, the steeper inclines at Beattock on the 
Caledonian, of Dainton on the South Devon, of Lickey 
on the Midland, and others—many of them 1 in 40 





for miles together—on the Welsh lines. 
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And if the engineering department of the bondon 
and North-Western is’ to” be’ absolved from all re- 
sponsibility, what is to be’said of thé traffic manager’s 
department which, from the evidence given on the late 
inquiry, seems to have allowed the irregularities so 
fatally disclosed at Lianddulas to go on unchecked ? 
For even had the’ engineering department prevented 
the possibility of accident fron these irregularities, 
there can be no doubt, from the evidence’ before “the 
world, that the rules intended to protect life and 
property were long allowed to be broken with im- 
punity. ‘The great railway authorities, we fear, are 
almost, or quite, beyond the reach of coroners’ juries, 
and of Welsh or other courts of justict, but the share- 
holders, who trust—and, as things go, we will not say 
that they could have trusted with better preconceived 
faith—in these authorities, may have reason, as will 
the London and North-Western shareholders, to repent 
their choice in sackcloth ‘and damages. 


THE GREAT WAR SHIP QUESTION. 


Tue ‘everlasting question of turrets.v. broadsides 
long since became one of a partisan character. Those 
who had supposed that the few obvious advantages of 
broadside ships were sufficiently known have not, per- 
haps; defended them as fully as might have been done, 
while the certain number of adyantages, of a different 
kind,»which tutret ships as ‘obviously possess over 
broadsides have’ been made the very most of. That 
gallant captain and would-be naval reformer, Sherard 
Osborn; backed by all the ‘influence of "the Times, to 
say nothing of a few ‘prominent iron shipbuilders, 
some of them members of Parliament—gentlemen who 
urge that all iron “shipbuilding should be done ‘in 
private’ yards, gentlemen who, possibly, would not 
object to another reconstruction of' the navy, gentle- 
men who probably see in turret ‘slips the only shape 
which such a reconstruction’ could take, and let us 
add, gentlemen who cannot possibly know very much 
except. by hearsay of the actual seagoing and fighting 
qualities of these floating armoured batteries—all these 
gentlemen are keeping up a concentrated fire upon that 
Gibraltar of naval design, the constructive department 
of the Admiralty. Even Puach has its shot at our 
“naval rolling stock,’*and its neat comparison of our 
men-of-war to the irresistible and terrific men in 
armour of the Lord ‘Mayor's Show. 

All this pother might as well cease. Each system 
of -war ship construction has its advantages, and these 
may as well be combined in-the same vessel: We 
build our fighting ships, not in the presence of actual 
war, but in the anticipation of wars'yet to come: It 
may turn out, and we may devoutly hope so, that they 
may never go into action at all. Whether they will 
or no is beyond all that we now know. But we do 
know that we must be ready, and we do know that to 
be ready our ships ‘must carry their crews to distant 
stations and be often under way. . We do know that 
from 200 to 800 officers and men cannot be expected 
to dwell, for weeks or months together, and that. in 
tropical or in eastern climes, in anything short of a 
roomy, ‘well ventilated ship, with good accommoda- 
tion ‘above the water line. The masted broadside 
ship can sail, without steam, round the world, it can 
sail under easy steam, and it can sail under full steam. 
Its engines may break down, but it can still make 
headway. It can ran a long cruise with a few hun- 
dred tons of coal where an unmasted vessel of the 
same tonnage might require almost as many thousands. 
And its freeboard is such as to give abundant space, 
light, and air for its officers and. crew. ‘These aré in- 
disputable advantages over the unmasted, low-sided 
turret ship. ‘They give the ship no advantage when 
actually in action, nor need they, then, prove of dis- 
advantage. But for, possibly, the whole lifetime of a 
ship, during which it may never fire a single cartridge 
except at gun practice or asa salute, these advantages 
are of very great value indeed. 

The low-sided unmasted monitor has also its 
peculiar advantages, of special value in action. It is 
steady iu a sea way, presents but a moderately sized 
target to an enemy’s fire, and can quickly train all its 
guns against him, on either beam. Its guns being nearly 
over the line of keel, they may be fired during a greater 
portion of the roll of the ship than could possibly be done 
if in broadside, and they may thus be mounted lower 
down, that is, nearer the deck. There is no denying 
that the very heaviest guns may be worked on the 
turret system, butit is quite as easy, by simple mechani- 
cal means, ~ work them also “= snow wera - 

A t advani is gene aimed for’ turret 
shipeyeid. that it oeonitiale a Tess exposed surface 
to the enemg’s fire they can, for a given weight of 











armour, carry a much greater thickness ‘of it: “But if 
we dismiss for a moment'the consideration of the rolling 
of ‘the ship, and suppose it to:lie‘in smooth water, we 
shall see that each’ turret, 26 ft. in~ diameter, and 
mounting two guns, requires 40 ft. in horizontal 
length (or periphery) of turret plating to eover: each 
gun. Now,’ hardly more than half*this would be 
required per gun of a broadside’ship of ten, twelve, or 
twenty guns. As for that part of the bull along the 
water line, there would not, in smooth water, be any 
necessary difference in the thickness of plating for a 
given total weight, both ships being supposed of the 
samé dimensions:' The moment’ the ‘armour covering 
the guns is clearly distinguished, in fhe mind, ftom 
that protecting the water line alone, it will be seen 
that although the broadside ship may have any height 
of unprotected freeboard,’ in” the shape of } in. plates, 
both fore and aft of her gun battery, the water line 

rotection need be no higher there*than for a monitor. 
Phere may be imess rooms and cabins, both “fore and 
aft the battery, but ‘in action no ‘one would’ remain 
there to be killed, and thus'}in. side plating ¢here 
would be’as good as’ if'it' were 2¢ft. in’ thickness. 
But for the greater rolling’of'a masted ‘broadside ‘ship 
in a sea way there would be’ but little necessary diffe- 
rence in the weight of armour, of a given thickness, 
between the two, as compared ‘guu for gun: This 
fact, which any one, with the reasons for it ‘onee in 
his mind, ean easily prove for himself, is greatly over- 
looked by the turreteers. They are always arguing 
that the low free board enables thicker armour to be 
applied for a given total weight, whereas the difference, 
if any, need not really be worth mentioning. 

But now as to rolling. ‘The monitors have their 
side armour built out ovet broad shelves projecting 
from the hull, and'these act like bilge keels, or, eae: 
and more effectually, as side keels. “These are equally 
applicable to broadside ships; and would-lessen their 
rolling, while they would also lessen their speed, and 
we are not to forget that such a’'tliing asa fast monitor 
never floated. Side projections, like the “ guards” or 
extended sponsons of the Américan coasting steamers, 
or like even the paddle-boxes and sponsons of paddle 
steamers, greatly lessen rolling, as all who have sailed 
in them and in screw steamers also sufficiently know. 
Some of the large~ boats, up to 1500 tons, running 
every day in thé year for some miles on the open 
Atlantic between New York and Fall River; have their 
boilers outside the hull, and on -the “ guards,” yet 
they are wonderfully steady ‘in’ comparatively rough 
weather. The Empire State, one of these ‘boats, .is 
304 ft. long, 39 ft. beam, draws 8 ft. of water, and her 
38 ft. paddle wheels make 18 revolutions per mvinute 
on the average. She has a boiler 30 ft.Jong and 12 ft. 
diameter on each guard, or wholly outside the hull of 
the vessel, and a 6} ft. chimney 60 ft. high from the 

rate, over each boiler. We’ have ‘been a passénger 

y her, and on other boats like her, in every month of 
the' year, and in all weathers, and she'was far steadier 
on 25 miles ofthe open Atlantic than any boat cross- 
ing from Dover to Calais iit'a like sea. 

The great secret of the steadiness of the monitors 
lies in their having no masts. The advantage of sails, 
whatever it may be, and ‘we consider it very great, is 
sa¢rificed for two or three reasons. One is, although 
it is seldom acknowledged, that a vessel with a very 
low freeboard cannot carry sails without capsizing in 
a heavy rolling sea. Another is that masts and 
shrouds are in the way of training the guns all round 
the circle, it being possible that the guns of the ship 
might cut down bes own masts. Anothér'reason is 
that a monitor furnishes no accommodation for a crew 
sufficient to work the sails of a'ship. Let Mr. Reed 
once send out a ship, which, although intended to be 
masted, shall have only flanges for their attachment at 
the level of the main deck, put in ballast equivalent to 
the weight of the masts and ‘rig, and ‘then steam 
through a séa-way. ‘Tlie Hepsi of rolling might be 
quicker, but the angle would be'less than with sails. 

But why not adopt Admiral Halsted’s plan of mount- 
ing, say, a couple of turrets on a broadside ship? The 
side plating of a 26 ft. turret 7 ft. high, and madé of 
15 in. solid iron, weighs 150 tons. ith two of the 
heaviest guns now in use, with roof, central spindle 
revolving gear, and turret engines, the weight would 
be; say, 300° tons. Two such turrets would thus 
weigh 600 tons, or about one-eighth of the displace- 
ment of a moderate sized iton, clad—less than one- 
sixteenth that of the Northumberland. Yet consider 
for a moment what a ship Eriesson designed and built, 
the Dictator, to carry but two guns in a single 24 ft. 
turret; 9ft. high ‘and 15in. thick. ‘That vessel is 
314 ft. long, 50 ft. beam, draws 21 ft. of water; has a 
tonnage: of 8000, and, with no masts, a displacement 





probably ~$000°tons. ‘The’ engines, “with 100 in. 
probably: 4 ft. stroke, .are, Cs work up to 4500 in- 
icated horsepower, and the have. far_ more 
te utea and heating surface than any’ vessel in the 
lish navy: Now, we say ‘when''so thuch in’ the 
way of huli and engine power is provided ii order t6 
mount a single turret weighing in all, perhaps, 300 tons, 
if as much, why not carry the size of hull just far 
enough to secure the greit advantages of the broad- 
side system ; and then, if thought best, retain the tur- 
ret or turrets, placing. them just above ? «Masts might 
or might not be. retained ;. but sucha ship, would carry 
more gun power for its weight and cost, and he. more 
powerful for destruction than any turret ship ever de- 


signed ‘for the same speed and the same'thickness of 
armour, , ae 








RAILWAY FARES. 
| AurHotGH the increase of fares some time since 
éstablished on the southern rajlways. is not, in itself a 
queen of engineering, it really involves, .to, some 
tent at least, the credit of the engineers of. those 
lines. Whether connected’ or unconnected with rail- 
ays, none can better understand than engineers that 
there is not, only.a railway director?s view, and. a rail- 
way passenger’s view, but also a disinterested view of 

e case, of which so much is still heard. The direc- 
tors raised the fares, chiefly those for suburban traffic, 
because, as they assert, those before chaftged did not 
pay a reasonable return upon the capital expended. 
The passengers maintain that vast sums of capital have 
been wasted, and that they ought not to be made to 
pay interest upon the waste. They denounce the 
directors for taking advantage, as they say, of those 
who, having fixed their homes along the southern 
lines, may be said to be at the mercy of the respective 
companies in the matter of railway facilities: The 
resident season ticket holders cannot bring new lines, 
like new tradesmen, to them, nor can they, without 
much loss and inconvenience, go elsewhere. ' Probably 
another reason, which, however, they do not urge, is, 
that once accustomed to pay a given price for ati 
article, they do not like to see that price increased— 
whether reasonably or unreasonably.’ 

Now, beyond selling them tiekets, railway companies 
make no bargains with passengers, as passengers 
merely. There are bargains between the companies 
and the nation, whereby the former, in consideration 
of certain privileges, bind themselves, or rather did 
hind themselves many years ago, to fares about two- 
fifths of what were formerly charged by the stage 
coaches. These maximum fares they cannot and have 
not attempted to. exceed. Nor, although all or- nearly 
all the London gas companies sell their gas only at the 
full rate permitted by law, have the railways, except 
in some few cases, charged, even as much as they have 
aright to charge. It is only fair to.the companies to 
remark that the limits to which they were restricted 
in respect of fares were fixed: years ago when salaries, 
wages, rents; and the cost. of living were less than 
now—in many eases very much less. The. season 
ticket holders. may think but little of this, yet it fairly 
goes for something. Nor did the companies neces- 
sarily lay traps for them in offering them season 
tickets at greatly below the authorised rates; sup- 
posing, of course, not that the extreme privileges 
conferred by the tickets, but the understood privilege 
of riding onee each way daily, to be fully availed of. 
For the holder of the ticket might, if he chose, ride 
upon it, to and fro, all day long, every day in the year, 
and thus bring the cost of his railway travellin down 
to an infinitesimal decimal .of something or other per 
mile. The ger took his ticket, just as he may 
have taken his house at Croydon or at Reigate, at his 
own risk that the fare in one case, and the rent in the 
other—if he were a yearly tenant—might be increased 
at the expiration of the first year’s contract. Indeed 
it is more than probable that rents in the suburban 
districts have ‘increased in a far higher ratio than the 
fares by railway season tickets. these things are 
to be remembered, as regards both the companies and 
their customers. 

But the railway season ticket holders urge, “we are 
many, we fill many long trains, we. make our 
double journey every day, so that we may be counted 
upon as a sure souree of profit.”* There can be no 
disputing this; but the regular: t 
—_ is Smee uniform, ex: wae yi ties 

uring ‘the bathing season, passengers ri 
each 50 miles are at least as profitable, if not more so, 
as 1000 riding but five ‘miles. ‘But there is much else 
to be considered in relation to the short daily, or in- 
and-out “traffic.” Exactly as many engines and 
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carriages ‘must of course be ‘tun ‘eaelr ‘way daily, else 
there. would soon be a great‘aceumulation of them,, 
ps in London or down the line.,, But in the morn-, 
ing by far the greater portion of the traffic is “up,” 
and ‘the down trains are well-nigh empty. In the 
evening“it is the other way ; so that, on the average, 
for évery well filled up or down train’ there is’ one 
often not. one-tenth full going. in the opposite direc-, 
tion. Again, the passengers who fill a long down: 
train at 5 p.m: drop off by dozens or scores at every’ 
way station, so that the average ‘number’ taken over' 
the whole journey is often less than two-thirds, and 
sometimes, not one-half that.with which the train. 
started; and a erent return train may be 
running, at the same time, with hardly any passengers 
at all. And) still further, the bulk‘of the work must 
be done in the morning and evening, ard during tlie, 
middle portion of the day, the stock must be lying 
comparatively idle. The runs are short, the stoppages 
‘frequent;:many of them long, yet the engines must be 
under steam for extra hours and at extra cost. The' 
frequent ‘stops involve 4 gréat loss of power aiid wear’ 
of tyres, axles, and rails. The whole momentum of. 
the train .has. to. be expended in--wearing out the 
brakes, tyres, axles, and rails,"perhaps every mile or 
even less, and all the power thus lost has to be made 


good in getting off again. The bare stoppage and] ' 
starting of a train costs more.than railway economists | | 


have perhaps ever estimated. It-would,cost consider-, 
ably less to take a full train through, without stop- 
ping, to Brighton than to stop, say, ten times on thie 
way, setting down one-tenth of the passengers at each 
stop, and reaching Brighton empty. ; 
Bat there is more than all this.. The three railways 
nicknamed the “ Southern confederacy” have erected 
four costly bridges across the Thames, and five large, 
not to say magnificent, stations’ on the Middlesex side, 
and bring their passengers, without change of ¢car- 
riages, to within a few minutes’ walk.of the Bank, to 
Ludgate-hill, to Charing-cross, and almost to Bucking- 
ham Palace. None of the four or five great lines on the 
north side of the river offer any facilities approachitig 
these, nor, great as they are, have they any consider- 
able suburban traffic. The cost. of the cispontine ex- 
tensions of the southern railways has been enormous 
—the Charing-cross line having cost as much, one way 
and another, as would represent rouleaur of twenty 
sovereigns. each, laid side by side, like the sleepers of 
a corduroy road, for. its whole length—in short, the 
most costlyline ever made since railways first “ came 
im.” Nor was this cost due to any engineering ex- 
travaranéeindeed, we thisk that Mr. Hawkshaw 
might have sperit even more money fo advantage so 
far as some of the works, are concerned—but the 
money was paid away to.a great-extent for the pro- 
perty taken; while. the rest went in ‘the’ ily ex- 
pensive’nature of the works themselves: .Even now 
the great ‘stations at Charing-cross and Cannon-street 
are found to be yer but too, large, and. there is 
not nearly enough standing room. for carriages. And 
yet it- was thought that everything was being done 
not only for the present, but for a good instalment 
of the future; in fact, the works were to’ be final, 
although they will one of these days be as over- 
crowded as the stifling little courts in Guildhall, 
Whether ‘or no the directors acted wisely in all this 
outlay we do not pretend to say, but we do say that 
they are entitled to charge something for the facilities 
thus afforded, saving as they do, to so many thousands 
of passengers, not only distance, but long cab fares, 
omnibus rides, or.-w trud, on. foot... Yet. for 
traffic to or from beyond New Cross; nothing more is 
charged to or from Charing-crdss ‘than- to ‘or’ from 
Loindon-bridge, although the intervening mile or two 
has cost enough to make another first-class railway to 
Brighton, or,even to Dover. But for sonie such spirit, 
or, if passengers like the tera ‘better, “ extravagance 
and waste” on the part of the directors of the southern 
lines, they, the passengers, would have been left in 
the lurch at London-bridge, -Bricklayers’-arms, and 
Battersea-fields, termini about as eligible as: Hackney 
downs or Wormwood Serubbs. earn t 








PERMANENT ‘WAY: 

A.tuouGH the Permanent Way Company—of which 
nothing, we believe, has been heard sinee the deatl: of 
Mr. Cliarles May, in 1860—was often disparaged as a 
jobbing' speculation of railway engineers, it really did 
do something for the good, of the so-called permanent 
way itself... ‘This company—a. very limited company in 
pomt of nunibers—knew. how to exercise a powerful 


preatly stimulated that kind of permatient way schem- 
ng, called “invention,” both’ among ‘the ‘company’s’ 
own sliareholders and among envious outsiders, ambi- 
tious of the possession of profitable” patents of their’ 
own. Requiescat in pace. 

‘The importante of'a furtler improvement of the’ 
permanent way of railways is'too great and too appa- 
rent to be disputed: It cannot, perhaps, be effected 
by a “eompany’’: of engineers or others—possibly not 
even by the powerful aid’ of profitable patents. We' 
are hot sure whéther there is'st¢h’a thing as patent 
earthworks, patent drainage, and patent ballasting. ' 

atever the way tay he, its bed must be upon 
mother earth, and as our engineers make this bed so 
must lie their works. - Cannot’somebody patent some- 
thing, and thus be able to’ push ‘his invention, which 
shall “prevent this bed front becoming ‘so quickly 
tumbled under the unquiet rest of the seven sleepers 
(to each length’ of rail), sleepers whose rest should be 
lifelong, despite ‘the thandering: of expresses, mails, 
** ordinaries,” “ ways,” goods, atid minerals, over their 
much endtring ‘iecks and shins? Patent or no patent, 
our permanent way must have better bed and bedding, 
neither saturated with water nor pulverulent in dust; 
a bed like the operating table of an hospital, where all 
motion is well nigh impossible 
oy ob bed! bed! reer oh ne * 

t heaven w earth to the wea’ 

Whether lofty or low its condition ! = 
and whether the weary-headed rail be of steel or iron, 
double or single headed, or 5}in. or 32 in. “in con- 
dition” of loftiness or abasement. 

Until we have much better earthworks,’ which, like 
the foundations of a house, can lie still.and support in 
perfect. rest almost any load brought upon them, we 
can never have mathematically perfect railways, and 
until we have these we must tolerate that needless and 
extravagant increase of resistances which attends any 
increase of speed: above the lowest rate of motion— 
an increase from 10)b. or so per ton at very slow 
speeds on a level; to 30lb. or 40 1b. at 60 miles an 
hour. It is idle to say that we can have no better 
earthworks than we now have, or that the permanent 
Way can rest no more quietly than it now does even on 
the best earthworks. Lhe great bed of wear (and of 
tear as well) should be, and might be, almost as smooth 
as a billiard table, or atvany rate as smooth as thebest 
macadam roads in the days when stage coaching was 
in its superlative glory. : 

With the best earthwork and ballasting there must 
be abundant bearing surface of the rails on the sleepers, 
and of the sleepers on: the ballast. Every permanent 
way engineer knows thatthe bearing ‘surface is now 
insufficient to prevent the rails from notching upon the 
chairs, the chairs from bedding themselves in tlie 
sleepers—sometimes half way through—and the 
sleepers from churning the ballast. . Mr. Fowler. has 
long since abandoned the double headed rail, with its 
costly accessories of chairs, keys,,and treenails, and 
adopted.a Vignoles rail.with a base nearly 64 in. wide, 
which is fastened to the sleepers by screw -bolts. 
Nothing but a rail of such proportions would ever 
stand the tremendous wear of the Metropolitan Rail- 
way. traflic,-and nothing but, flat-footed rails, -with 
bottom flanges as wide as. can be rolled, say; up to 
9in., supported on. sleepers a foot wide, 8 in. thick, 
and only 2 ft..3in. apart centres, will suffice for the 
heaviest. traffie soon likely to come upon. our first-class 
railways. Thicker sleepers will, permit the use of 
longer sleepers, without. losing the available bearing 
now lost in consequence of the springing of sleepers 
only 5in, thick. Sleepers 9 ft. long, 10 in. wide, and 
3 ft. apart centres, give 13,200 square feet of bearing 
Bpen the ballast in a mile of single way, - Sleepers 
10 ft. long, 12in. wide, and 2 ft. 3in. apart centres, 
would give 23,466 square feet, or nearly twice as 
much. ‘This width and closeness of sleepers would 
not prevent the proper packirig of the ballast, and it 
would permit of the use of engines of from 50 tons to 
75 tons weight—engines which must yet become 
general, not so much because of the probable increase 
of traflic as from the greater economy of heavy engines 
where the permanent’ way is such as ‘to bear theit 
weight. On land and in steamships there is no limit 
to the size of engines, merely because the foundations 
are good ; and were the foundations of the ent 
way what they ought torbe, and were its own structure 
porseapiadlingts strong, there is no reason why 100 ton 
ocomotive engines should not become as, common as 
were 10 ton engines in the days of George Stephen- 
son’s earlier practice. he ite vit is 
_ But without: steel rails there could have beeh no 
great improvement ‘in the construction of permanent 








ney for agitation in the right quarters ;°it - 
sfeastlod das genseal adoptien ot 
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way. Had they’ been the subject of a pater not; of a 


“non proféssional,”’ or, ifothet words, of a non rail- 
way, man, but 6wned by a ‘permanent way conipany 6f 
tlie character of that of fifteen years ago—* good 
lord!” as Captain Cuttle observed of Sol Gill’s sup- 
posititious Glock, “ how that rail would go!” ‘As it is, 
railway companies have bought (or made), and laid 
down a few hundred thousand tons of it, almost upon 


{ compulsion, or, in other words, because they could not 


well do without it, grumbling meanwhile, through their 
officers, that a rail from five to ten -times as good’ as 
iron could not be supplied at the same money. There 
are many high minded railway engineers upon whom 
we would on no account cast the least word of asper- 
sion, but there are other engineers, too well kuown, 
who will “take up” notliing out of which they can 
make nothing—gentlemen whose sole motto would 
appear to be ex nihilo nihil fit, unless’ it be in plain 
Voglish, ‘palm oil.” Btit like the’ steam engine, 
the ‘spinning mill, the hot blast, the locomotive 
engine, ocean steam navigation, the electric tele- 
gtaph, and submarine telegraphs, the steel rail had 
its Seven’ years of probation, and it camé’ out of 
them -well, It has proved itself to be incomparably 
safer than iron; from five to twenty-five’ times 
as durable; to make a better and smoother way, 
offering less resistance to traction, and to permit; of 
the use of still heavier engmes, the very heaviest loco- 
motives which the permanent way will bear without 
undue injury or wear being always the most econo- 
mical, The’ steel rail ‘has done, to a considerable 
extent, for the permanent’ way what the steel tyre has 
done for tlie rolling stock, and on all very hard worked 
lines, such as the railways in and surrounding London, 
both are indispensable. The Metropolitan and North 
London railways could now hardly be worked’ at all 
with iron rails and tyres, of however good’ quality. 
“Converted” iron rails, or rails casehardened at the 
top by Dodds’s process, steel-headed rails and “puddled 
steel” rails, the latter a variable and irregular com- 
pound of cast and wrought iron, have been put to the 
test and failed, until now steel and steel only is tolerated. 
And yet we have engineers at work, figuring equations in 
compound interest upon the cost of iron and steel rails 
respectively, as. if the, latter had nothing. but their 
greater durability to recommend them, engineers to 
whom all rails would appear to be. equally. safe, all 
rails, of whatever material, equally smooth-and stiff in 
respect of the resistances. to traction, and engineers, 
who, recommend waiting for another year, until. the 
steel rail patent has expired, well knowing that with 
the growing improvement. in trade, the dinereasing 
competition for hematite iron, Durham coke’ and 
spiegeleisen—these being the elements of the steel 
Tail, manufaeture—and that with the heavy demarid 
which must soon arise for, steel rails, wherever rail- 
ways are, their price is certain to inerease by more than 
any possible Eniantion due to the removal of the 
royalty. In France and America all the great lines 
are being rapidly laid in steel, not only on the-score of 
economy, but as a safeguard against the accidents 
which were constantly happening, aud, which oc- 
i happen here from the breaking of iron rails. 

“Railway engineers and railway companies must and 
will learn that upon the perfection of the way depends 
the highest working economy. After expending 
millions in Parliamentary struggles, millions for com- 
pensation, millions upon earthworks, colossal bridges 
and viaducts, tunnels by the mile, stations of the 
gtandest dimensions and.of superb. architecture, and 
millions for costly. locomotive and carriage stock, the 
question of a few thousand pounds more or less per 
mile for first-class permanent.way is not one, upon 
which true economy in working and in maintenance 
ean be sacrificed. There are railways enough which 
have cost. their 100,000/. or more per mile, and 
lenty that have cost 50,000/., whereas the difference 

tween the cost of a really good as compared with 
an ordinary permanent bes in platform upon which 
all the functions of a railway are really discharged 
—need not exceed 3000/, per mile, 








CENTRIFUGAL PUMPS, 


Ir would be of great value to our profession, and of 
greater value to many clients for whom engineers are 
called, upon to act, were there commenced and carried 
out a conclusive series of experiments upon the me- 
chanical, efficiency of reciprocating and, centrifugal 
pabye respectively, raising large volames of water 
o. moderate heights. , Thereis not, even, any authentic 
and; authoritative account to which the engineer-may 
trust himself, of. the-actual efficiency of reciprocating 
pevine ompoana » far Araining ‘purposes... Whether 

hey really give qut.65. on.7%, ov, 86 per.cént. of-useful 
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work, in proportion to the power actually applied to 
the pump rod, is more #han many, if any of us, can 
really say. There need be no difficulty in ascertaining 
exactly what these pumps can do, but no one takes 
the trouble to ascertain it, or, if he does, to give the 
results to the profession. As for centrifugal pumps, 
we have in mind General Morin’s experiments on those 
in the Exhibition of 1851, the trials carried on upon 
Gwynne’s, and Easton, Amos, and Co.’s pumps in the 
Exhibition of 1862, the trials conducted in Ireland by 
Mr. William Anderson, a year or two afterwards, and 
the reported results of pumping out the large graving 
dock at Portsmouth. But none of these are as satis- 
factory as could be wished. The influence of trade 
jealousies has had its effect in preventing or qualifying 
such trials as are really required, and no independent 
experimenter has appeared to show upon purely disin- 
terested authority what centrifugal pumps can do. 
Thousands have been made and worked, and their 
use is extending. There are centrifugal pumps at 
work lifting two hundred and fifty tons of water per 
minute on a 6 ft. lift, and those who have bought and 
worked them have ordered more of the samekind. It 
is time that we should know whether the great and 
costly pumping machinery at Abbey Mills and Cross- 
ness is or is not a mistake. Our belief is that it is, 
and that proper tests would prove that centrifugal 
pumps would perform the work far more cheaply. 
Yet our mere conjecture, although founded upon a 
certain class of evidence, can go for little, if anything, 
unless supported by the results of conclusive trials, 
which, even as a matter of self interest, the makers 
of centrifugal pumps should cause to be made, if, 
indeed, civil engineers intending to put down large 
pumping machinery have not a greater interest in 
making them. 








NAVAL WARFARE. 


Tuere was much said, a few years ago, of 
“ramming” hostile ships, and a steam vessel of 
5000 tons weight, striking at a velocity of 15 miles 
an hour, a velocity which, were the ship directed up- 
ward, would lift it, even if already out of water, 74 ft. 
higher into the air, would indeed be a tremendous 
projectile—one having 37,500 foot tons of energy, 
whereas even a 6001b. shot, striking at 1600 ft. 
second, would have but about 10,700 foot tons. 


Yet 


*‘ ramming” has done but little, and is likely in future 


to do still less in naval actions. Torpedoes, too, were 
to do much, and the Confederates actually did effect 
something by their aid, only, however, in harbour. 
The only remaining instrument of naval attack and 
defence is the gun, and ordnance engineers are not 
likely to cease in their yo wo to produce still 
heavier ordnance, capable of throwing unheard - of 
projectiles at the highest known velocities of cannon 
shot. 

Now the whole business of an armoured fighting 
ship, beyond the great work of moving herself at a 
good speed, is to carry the gun or guns, and the men 
to work them, besides whatever ammunition, stores, 
and other appliances may be requisite for these pur- 
poses. Dismissing the consideration of gunboats, for 
inshore work, it may be said that the weight of the 
very heaviest gun yet made bears something like the 
same relation to the neces weight of the sea-going 
ship intended to carry it, which a single shot bears to 
the gun’s own weight. The weight of a rifled shot, 
as compared with that of the gun which tosses it off 
is, roughly, as one to a hundred—a proportion which 
holds very near in most cases. Now, if we sent but a 
single 25-ton gun to sea, in an armoured vessel in 
every way suited to take care of herself, her displace- 
ment would not fall very much short of 2500 tons. 
But it would not require a ship of 5000 tons displace- 
ment to carry two such guns, nor one of 30,000 tons 
—equal to that of the Great Eastern on her load 
draught—to carry a dozen. Instead of a 25-ton gun 
we may, if we can, conceive one of a hundred tons, 
and although the proportion already assumed between 
the weight of the single gun to that of its supportin 
ship would then be changed from 1 to 100 to, say, 
to 25 or 30, it would still hold good that with, say, 
2500 to 3000 tons displacement for one such gun it 
would not require from 30,000 to 36,000 tons to carry 
a doze. The case is one of the successive addition 
of a small quantity to an originally large quantity. 
Each additional gun requires, of course, additional 
armour, — son —_ and berth- 
ing accommodation, &c., and this increasing 
the weight carried, requires an ianeased weight 
of hull, with increased weight of engines and boilers, 
and increased weight of coal to drive them a given 





distance. The weight of engines, boilers, and coal 
would be in the ratio, not of the displacement itself 


(comparing that of the larger and smaller ships), | °n%erPriain 


but in that of the square root of the displacement ; 
so that if engines of 400 horse power drove a ship 
of 2500 tons’ displacement, engines of 566 horse 
power would, suffice for a ship of the same form with 
a displacement of 5000 tons. In respect of engine 
power, large ships, we need not say, an im- 
portant geometrical advantage ; for in — all the 
dimensions of a vessel of a given form its displace- 
ment is increased eight fold, while its midship section 
and “skin” are increased but four fold. In other 
words, the aggregate engine power that would drive 
four ships of 1000 tons each, at a given speed, would 
do the same for a single ship of 8000 tons. But of 
any gun of which a ship of 1000 tons could carry one 
only, making four such guns for the four ships just 
supposed, a ship of 8000 tons could carry at least 
twenty, the speed of all the ships being always sup- 
posed the same. In speaking thus, we are referring 
merely to the gun-carrying power, taking the guns as 
so much weight. It is true that there would not 
be the same room for training each gun on the large 
as on the small ship, and that but half of the twenty 
guns could be fired on a broadside, whereas the smaller 
ship could, by taking up a proper position, bring her 
whole gun power to bear on one beam, although she 
would then run the risk of being sandwiched, or 
“nursed,” as the omnibus drivers term it, between 
two of the enemy’s ships, in which case she might fall 
an easy prey. 

It is true that four ships, however small, might be 
on four different stations, or in four different actions, 
at the same time, just as a brigade might be divided 
and sent to different posts, but this would not tend 
greatly to render any one of these actions decisive. 
It is true, also, that the four smaller ships. might, with 
their armament, cost somewhat less than the single 
large one of eight times their individual tonnage, but 
they would certainly cost more in manning, working, 


and repairing. Nor is cost alone to be considered, | s#4ge 


since what is wanted is, not so much the cheapest as 
the most effective instrument. And the standard of 
cost, in the case of ships of war, must bear a relation 
to, if, indeed, it be not directly based upon the gun 
power, rather than the number of ships carrying them. 
in a certain naval war, extending from 1812 to 1815, 
and which included twenty important engagements, it 
is the fact that we lost in much the larger number, and 


Fiat GWENDRAETH VALLEY pong woh oe 
5} years j set foot 
the Gwendraeth, South Wales, by converti 
canal into a line of railway ; but, al 


uEry 
of the Gwendraeth Valley to Pontyberem. 
pleted under twelve months, after which it: is 
extend it to the Great mountain, where there 
existing collieries (Cross Hands, &c.) in working order, and 
several others which only require development. Throughout 
the whole valley there are large deposits of ironstone, anthra- 
cite coal, fireclay, limestone, and, in fact, all the materials for 
the creation and carrying out mat teen ae a Burry Port 
in addition to the existing copper and lead ee The 
railway will cost about $000/. per mile, and will be carried 
throughtout on the bed of the canal except in those parts 
where Mr. Robinson, the engineer, considers it necessary 
make diversions, all of which have been provided for by Act 
of Parliament, and the consent of the landowners obtained. 
The gradients throughout are very easy and are all with the 
load. The difficulty has been antici of the floods that 
exist in the district, and it has overcome by Mr. 
Robinson, by raising the line in those parts where there is 
any possibility of floods occurring. It will be an ordi 
narrow gauge line, and will doubtless develope the pro- 
y of the landed properties before mentioned. There will 

a station at Glyn, another at Pontyeats, and the present 
terminus at Pontyberm, and eventually with a narrow 
to Llanelly it must of necessity, open direct communi- 
eation with the North and Midland Counties by means of 
the London and North-Western Railway Company. 


Dory’s Decx Lieut axp Siena Lamps.—The Penin- 
i igation Com: ship Ban- 








mainly because of the greater tonnage and gun power | pair 


in almost every case brought against us. Large ships, 
mounting not only the heaviest, but the greatest 
number of guns form our real security in the case of 


a naval war, and as certainly as we do not continue to | i 


build them other nations will. 


The great weakness of the turret system, which is | cginor 


being so pertinaciously urged in so many quarters, is 
the relatively small number of guns, of a given weight, 
of which it permits in a ship of given tonnage. In 
other words, turret ships are the weakest of all in 
gun power, although they have the advantage of work- 
ing ali their guns on either beam. Not more than two 
guns can be worked in a turret, and each turret must 


about 26 ft. in diameter, and, even to have a fair | To 
range for training, must be at least 26 ft. from its | 4% 


neighbour. In practice the distance apart is very 
much greater than this. Of the monitors actually 
built or building, those of even 5100 tons have some 
but one and none more than two turrets and two or 
four guns, while the Hercules, of but alittle more than 
the same to’ and power, will mount twelve guns 
of the same weight, or six on each broadside. 
—_ comparison appears well nigh conclusive by 
itself. 
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Exports or Rattway Inoy.—The ap of railway iron 
from the United oe amounted in July to 37,516 tons 
as compared with 66,101 tons in July, 1867, and 53,256 tons 
in July, 1866. The falling off observable in July was attribu- 
table to the diminished demand for British India. As regards 
the exports for the seven months ending July 31 this year 
the total amounted to 334,058 tons as compared with 318,028 
tons in the first seven months of 1866. The to 


in charg (by turning 

rilliant white lights directly 

green corresponding with the “ Board of Trade” 
erg ert tage appearing on the or 

and illuminate ship, spars, rigging, &c., in 

would clearly indicate his course to the 

the event of a casualty at sea involving the 
lowering boats at night, the officer ia ngs i 
diatel se aeauthp Snilbinde thelr Siareninodly seas 
greatly facilitate their being pro; 
uickly and safely lowered, and prevent much of the 
sion always at ing these occurrences at night, which (i 
the absence of good deck lights), invariably fills the - 
gers with ernable fear, and seriously affects 

order, discipline, and efficiency of the crew, and not 
quently causing the loss of lite and boats. As each lamp 
produces a light equal to 300 candles at an expense of 
4d. par hour for fluid, they will be used for embarking 


present 


red and blue lights, &c. 
Tue Urriisation or Srw. 


Russia to July 31 this year declined to 28,100 tons as com- | ports 


pared with 48,432 tons in the 
and 38,261 tons in the i 
United States, however, the shi 
165,480 tons as compared with 112,661 tons and 60,979 tons 
respectively. British India absorbed 51,026 tons in the first 
seven months of this year, as com: with 83,473 tons and 
78,381 tons respectively. The value of the railway iron ex- 
in July was 300,344/. as compared with 666,099/. in 
<i anh SSIES vaataoon for the seven 
months ending July 31 thi > 6062. as compared 
with 2,662,380/. and 2,599,480, 1 respectively in the corre- 
sponding 866. 


period of 1867, 
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EXPERIMENTAL REFRIGERATORS. 


DESIGNED AND CONSTRUCTED BY MR. ROBERT MORTON, ENGINEER, STOCKTON-ON-TEES. 


s 


BREWING AND BREWERIES. 
No. XXV1. 
Cootine THE Worts; REFRIGERATORS. 

Brrore describing any of the refrigerators in 
general use, it is advisable that we should consider the 
principles upon which these instruments are con- 
structed, and examine carefully the manner in which 
the duty performed by any given refrigerator is subject 
to modification by variations in the circumstances 
under which it is worked. This latter point is one of 
very great practical importance, and unless due at- 
tention is paid to it, it will be found impossible to 
compare fairly the performances of different refrige- 
rators worked under different circumstances. 

The main object in all refrigerators is to cool the 
wort to the required extent with the least possible ex- 
penditure of water; whilst with efficiency in this 
respect there should be combined thorough accessi- 
bility for cleaning purposes, and the cunstruction 
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should be such as to ensure durability. The questions 
of accessibility and durability we shall leave for future 
consideration ; and we shall for the present confine 
our attention to the first mentioned desideratum. And 
before proceeding further we may remark that, in the 
following investigations, we shall consider that the 
specific heats of wort and water are indentical, or, in 
other words, that the amount of heat which would 
increase the temperature of a pound of water any 
given number of degrees, tt also increase the 
temperature of a pound of wort to the same extent. 
This is not exactly correct, but it is very nearly so, and 
the supposition will involve no inaccuracies of any 
practical moment in the principles we are about to 
explain. Hereafter, we shall point out the manner 
which the difference in the specific heats of wort and 
water affects the subject of refrigeration. 

some of the earlier forms of refrigerating 
apparatus the water was merely run through pipes 
immersed in the wort ; but in almost all refrigerators 





FIG, 4. 





now made the wa‘er and wort are made to flow through 
in opposite directions, a vastly superior arrangement, 
as a simple example will show:—Let us suppose a 
vessel to be divided into two parts by a partition 
capable of transmitting heat readily ; and let us further 
suppose two barrels of water at a temperature of 50° 
to be placed on one side of the partition, and a barrel of 
wort at a temperature of 150°, on the other side. 
Under these circumstances heat will be gradually 
transmitted through the partition from the wort to the 
water until—supposing that there is no loss of heat 
from radiation or other causes—both the wort and 
water have arrived at an uniform temperature of 834°, 
the two barrels of water having had their temperature 
raised 334°, whilst the one barrel of water has lost 
663°. In this case two barrels of water at an initial 
temperature of 50° will have been employed in reducing 
the temperature of the wort from 150° to 834°. Let us 
now suppose one barrel of water and one barrel of wort 
tobe placed on opposite sides of the partition, the initial 
temperatures being as before 50° and 150° respectively. 
In this case heat will be iransmitted from the wort to 
the water until an uniform of temperature of 100° is 
arrived at; the barrel of wort having lost and the 
barrel of water gained 50°. If now the water be 
drawn off and replaced by another barrel at a tempera- 
ture of 50°, the transmission of heat from the wort 
will again go on until both the wort and water have 
arrived at the mean temperature of 75°. Under the 
circumstances last supposed two barrels of water at 
an initial temperature of 50° will have cooled a barrel 
of wort from 150° to 75°, or 84° lower than in the 
instance just mentioned. If in place of two barrels of 
water, four half barrels successively applied were 
used a still better result would be obtained, and so on. 
Let us now return to that point in our second instance 
in which we suppose the first barrel of water and barrel 
of wort to have arrived at the uniform temperature of 
75°; and let us suppose that, instead of the water 
being drawn off and replaced by a fresh supply, the 
wort is removed, and another barrel at a temperature 
of 150° introduced in its place. The transmission of 
heat from the wort to the water will then proceed 


until the mean temperature of e+ =1124° is 


arrived at, the same barrel of water which had previ- 
ously reduced the temperature of a barrel of wort 75° 
having now reduced that of a second barrel 374°. 

It will be seen by the above instances how, by em- 
ploying a series of divided vessels, and by transferring 
the water and wort from one to the other successively 
(the wort and water, of course, moving in opposite 
directions), a single barrel of water might be used to 
cool a number of portions of wort, whilst these por- 
tions, on the other hand, being successively brought 
in contact with fresh supplies of water, might be re- 
duced to any temperature not lower than that of the 





water itself. Practically, the results which we have 
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shown could be obtained in a series of divided vessels 
are obtained in a much more convenient manner by 
causing the currents of wort and water to ow through 
a refrigerator in opposite directions. Let us suppose, 
for instance, that in the subjoined- Fig. 1, a ACC, 
represents a trough of any length divided | longitudinally 
by « partition capable of transmitting heat with facility, 
and let this trough be traversed, on one side of the 
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partition, by a current of wort flowing from A to C, | 
and on the other side bi an equal current of water | 
flowing from Cto a, The directions of these sup- 
posed currents are. indicated: ow the figure by the 
arrows, Let us now further suppose that the tem- 
perature of the wort as i¢ enters the trough is repre- 
sented by the length of the ordinates, AB, or a J, 
and that of the water, as it enters at the apposite 
end, by the ordinate ¢ dor’C Du« If, nowy we imagine | 
the partition which divides the trough to offer nd 
resistance whatever to the transmission of heat, it is | 
evident that, at any point in its length, the tempera- | 
tures of the water. and wort at the two sides of it | 
would be uniform, and that these temperatures would | 
full gradually, in the length of the trough, from, that | 
of the entering wort at “the one end to that of the 
entering water at the other. In this case the tem- 
perature at, any point in the length would be repre- 
sented by ordinates drawn from the datum lines*¢ ¢ or 
AC at th: at point, to the lines 4 d or B D respectively. 
Practically, however, the partition in the trough would 
Oppose some resistance to the. transmission “of heat; 
and it would be necessary, in order that the apparatus 
should be effective, that there should he a diferencd 
between the temperatures of the wort and water at all 
points in the length of the trough. As we Shall} ¢ 
show presently, this difference of temperature would; 
with equal quantities of wort and water flowing through, 
be uniform throughout the length of the trough, 
and the final temperature of the water would thus be 
to this extent /ower than the initial temperature of the 
wort, whilst the final temperature of the wort would 
be to the same extent higher than the initial tempera. 
ture of the water, If we suppose the constant diffe. 
rence of temperature of the two currents to be 5°, the 
temperature of the wort and water at points in the 
length of the trough will be respectively represented 
in the figure by the distances, at that point, of the 
lines, Bg, and de, from their datum lines, A C and 
ac., The degree in which the uniform difference of 
temperature Just mentioned is increased or diminished 
by variations in the proportions of the refrigerator and 
n the speed of the currents of wort and water, we 
shall explain presently. 

Let us now suppose that, instead of equal propor- 
tions of wort, and water being passed through the 
trough, two parts of the latter are caused to flow 
through for each one part of the former. Under 
these circumstances, it is evident that the inerease in 
the tenyperature of the water will only equal one half 
the decrease in the tem re of the wort, and the 
difference between the final temperature of the water 
and the initial temperature of the wort will therefore 
be far greater tlian when the currents of wort and 
water were equal in amount. Again this increase in 
‘the, difference of temperatures at one end of the 
trough will cause the refrigerating action.of the water 
to be.more energetic at that end thn at the other, 
and the transmission. of ,heat by the central partition 
instead of being uniform,et.nll parts of its length, will 
vary in, a. certain eh (the nature of, which we 
shall investigate. present ) from one extremity to 
the other. The efleet of 
lines representing the rise in the temperature of the 
water, and the fall i in that of the wort will, instead of 
being straight, be curves, as shown approximately at 
ofan 6 on the figure. 

~~ ave now, given.a. general description of the 
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proportionate size of the exit ‘of 
ee wound. Our readers vila no sree THE 
these statements were based upon experiments ‘made 
— at the camp at on the. 
e have been tavo by Dr. 
par me wy as to the effects prod 
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I reports the cam 

that the bodies of dead animals were y=] for the experi 

ments, and it was even alleged by some that those of dead 

men had been similarly employed; if so, it is a practice 

which we awe told _is not altogether unknown in lrench 

histor onthe dead bodies 
‘ isons, 


ithe 





oe with 
rand this bullet at 
Carbon 4. jl to Pry eb a 
In the course of an hour tlie metal and glass were completely 
| melted. A sample was taken ott con 
Silicon 1.08 per cent. 
r cent. com- 


aos {’ bined carbon. 
2.3 per ct. graphite. 
while the carbon had remained apparently unaffected. 
At the end of the second hour another sample was: sohee 
and. athena baat? : 


Silicon 


pos. 3 
Carbon 


. s 


combined. > 
‘The d now undergone ‘e 
d ige, the carbon having wholly combined: with the 
irdh, rendering it *xtremely, hard. 
e amount of silicon ‘having steadily ididsiniehiad, these 
Its prove that no silicow ts taken up by fluid cast metal 
in contact: with silica or silicates. : 
The reduction of the amount of silicon in the metal might 
be accounted, for by by tbe. pra of iyo minute quantities of 
om of iron ‘prod in Pat the pig metal, which 


eltin 
es were now increased ion of hematite ore in 
small dosés. 
iAt the ond of the third hour another sample was taken, 
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the metal heing axtubiedd 
of red ore were 
and the effect. upon. 


the end of the fifth h the samples 

fluid bath assumed a d mild temper; when»the,addi- 

tidm of ore was stopped, giactly six hours. after, being | tijns ‘ 

charged, the metal was tapped and run into ingots; it now the Papal troops pen among the Garibaldians. ‘The former 

contain were naturally supplied with better , and had 
as medical attendance as it was ible ; whereas the 

3ari were lodged r building, and 

were overcrowded, and the attendanc@. was supplied by 

surgeons not accustomed to gunshot qwounds. This was 

“occasioned by tho paiegplicnal state of as end the autho- 

rities not b prepared 


Bene Srtery 
taken froin the 


Silicon 
Carbon ... on 
Thus both the silicon and “carbon had been almost entirely 
removed from the pig metal by mere contact we 
oxide under a protecting glass co Se } 
bath 


046 per cent. 
36 in a much 1 


‘The quantity of dares ore added to 
the, wei 


pen 3. was greater in wounds produced by t 
hemorshage wa a other form of projectile ;,and in those 
Stem where the. I mre when struck by ‘it there were 


of je Chassepot bullet is lin. long, 

t cent., or, ingluding the 5 lb. of increased weight, a total, | blun ro scarde aga , the largest part in Pla Bom 
gain of 5.7 per cent. of metallic iron, mail eek ii “its eter. Its weight i six drachms 

These results prove in a very een manner that both | aa wi halfnn The Lanebt. 
the silicon and the carbon can almost entirely removed | Brexescsw Laverary sian Scurerinic _ Ixstizvmoy, 
from pig metal by mere contact of the fluid metal with oxides | SovrmamPtox Buuaryes.—This, tabl institu- 
of iron, notwithstanding the p 6 of ‘silicat They also | tion has just ‘its prospects for 
confirm my argument that the yield of puddled bar choukd | ‘Aah its Rave mada ‘for elit clases fn altsost 
equal, or rather exceed, in weight the charge of pig metal, | every Say bf -ahabatsiie ‘As sadiaticdd te iow 
and that the great loss of weahs. actually experienced, in acknowledged to bé a national-d re um, several Gestis 
puddling iron must be looked upon ‘as absolute waste. will be be commenced with the view 

I am, dear Sir,’ yours truly, 
October 1, 1868. 





Whereas the final metal contained collectively only .296 of; 
silicon and carbon, showing a gain of metal of 5.5—.296=5.204 | 
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C. W. Stemews. 
: hen 
» To Tne Evrron oF Exeinerrine: — | of: a ee ey 
Siz,—I. beg te thank Mr. Carmont, for his method:of ssah-| to the li a Smee andthe « oe room. ote Lave cate 


ing furnace plates,, at poe ns @ mixture; but I am ata the chief ne ah 
aa the Bhat men SP toten 


loss how to it to ? er to mix it with some pen eet 

liquid, as for denn ent, area melt and mould it the ordinary , pup ey 

oway. If such plates will stand the heat and wear and tear 

of ‘a puddling furnace with little or no fettling, I éonsider | will avid the "many advantages offered by this 
shen a gjens thant tothe ironmaster (for fettling alono.is a witana thes 
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NOTES FROM THE NORTH. ing was adjourned in this until the 13th Emu pl eh eng arrived at a more satisfactory posi- 
.- _ Giasaow, Wednesday. | Opcober, Ty which time th i will be disposed of |b P ; 
Glasgow Pig-Iron Market-—Since last report there has Several shareholders spoke gly against ing an i 
been s pe Ron bplr Segcr ssf” ig Ag yr further sum towards the formation of the Callander ond ned Soeedasan.ingneens.in 
began gp yyy ge ops $d. cash, and! Oban Railway, and a motion was carried by a majority | but the latter branch of the trade is still in a very cheerless 
, th, and at prices & business was | instructing a amount publica’ g large thmiée of wuckinen Dulng. cally 
Taps, ne than about 10,000 tons until independent parties in the distri ugh which it is | employed. - ; 
come down yesterday to 53s. 5d. cash, to carry the line, had subscribed as much as, along || 
h; to-day thom been steady, and | with the sum for which the Caledonian Company was still |. 
6d. cash. No. 1 Coltness | jishle, would be sufficient to carry the line to SCARBOROUGH HARBOUR, 
vely, 69 and 58s, The fo Co —— Auather Diente Tronstone.—A seam of black band || To rue Eprror or ENGINEERING, 
, » awe The following statement | ironstone just opened up at Middleton Hall,}' §rp—In the account, . William D. Nisbet’s 
si: Gohmmaeen datums ae Linlithgowshire, the propert of Mr. John Pender. This | for rym Pandy Tracheal sgancrat acs pig aig a 
sus sos cae Saas ear ir gener an ae 
0 ’ he iti t hi 
bn dard gave 46 per cent. of m iron... A pit been put down ow - ae oe veto 
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I bute alternative design makes a deficit of twelve acres in the ad- 
: op,” wi turned out ‘very satisfactory. | ditional berthage given. 

woqpedesere teed -ydign r ie Series, it is not unlikely} Now having myself prepared plans, &c., for this competi- 
ha’ eh de ) ' ‘parts of the country. tion, I am prepared to state that, i oe a ee 
: _ | dimensions given in your number, Mr. Nisbet’s plan gives 
only four additional acres of berthage, and from this the 
alternative makes a deficit. of two acres, or about half, as may 
readily be seen by the eye. 

I must beg to submit that, in common fairness to competi- 
tors, these errors should be corrected in a future number if 
merely misprints, atid that if,on the other hand, they are 
Mr. Nisbe 's own, justice demands the publication of my 
letter, as the amount of berthage ‘given is of course a desi- 
deratum. I am, Sir, yours obedien tly, 































































Coatbridge. 
on ‘the new railway which I ave 
be ed between Glasgow @nd 






wwas cut, sans 
” bout 





LOWE. 


868 
bet is not responsible for‘ the figures, which 


Wermigey, Lynn, Norfolk, Sept. 29, 1868. 

“ey — subagh " peared as 14 and 12 instead of 4 
. through a misprint ap as 

on Sunday morning got 

dock without any trouble notwithstanding having the port | 4 2-——Ep. E 

paddle-wheel out of the water, and a heavy squall from the 

south-east coming on at, fier sine There was abundant , To Tue. Epitor ov ExGineERine. orig 

water over the dock cill; as, with, the Stotia’s heavy draught, Sin;— Your correspondents“ Binnacle” and “J: W.” hay- 

there was 6 ft. of water.to, "Sha whole year round ships ing made several objections to my scheme, I trust you will 

. | of large tonnage and hei aught ean dock at Birkenhead, | allow me to answer those objections, as well as correct some 


which gives it a : ‘ ver Liverpool. Frequently | errors they have fallen into. 
wade. It isSaid that | the Cunard mait ofa! the Scotia, are obliged to; Binnacle’s” first objection is that “so much of the 
ed with conéiderable lie in the river durimg, the ey 












; ¥ in — owing to | glorious old Scarborough shore” is taken“up. Perhaps he 
g mills and | the difficulty of enteri : d uskisson and | considers flirting of more importance than having a good 
he, but it is feared | Canada docks. There are.no fewer than 113 days in the | harbour? That:may be # matter of opinion; but it is absurd 
ibe the order of | year when the tide is so low as to prevent the Scotia from | to cry, out because six acres are taken to obtain a far.more a 
; docking at Livefpool. The lowest tide she .can go into the | important end than flirting ever, attains to. Again, is he 
Steam Navigationhana vor Sim Syatem.—It turns | Canada Dock with is 14 ft. ; ay Cine aware that a8 many as 300 boats are in at a time during the 
out that the steamboat Connexion betwoen Belfast, Liver-| Anti-Fouling ; ‘for. ‘composition | fishing season, and are obliged to unload outside on the sands 
bes iePlin, a — ish batrs oth;'is ot now about to menmictmedl the Britishjand no ating for'want of room in the en sien did hen 
abandoned by the North tish Railway Com , as m, is much approved by Lin shij ers. an| With respect to the “she crook” end (as 
has been lately : The local # tat -Osrlisle inshanee of ts nA Sani } low lying in the it) to my pier, I am not poe = that there is anything to pre- 
writes to say tht instead:of “the rn a being | Queen’s Graving k, has just returned from a voyage | vent the small class of boats that frequent the ort using it 
abandoned:it ‘is #afHer t6° He’ imereased: 80 | Dublin is | round Cape Horn, and her bottom is remarkably free trom | for berthage, and very secure they would be. If he will read 
concerned, and. thit'no change is proposed with’teference to | barnacles and filth. I have seldom seen a ship more effectu- | my description ovér again, he will sce that I never proposed 







oh ah 


the Liverpool trade. ally protected even on a short voyage. Apropos of coating, | to remove the old western pier, us he states. © But I still 
Greenock News Items.—The Archangel tar fleet has be, I observe that Captain, Roux, of the French navy, recom- | maintain that the doing away with the Old West, 'Vineent’s, 
to arrive this year a fortnight sooner than last. Two or mends yery strongly the employment of what the French | and Island piers would be a very great advantage, as those . 


days ago there had already arriyed eleven «vessels of 1940 | call sparteri is a covering for submarine cables. He says.| who know anything about the great difficulty of sailing into a 
tons register, while the total arrivals last year only amounted | that this substance will last for almost any length of time in | harbour encumbered with piers, as Scarborough would be, 
to nine.yessels of 1648 tons, On Sunday. jast, between 11,| salt water, and that it is also most useful in preserving | will agree with me. ‘ 
o'clock and the evening, no fewer than sixteen vessels from,| cables from injury in rubbing against rocks. Captain Roux| The Harbour Commissioners are the best judges as to the 
foreign ports arrived at the Tail of the Bank. The total | also says that it would be very advantageous in laying cables, | advisability of spending money in providing @ promenade 


register tonnage was 56300 tons. Ten vessels were laden with | its fc power protecting them from the risk of breaking | for the “lounging valetudinarian” who frequents the town, 
sugar, four with grain, &c., and two with sulphur. by descending too suddenly into the sea, or by encountering | when they can hardly find money to carry out the work which 
he..Road Steamer——I am informed, that Mr. R. W. | 0 les therein. is absolutely necessary. 


Thomson, of Edinburgh, the gentleman.in whose hands the| The Liv l Water Supply. — Notwithstanding the| I¢€ was the harbour master’s opinion that 160 ft. was the 
road steamer has proved such a decided sucoess,is at present | heavy rains which have fallen of late, the supply of water at | right width for the entrance, and I am inclined to consider 
among the passes of Switzerland with the, view. of seeing | Rivin, has decreased during the last fortnight by | his opinion as trustworthy. 

what can be done in the way of su: ing the ordinaryhorse | 213,000,000 gallons. On the of September the re-} I do not think Sir John Rennie’s second seheme would be 
traffic by, means of his steam traction engine, It may be worth | servoirs contained only about 817,000,000 gallons, or | at all suitable, as it must be remembered that it was drawn 
mentioning that Mr. Fell, whose.name isso prominently | nearly one half less ‘than at the same period of last year.| up many years ago when the trade was much smaller in 
identified with the Mont Cenis Railway, thought so much. of | Many le were of the opinion that the long continued | every way than at present. 

Mr. Thomson’s invention that, he lately came to Scotland | dro it bad seriously affected the red sandstone supply, but} “J. W.” states that’ the northeasterly gales would’ wash 
specially to see it. He rode)through, the streets of Edinburgh | the irman of the Water Committee stated at the fort- | the. sand inte the harbour. I would beg to refer him to the 
on one of the road steamers which had in tow two big wagons | nightly meeting of the committee on Monday that there was | harbour, master, who will tell him that’ no sand is driven in 
weighing seventeen. tons, and he has great hopes of the inven- | no ground for such an apprehension. At a recent extensive | by storms from that quarter, there being no sand to drive, 
tion speseoding in working the heavy mountain, traffic in | firein Liverpool there was a very mage | supply of water, | as the shore at that point (called the Gambol Stones) is all 
Bwitperiand, . Thomson's firm. recently received orders | which naturally gave rise to some very ugly rumours. rock. : ? 
for three of tliese engines from practical,men who had seen| The Birkenhead, Election.—Engineers. cannot be alte-} With respect to the seas running up the slopes of the pier 
one or more of them at work, All recent trials haye com-| gether indifferent as to the result of the approaching contest | (as proposed by me), and falling in spray inside the parapet, 
pletely confirmed the favourable restilts. first. obtained. The | in the borough of Birkenhead. On the one hand, there is| practice has proved that it acts directly contrary, and it is 
durability of the itidia-rubber tyres promises .to be srenpthing Mr. John.Laird, the t member, one of the most dis- | the Upright walls that are always so wet under the’parapet, 
quite marvellous; and there seemg..to.be nothing else ingui naval i in the kingdom; and on the | and there can be no‘ question which is the parapet, as the 
open for experience to settle in connexion with them. , They,| other, Captain Sherard Osborn, quite as eminent, man in | upright wall requires a cofferdam, and the sloping wall does 
completely saye both the road and the, steamer, itself from | his line. It is believed that the contest will be a close one, | not, 7 ry 
damage and from wear; and as the tyres themselves do not | notwithstanding the local influence which Mr. Laird The small stream that he mentions would come inside my 
wear out, thé question of steam traction upon common. roads | sesses, being a resident, and his sons very large employers of | pier as well as Mr. Nisbet's ; not that it would be of any use, 
mag, bo said to.bo at longi Sanpinigs Pm "4 labour. rather the reverse, and causing a nasty stink. 

ledonian Rail ict.—The action at law, which| The Cambrian Railway Company.—The half-yearly meet-| If, ashe states, the sand will always silt up, what would 
i ing of this:company was held yesterday at Oswestry, Lord | be'the of dredging out the harbour as he proposes, to 





I referred to last week as being : now .taken ‘i “> 

actual shape, for in the of the Court of Session, | Vane presiding. , The only really important business was the } make water, and run a very great risk of injuring the 
on Saturday, Lord Benbs granted an interdict at the in- | appointment of two arbitrators, one for the internal section | foundations-of the existing piers? In my first letter to you, 
stance of Mr. Alex. Glen, of this ci , against the Caledonian suk dus ies easaooee The noble chairman remarked that | describing my scheme, at line 22, for north-westerly read 


Railway Company, declaring or paying the proposed diyi- | he with this of asettlement the proprietors | south-westerly, and the piles shown in the cross sectionshould 
dend on. Ordinary Stock, and against the company would forget their aa grievances, and that all would | have been drawn tight through the rubble stonework. 
‘aging any more of the 5 per Cent. Preference Stock No..3,| cordially unite to make the undertaking a really successful I am, Sir, yours obediently, 

d against their epplying to, any other purposes than those | and prosperous ise.. Mr, B twas ¢ arbi- Anruur C. Parx. 
authorised (the Edinburgh, Station. certain. branches in | trator for the. i section, and ,Mr. Ford for the coast} 7, Patliament-street, London, 8.W., Sept. 30, 1868. 
stock, so fi Mill in the handé of - p: deca <a Welsh rae | Coal Trades—The im-|| Taira 1c ComMUNICATION WITH. INDIA Telegraphic 

eo far as still in of the company., This in-| The Welsh Irom, Tin-plate, and. Coat. Trades—The im- maruic Coma —Telegrap! 

terdied janet intended to jaterfene, and does not ot all inter: proved. feeli "which. has recently. sprung’ w in the iron from India, vid the Persian Gulf, have beemarriving 


; feelin, messages ~ 
fere, with the declaration or ent of tle guaranteed and | trade of South maintained, and more | with: rapidity lately. Last returns give 588 messages 
preference disidends,. anovidea. she _oomeneay hes Weles sakes very confident that there vid key, averaging 1 day 16 hours, 101. vid Bussia 
com- 


& 








. is, 
; funds, e) week. . are 
without havi to funds, appropriated by, i i eu orders » . the i and Persia, av’ 2 days 20 hours. Of the 538 me: 
men sil parpons othe pj these dividends. Fenainde the year. sft esha na ea oe Shenton in half day cach, and espe of 90m Toa 
pi et ee seshibe elbsieig diemactves.. late conference at Vienna 


dividends on preference hited ok sin na! Pt Mag a an te py pi ar bg a has no cannes 91 cone oe a Sang Soueaananael 











the chairman, intimated that. ix quence of the. 
interdict Oyfainedl a ites - J con ig pey-y Inquiries Ito tL : least. 
ment of a dividend of 14 per cent. on, ordinary stock, that | the previoys two or. impsovarpans 14 Also)! befor o yoar atleast. : t 


poe, wy 
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TIN-LINED LEAD PIPES. 


On page 62 of the third volume of ENcIneERING 
we published an illustrated description of the process 
adopted in the United States for manufacturing tin- 
lined ‘lead pipes—a process based upon the well- 
known experiments of M. Tresca on the flow of solid 
metals. The operation consists in casting a conical 
ingot of pure tin, which is then bored out to fit a 
mandril, the size of which corresponds with the 
diameter of the pipe to be produced. This ingot, 
after being turned down in a lathe, placed in a re- 
frigerator, and reduced to a temperature of 12°, is 
set upon the mandril, which is fitted into the ram 
of an hydraulic press, and exactly in the centre of a 
circular mould, into which lead is poured from adjoin- 
ng furnaces, placed on each side of the hydraulic 

ress. The mould is placed within a casing kept 

eated to a temperature of 267°, to prevent the lead 
from chilling and parting from the mould. As the 
tin has been reduced to a temperature of 12° 
above zero, it resists the superior heat of the melted 
lead, and only begius to change form as the former is 
hardening. A perfect junction between the two metals 
is thus effected without so much fusion of the tin as 
would destroy the continuity of the lining when, the 
pipe is drawn out. When the ingot is cold the de- 
scending ram forces it through a die, forming a con- 
tinuous pipe, with a tin lining, the thickness of which 
depends upon the size of the central ingot. 

tn the December of last year a patent was secured 
by Mr. A. H. Hamon, a resident of Nantes, for a 
process which closely resembles the American one 
just described. In preparing his ingot, the inventor 
casts an annular block of. lead, and acing within the 
central space a hollow mandril of a less diameter than 
that of the hole in the ingot, fills it with tin, which 
he runs in from the bottom of the ingot, through 
the hollow mandril. The compressing process is in 
all practical details identical in each case, the main 
difference consisting in the addition of an auxiliary 
hydraulic cylinder for raising the cast-iron block con- 
taining the matrix, through which the pipe is forced. 

Without considering whether the American inven- 
tion does not render invalid the more recent 
patent, there can be little doubt that the former pro- 
cess possesses great advantages over the latter. The 
method of preparing the ingot secures a more perfect 
union between the two metals, and an uniform thick- 
ness of lining in the finished pipe is obtained’ by the 
conical tin core in the original block. 

The compressing machinery of the Broadnax, Shaw, 
and Haines manufactory, in ‘I'wenty-seventh-street, 
New York, is more simple and as effective as Mr. 
Hamon’s, and finally, the length of pipe the latter 
can produce is limited by the size of the ingot, whilst 
the former can manufacture continuous tubing. 

Both Messrs. Broadnax and Co., in America, and M. 
Hamon, in France, are already manufacturing the lined 
pipe in large quantities, and, whilst the inner surface 
ensures a perfect freedom from all the deleterious con- 
sequences arising from the use of water brought into 
contact with lead, the increased strength obtained 
from the superior tenacity of the tin enables the 
section to be reduced and the pipes to be manufactured 
at the same prices as ordinary lead tubing. 








H.M.S8. Guarron.—The keel of the Glatton, 2, 2709 tons, 
500 horse power, ironclad turret ship, building at Chatham, 
has been laid on the blocks in No. 3 dock, and the frames and 
bottom plating are in progress. ‘The iron plates for this 
vessel will be supplied by Messrs. Jukes, Coulson, and Co., 
who have accepted the contract from the Admiralty. 

Tus Consumption of SmMoxs.—A copy of Mr. Rawlin- 
son’s report to the Home Secretary of his recent inquiry as 
to the alleged neglect of the Town Council of Hanley to 
enforce the smoke clauses of the Sani Act, 1866, has been 
received by the town clerk from the Home Office, together 
with a letter from Mr. T. Taylor, who writes: “I am to 
request the early consideration of the report by the Council, 
and to state that the clauses for the prevention of smoke, as 
embodied in the 4G ee 1866, must be duly and 
properly enforced.” Mr. Rawlinson reports that the allega- 
tions of the memorialists have been substantiated by the 
evidence adduced at the inquiry, and that the Town Council 
had taken no effective steps to enforce the Act prior to his 
first visit in July. They had now taken the preliminary 
steps, and had promised to carry out the Act as far as prac- 
ticable. Time would be required to make certain structural 
and other alterations in furnaces and chi and Mr. 
Rawlinson thinks that a year from the 1st of November next 
may reasonably be allowed for this purpose. Immediate 
action should, however, be taken to enforce the law against 
the worst cases, and this action should be continued. Mr. 
Rawlinson points out that the consumption of smoke has 
been proved to be practicable, and says where it is earnestly 
enforced, as in London and other places, the results are alike 
beneficial to the manufacturers and the general public. 





PIPE TESTING APPARATUS. 
DESIGNED BY MR, HENRY COCHRANE, ENGINEER, MIDDLESBOROUGH-ON-TEES, 


LSSssktikiiunzhhnhkihnminnhinh 


Ws illustrate, above, an arrangement of apparatus for 
testing pipes and open-ended castings, which = been de- 
signet and recently patented by Mr. H Cochrane, of 
Middlesborough-on-Tees. In testing pipes by water pres- 
sure, the usual practice has been to close the ends by caps or 
bonnets, and then to force in water until the pipe was com- 
pletely filled; but in the case of pipes of large size this 
system is open to two objections, the first being that, as the 
end caps are subjected toan enormous pressure, they require 
very strong, and consequently expensive, fastenings to hold 
them securely; and the second being that a waste both of 
time and of water is occasioned by its being necessary to fill 
the entire capacity of the pipe. Mr. Cochrane overcomes these 
objections by placing a core, slightly less in diameter than the 
bore, within the pipe, and then pumping the water into the 
small annular space between this core and the pipe itself. 
By this arrangement, not only is the quantity of water which 
it is necessary to force in very greatly reduced, but the end 
caps are also relieved to a corresponding extent of the pres- 
sure to which, under the ordinary system, they would be 
subjected. 

@ apparatus, by the aid of which Mr. Cochrane carries 
out his system of testing, is shown in the engravings, Fig. 1 
being a longitudinal section, Fig. 2 a transverse section, 
and Fig. 8 an end elevation. In these figures, A is a strong 
vertical shield which is fixed firmly to the foundation girders, 
G, and to which is bolted the cylindrical core, B. The pipe, C, 
to be tested, is placed on a truck, D, which runs on rails, E ; 
the ——_ being such that the pipe can be quickly 
and readily placed over the core, an annular space‘ bein: 
left round the latter. ‘This space is closed at the outer en 
by means of the annular cover or bonnet, H, with the india- 
rubber packing-ring, I, which is pressed against the annular 
aperture, so as to form a water-tight joint, by means of the 
screw, J. This screw is fixed in the transverse piece, K, at 
the end of the core, and it is furnished with the nut, L. which 
bears against the bridge piece, M, on the cover. By the 
action of securing the cover, H, the other end of the pipe is 
forced closely against the face of the shield, A, a packing- 
ring. N, being interposed, as shown, so as to make a water- 
tight joint. 

The annular space, F, is put in communication with the 
force pump, O, by means of the pipe, P, as shown; and a 
blow-through cock, Q, is fixed in the shield, A, in sucha 
position that it communicates with the upper part of the 
annular space. This cock is for allowing the escape of air 
from the annular space ; and it is, of course, closed as soon as 
the space is completely filled with water. After the pipe has 
been tested by the application of the proper water pressure, 
the ons,'U. by preg Set oe om oxgaah to the errs 

ights, U, by chains, ing over the pulleys, 8, of the 
ovelagah traveller—is then sadeoh up and Seovat cd of the 
ee ee renee on its rails, V. The pipe can 
then be run off the core by the aid of the truck, D, leaving 
the aj clear for testing another pipe. The arrange- 
ment is al a neat and convenient one, and it is espe- 
cially well adapted for testing pipes of large size. 





Tue 91m. Guy Farturs.—The failure which took place 
at Woolwich on Friday last of a 9in. 12-ton Woolwich gon 
of the “Fraser,” or latest construction, is a matter which 
ought to receive the gravest attention. The issue is not 
wra) up in the question whether the steel tube was 
fla or not, or wi a hundred guns or so of that pat- 


tern have i — proof satisfactorily. We have 
very little doubt z flawed steel tube was the proximate 


cause of failure; but how about the explosive character of 
the burst? The burst as badly as any cast-iron gun 
could do; and we have always been led to believe that the one 
conspicuous merit of the Woolwich guns is, that they are not 
liable to burst explosively. Hitherto, with few exceptions, 
their bursting, when it has occurred, has been of a harmless 
nature; a mere giving way or opening of the structure. 
But here is a burst of a very alarming character. We 
trust that a careful inquiry will be instituted as to the cause 
of this behaviour of a Woolwich gun. Can it be traced to 
any abnormal circumstances and eee explained ? 
We sincerely hope that it can, and that it can be guaranteed 
against for the future. But if it cannot, the question will 
arise whether the i construction is in fault; or 
whether we must up our minds that wrought-iron guns 
are after all not so very much better than their neighbours 
in this respect. Even supposing this to be established, there 
will, it is true, still remain to the wrought-iron guns one 
great advantage, viz., that they do not give way without 
warning. In this case no — be given, as the 
gun went at the first f round; but, of course, on service 
we should have a different condition of things. The argu- 
ment that a large number of these — have } sary proof 
satisfactorily, and that many of them have since fired 500 and 
600 rounds, would be somewhat to the purpose if we could 
only get rid of the recollection of the fact that this - 
ment, when advanced on behalf of other guns, has ly 
been met with, “ Ah, yes! that’s one of the bad features of 
the system, its uncertainty. You may fire 2000 rounds from 
one of the guns without accident, at the 2001st round it 
would fail you.” Therefore, we find little consolation in the 
fact that several guns of this construction have before stood 
the proof well. at we want to be satisfied about is: 
Are the Woolwich guns, or are they not, liable to burst ex- 
plosively ? or is this accident quite exceptional and due to 
exceptional causes? At any rate, it is im t that the 
subject should be exhaustively investigated, and that we 
should thoroughly ohationd the position—Pall Mall 
Gazette 


Gow Com Tarexr.—A target formed of a B gun coil, cut 
open and flattened out, is now lying at Woolwich ready for 
experiment. It speaks well for the iron from which it is 
formed and the manufacture, that ogre’ jor ge — 

during the of opening rolling out 
Pinder Tie bere of which the ta target is composed are 
trapezoidal in section, conforming with the relative propor- 
tion of the inner and outer ro ng gee of the veg 
arrangement necessary in making gun cylinders, but 
obviously unsuited for a flat plate. 
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THE WILSON FURNACE AS ARRANGED FOR 
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Ws have from time to: time illustrated in EnernzERine 
the improvements made by Mr. E. B. Wilson in the system 
of furnace introduced by hi 2 cxcg: Sa why ag ur- 
poses; and we ie a ae ing Mr. Wil- 
gon’s most recent p’ In this arrangement, which is 
adapted for puddling, the fuel is fed through a side door, 
shown in the plan, on to the inclined plane, D, on which 
and on the bottom, K, it rests, as shown in the itudinal 
section. ir is admitted to the furnace at the chimney 
i below the bed in the direction of the 
, G.. From this chamber the air is 


» Figs. 

from which it is delivered through .the perforated 
, into the furnace. 
As we have mentioned on former occasions, Mr. Wilson’s 
furnace is perfectly smokeless, and it has been found to give 
exceedingly economical results. Its introduction has, how- 
ever, been greatly retarded by the prejudices of both the 
masters and men; but we are glad to hear that the opposi- 
tion from these sources is now being overcome. 





THE RAILWAY QUESTION. 
To THE EpiTor oF ENGINEERING. 

Srm,—The railway question is one of the great questions 
of the day. We have seen, during the last few years, an 
enormous depreciation in the value of railway property. 
The public satisfied itself that this is due to “ mis- 

ment,” and is convinced that railways ought to pay. 
But not railways ga they not payed? The 
enormous increase in the wealth of the country during the 
last 30 years is sufficient answer to this question. Though 
the unfortunate shareholder has suffered, landholder has 
become enriched. In fact, railway i are the onl 
class that have not, as a rule, pi by railways. This 
state of things could not last for ever; the veil has at length 
been torn away, and capitalists now refuse to spend their 
money for the benefit of others only, and reap nothing but 
disaster age with abuse from a grateful public. way 
pro or the future will be dependent upon the caprice or 
Sunes of landowners—not a very pleasant prospect for 
those parts of the country which are without railway com- 
munication. 

Now, Sir, a railway is but a road. Who would expect 
that a road should pay 5 per cent. on the capital sunk in its 
construction ? As landowners are compelled to contribute to- 
wards the construction of roads, why should not the same law 
apply to railroads ? 

time has come when the interference of the legislature 
is required to prevent the cupidity or lethargy of the few 
from checking Fie prosperity of the country. 

I hope, Sir, that you will draw attention to this subject, 
which is of vast importance to engineers, not to say the rest 
of the country. 


T am, Sir, your obedient servant, 
E. W. Youne. 
8, New-street, Spring Gardens, Oct, 5, 1868. 





7 


V7" 
i_eHZ2/OMyr 


y a : = = 





WZ 

| 

WY Z 
y 
'G Vj 


Yl 
yy? 


_ Willa, 


Y er’// 
// 7 aa 


Fic.3 


MMMM: 


v 


Y/ : | 
> amma YW) 


—_ SSS 


A (8)TERLING SANITARY REFORM. 


Tue spores of epidemic floating over Essex, found 
last winter a congenial hotbed, and settling down, de- 
ye into a growth that decimated the population 
of Terling vi with a fierce, quick disease. And 
of those whose lives were not burnt out with the fire 
of fever, one-third at least were laid low. The first 
case showed itself a week before Christmas, 1867, and 
about the following April the last convaleseents were 
lingering round the doors of the extemporised refuge, 
sometime the village school house. During those-four 
months the whole community was stunned by the 
affliction dealt so suddenly and swiftly upon them,-and 
the visitation will be remembered for years to come by 
bereaved households and burdened ratepayers. 

It was not the first time that such an epidemic had 
visited Terling. There rests there a tradition of one 
deadly season, when only three survivors were left to 
bury the others, and certainly within living memory, 
fever has been often more or less busy with the popu- 
lation, who had but occasion to look outside the doors 
of their cottages to find the cause. 

Terling lies four miles out of the high road of the 
Great Eastern Railway, and near Witham, an insig- 
nificant place, about forty miles down the line. It is 
a scattered village, divided into four small lots, and con- 
nected with a parish of the same name, and of consider- 
able area. The village itself contains about 50 poor 
cottages, grouped irre; ly on the slopes of a valley, 
at the bottom of which runs the river Ter. The house 
property belo: to one or two large owners, and 
a number of small proprietors. Previous to the outbreak 
of the epidemic, all these houses were in a lamentable 


¥ | state, as regards their repairs and general condition, 


and in respect to: their sanitary ment, though, 
— no worse than can be found in hundreds of 

amlets all over England, were a crying disgrace alike 
to the peer proprietor, and the = owners ; not one 
charm was bers, Be court the disease which came 
at length, and it had been the work of years so to 
saturate the ground, the houses, the people them- 
selves with the elements of sickness, that when that 
sickness came, death reeked up from the soil, blended 
with feod and water, and found slight resistance where 
there was so little vital energy. The dwellings, for 
the most part, grouped in rows of three or four, had 
either one back yard in common, or, at the best, were 
separated by a rotten fence or m hedge ; and in 
these yards were thrown the domestic refuse and ex- 
crementa. It was, moreover, the delightful and 
primitive custom in this Arcadia for the shepherds to 
excavate within the yards, small circular pits of 
moderate depth, called, in the local vernacular, 
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“ bumbees,” which were devoted especially to the re- 
ception of Arcadian feces ; the lighter nuisances, such 
as soapsuds, dirty water, vegetable and animal etceteras, 

ing, as a rule, tipped out promiscuously from the 
rear door to gravitate. Now, in the course of time, 
the pits enlarged, through the soddening, and the 
falling in of the sides, and their contents filtered 
through the ground one to another, aided by the 
constant discharge of household general drainage from 
the surface, until these back yards became nothing 
but huge cloace, festering in filth—it may be 
knee deep. And this, more or less, prevailed 
throughout the village, for in isolated cottages 
the “bumbee ” ment was still the rule. 
Now all this was bad enough, and like enough to 
breed disease amongst all the unfortunate animals 
breathing the vitiated air and imbibing the poison 
through the skin penne: but besides this Terling was 
cursed with the blessing of an unlimited water supply. 
A boring of a few feet scarcely ever failed to bring to 
light a bright clear spring, rising up through the 
clean gravel as soon as the superimposed im- 
prisoning stratum of gravelly clay was cut out; so 
each cottage or group of cottages-had a well sunk so 
as to be near at hand, and, as a matter of course, 
close to the open cesspools also, which filtered into 
them their poisonous essences, leaving the water 
bright, clear, and tasteless as ever. us had the 
domestic economy of Terling village held its own for 
many years. The local board of health were wont to 
say from time to time that something should be done, 
ending their duties with that recommendation ; and, as 
no serious mischief arose from the consumption of the 
contaminated water and the inhalation of the fetid air, 
they slept in security. But heavy rainy days last 
autumn and the commencement of the winter, soaked 
all the ground, and increased fourfold the filtration 
from the cesspools to the wells. The people drank 
and cooked their food with the water as usual, and 
prepared themselves for the pestilence, which came to 
cut them down and wake up the local board sufficiently 
° force it to the conclusion that something must be 

one. 

What it did was to send to Mr. R. M. Gover, 
medical officer of the Millbank Penitentiary, to come 
down and tell them how to act. Upon inspection, Dr. 
Gover saw the cause which could not fail to strike 
any one but the sufferers themselves, who even to the 
present day regret their departed dirt, and maintain 
that the fever “ was brought in.” 

‘Upon the medical officer’s suggestion the local board 


commenced the removal of the mass of sewage; and alter 
the holes had been-filled with clean gravel, and the sur- 
face of the ground levelled, brick cesspits were con- 
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structed of greater orJess capacity, according to the 
number of cottages they had to aécoimodate. These pits 
were cemented on the inside to render them ge = 
impervious, and filtration to the wells impossible. But 
although this measure in- some de; rectified the 
evil state of affairs, in proof of whieh the fever cases 
began ‘to abate, the scientific sanitary engineering pro- 
duced a new state’ of ‘things sdarcely'less pernicious, 
and itt ‘one way’ 'the’ new cesspits ‘were absolutely 
worse than the old Pa ened oe ‘when Ge sewage 
was poured u ‘the ground. and*emptied into t 

holes, the Sait sicted to some extent tog deodoriser, 
ard fedited the'evil vapours toa minimum, though in- 


' sididtisl ig the springs. “But in the brick 

poner xmveres ¥ deodorisenin was possible, and 
they, instead ‘of ‘being only the receptacle of solid 
depdsits, bedame filled almost. weekly with the collec- 
tion of household drainage from the various cottages ; 
and this comparatively harmless matter, mingling with 
the’ fecal deposits, rendered the cesspools so many 
plague pits, from which emanations arose, which would 
infallibly have brought back the epidemic with moré 
deadly results than ‘ever tothe already enfeebled con- 


stitetions of ‘the: . 
As the local was unfitted to deal. properly 


with the jonj"undas the improvements already 
Mentapr@are dbetiucly imperfect and unsatisfactory, 
Mr. Willian Clark; engineer to the Calcutta, manici« 
palit yas consalted-ag'to the possibility of effecting 
a ‘thotiiglt's reforttyand hindering effectually 
in the fUturé'a recutrénce of the preventible visitation 
of: thepast. 
‘The#S! were three! things to be done: First) a pure: 
had tobe substituted for the, still im- 
, then the eésspools had to be applied 


wiiter “su 
Pp 
preguael ring, purpose;‘and proper means ‘taken, 


to°deodorise' their contents, ‘tind lastly, to effect: this, it 
to-construct a system of sewers which 
should colfect'the general louse drainage, and dispose 
of it in a mannerwhich should at least be harmless, if 
it did not prove beneficial. 

The first consideration, then, was the fresh water 
supply. There existed on the estate of the principal 
owner, whose kindness and liberality to his tenants dur- 
ing the fever did much to ‘atone for all previous neg- 
lect of their sanitary requirements, .an abundant ‘water 
supply, far removed from any of the sources of contagion, 
and which formed ponds, fed by springs passing up 
through the gravel. Two of these ponds have been 
drained, cleaned out, and refilled with’ large gravel, 
throughjwhich the water filters as it rises, and is collected 
into mains, passing to a sumph or well, placed at a lower 
level. An overflow from this well conveys the surplus 
water to a third pond, into which it is-discharged, at 
an average rate of 200 gallons per minute. A fourth 
pipe’ forms the supply main down to the pumps.’ The 
river Ter, which winds along the bottom of the valley, 
and drains the slopes on which the village stands, 
tumbles over a ‘dam with'a fall-of five feet, and here, 
at’ the lowest level of the valley,-was found: a con- 
venient spot for the erection of such simple machinery 
as was needful. 

The old dam was removed and a new one formed, 

rovided along all its width with sluice gates, to regu- 
fate the supply of water, which, on falling, was con- 
ducted through ‘aflame to a Poncelet water-wheel, on 
the shaft of which is mounted a three-throw pump. 
The whole plant is placed within a pit, and covered 
over, out of sight. The supply pipe branches at the 
foot’ of the air vessel, one main proceeding to the 
highest level, more than a mile distant from the pumps, 
and the other to the lower and nearer part of the village. 
The simple pumping machinery is supplied with the 
necessary hy: s to the suction and supply mains, and 
a sluice for ting the feedto the wheel. A 3 in. 
main is ‘sufficient to supply the limited wants of the 
community; and will, doubtless, be sufficient for all 
time, for the Tearlinge of 1322, when ‘the ‘first vicar 
was installed, was probably a busier place than the 
Terling of to-day, which has settled down to the stolid 
rusti¢ism ‘for which all the’ out-of-the-world Essex 
villages are famed: As no compulsory power existed 
enforcing the population to abandon aad fil up their 
wells, it-was a matter of prime necessity to give them 
greater facilities for obtaining water than they had 
mere possessed, ‘and to this end Mr. Clark 
d it absolutely to inet hydrants so close 
together that the water would’ be brought within 
50 yards of every cottage as a maximum distance. 
Accordingly, the stand pipes are arranged as the dwell- 


imgs are more or less scattered, twenty-eight of them’ 


being sufficient to meet alb requirements ; ‘the highest 
of these is placed at an elevation of 60ft. Thirty-five 
of the houses are, however, too isolated to render it 
advisable to supply them from the ‘same source, and 


; -Aecordingly, 


the hydrants in this quarter are accordingly fed by 
gravitation ftom a well adjacent. 

The water power derived from the overflow of the 
Ter is, under all ordinary circumstances, sufficient to 
keep the pipes filled to the highest level, but, as: it is 
possible that in unusually dry seasons there may be 
occasio an insufficient force, a storage reservoir, 
with 1 gallons capacity, is now-being const 
-at the summit level, which. will berfilled-by.the 
and, in addition to the ‘adva of 


renee -working.to 
which at. present is allowed to ran away from the 
ee ee. When this is ait may’. be: 
advisable to keep the wheel, at work only a few; 
hours of each day; at present rset eg twelve. 
or fourteen, hours out of the: twe r, supplying: 
from 30:\to 40 gallons per head. er diem. Salford 
The second point in thé sitiffiry scheme to be con- 
sidered was the best and most efficient means of col- 
ing and disposing of the general drainage from the 
different households ; it was imperatively necessary to 
keepit out of the cesspools, for the short experience 
that had been gained, showed that if the system of m- 


refuse was continued, effects as disastrous as those 
from which the village was’ then staggeringly recover- 
ing would recur. ' 
drain, iy fouk the main reads,,amd divert- 
ing its course pra 9 to: such 
or in front’ of the rows of houses, as cireumstantes 
rendeted convenient, . This i i 
cated with the service’ pi 


every: | being a simple,eonnexion 
with eocieias fa thoweett pipes from the hydrants, 


pesnae 
flush the sewer from end to end; | There are foursuch 
systems in the village, their arrangement depending 
upon the gradients and the means at the engineer's 
disposal for getting rid of the discharge. To this end 
the main drain of each system terminates with an oper 
mouth, in a sloping field, which empties into a nearly 
horizontal trench cut into the ground; from this 
trench, at right angles to it, and running down towards 
the foot of. the field, are formed transverse cuts which 
carry off the drainage and convey it to all parts of 
the ground by which it is absorbed. This system is 
only an partially carried out, as the drains are not 
completed, and many of the service connexions are 
wanting. But although not a month has elapsed since 
the first drainage was turned upon the ground, its 
effects are already manifested by the brilliant stripes 
of green which fringe the longitudinal and the cross 
cuts in the field; the nuisance. to the cottagers is re- 
moved, a benefit to the ground is certainly obtained, 
and, further, there is a good security against “slops” 
being thrown into the cesspits, because it is less 
trouble to pour them down the sumphs,; and, a 
less frequent emptying of the pits. is necessary. 
The second vital necessity in the reform is thus 
obtained. The remaining requirement is of less 
penueen fortunately, for its fulfilment de 
a slight amount of care and cleanliness being duly 
exercised by the villagers. It is recommended that 
they should regular] Seodorise the lawful contents of 
the cesspits, by the addition of earth, ashes, or other dry 
rubbish, by doing which the inconvenience arising from 
the exhalations will be reduced to a minimum, and the 
material will be absolutely in a better. condition for 
spreading over their garden grounds than if applied 
unmixed. But, as we say, this requires some care and 
method on the part of the community, and it is perhaps 
too much to expect that the conditions will be ob- 
served... As an assistance to obtain this end, some of 
the more recently constructed cesspits have an entrance 
from the rear, so that, in addition to their primary use, 
they also form the family dust bin, the entrance being 
covered with a lid. 

Reviewing all that has been done in Terling, and.at 
a trifling outlay—for the whole sanitary reform did not 
cost 1400/.—we come to the conclusion that the sim- 
plest means have been employed to arrive at the most 
comprehensive end, and that so far as mechanical con- 
trivances, adopted to dispose of fever-breeding filth, 
and provide an unlimited water supply are concerned, 
nothing is wanting. It rests now with the Local 
Board to inspect properly, with the proprietors of the 
village, to sliow some thought for the well-being, of 
their tenants, and for the latter to respect such simple 
observances of decency and iness as are not, be-, 


“se upon 


At present, matters look well in Terling, for the whole 


parish lias been Frightened, the parishioners’ pockets 
are burdened with extra taxes to support the 








diseriminately throwing into them all wet and dry } fimo 


with th spteecapiatililed x pigubhorseton 
as, stood aside, wi "branches runnitig behind | broken— 
arterial system coumuni- | for. 
nt wen each, dwelling, |: 


which sufficient. water is always flowing‘to | i 


widows and the orphans of the dead; the lan- 
proprietors, too, have helped «more or less wil - 
ingly; the Government Inspector of Nuisances ha 
w round more than once to report for Messrs 
the Commissioners, and the Local Board are un- 
usually active. It is a sight to see one of those 

it i thority—a chu chwarden most 


tad 2 bea 
« 


“« 


pteverting: Hing) 
waste, will store upethe water te ; 
| wincial 


ee 
plied; and 


nd poet a ry ryt po ay Messrs. 


the Commissioners have forgotten Terling, when the 
owners of the land have lost the sudden interest they 
have taken in the welfare of their tenants, when the 
contemplation of cesspits shall have lost its charm 
with the Local Board, and the problem of the ascending 
water column shall be put. aside im- one of those things 
‘or the aborigines of 
places with it) will not, 
if the hydrants get 
, or ifthe stapid prejudice 
ae water, will 
again brought into use ; 
choke..ap or the grids get 
algeady—is there not a 
esspits will again be used 
' nce even that old 
; and the ground yet 

i times ? 


the hab. > 
and induced to aid themselves; for it is to that end 
that commissioners must inspect, and proprietors 
advise. ie 
As we have said, Terling, prior to the 
was not an exceptionally unclean place. 
visit hundreds of villages in England, and see in. 
of them the ayant Ne por b elements, hw same 
open. cess of su drainage, the same 
brutish indiflorence to habits of cleanliness that are in- 
eulcated even by the inferior (2) animals, and the same 
insurmountable prejudice against. sanitary innovations, 
which would lead the rustics out of the dirty grooves 
in which their forefathers lived and died. 1t.is no 
merit. to.all these hamlets. that they escape the scourge 
which laid Terling low. . It. may be. that«in that place 
one element to fever existed, which is eften lacking 
elsewhere, or that the aguish air of Essex predisposed 
the villagers to disease. But the, retribution that 
followed. the culrege. an natural laws. at Terling may 
be repeated elsewhere, and that.example points to 
universal prompt reform, and to carefal efficient super- 


vision afterwards a : 
The physical difficulties attending such’ negessat 
changes are not great. ‘There are few villages 
where a little thought will not suggest to the engineer 
a cheap effective means, fauna plentiful water 
supply, and proper drainage. Numerous cases are 
quite analogous to that under consideration, where 
scattered houses are pitched upon the slapes.of a,valley 
at the bottom of which a,river flows, , Water power 
is always.at hand sufficient to meet all- requirements, 
and be dissherged. Os _ Me bes Mas 
fan. charged, Or, if. sach power he not near, 
many instances it can be | fom within a ay 
tance to drive a wheel or, turbine which. shall give aut 
the highest duty with the least expenditure. . Ory at 
the worst, a steam es may be erected and main- 
tained with but little expense. ypc re “at 
eases where good judgment, aided by. m 
canpot meet and conquer all. the 
in the way of such sanitary reforms... sie £2. wo mony 
Again, the means-for carrying out ‘such 
with a. few —— isi asiwits 4 
securh assessed parish property is.always 1 
and leshataen while besto: ella, 
power of borrowing on 
gulated the rates of interest payable - 


Doane 


» has. 
talist, who, with his interest, nite Sarat : 
capitalist, who, with his interest, receives‘back animally 
a vertain portion of’ the ‘amoult saat yr 


iability is di Cause, 
liability is di ih sana, he wo 


payments are not. 


yond the power of a village community, even. in — to eee @ receiver in-possessi 
ands, and co 


on — 

oe bee eres eee * a 
comparatively small addition to the rates of any parish, 
or union of parishes, if need be, suffices.to.raise the 
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yearly interest and the sinking fund for the repayment | of a change, it was only that fever that produced this | E', but which, during the j rammer 
of the money borrowed. A term of from twenty to| alteration, and had it not been for sucb’a stimulating [9% withdrawn by means of the lever, d, and the rode aed bell 
ag f on 1s mene pag upon, for er cockney of cause, the poisoni ¥ bumbees” and poisoned wells on? oo tables, BB, anny sna vchmongey of 
e habilities, and in r case cent. in-| might maintain i possessio - moulded, w: are arranged to 
cludes the stipulated interest of 5 per omk and the = oe m of the | lowered into the tables in a well manner by means of 


capital sinking fund. Bankers are often ready to ad- 
vance sums on these terms, but the arrangement is 


jally suitable to insurance companies, who can}. 


ord to receive back in small ammial sams the large 
amounts lent by them. But when, as would be us 
the case in village sanitary reform, the sums requi 
are too sinall for a banker or an insurance office to lend, 
then it becomes the landed proprietor’s duty to advance 
the needful money. The outlay at“Terling was met in 
this manner. +3 

But the moral difficulties involved in changing some 
of the fixed habits and domestic customs ‘of the in- 
habitants. of rural districts are Serious, the 
res pre of landlords to 9 and ithe 

of official inspection no one. The villagers 

are poor, ill-fed, bod sworked, OG to the pasado of 
precedence, and resent bitterly all: interference with 
arrangements which haye served,their.turn for genera- 
tions. They the visits of ‘inspectors as intru- 
sions, and wonder why they should not be permitted 
to do as they please in matters"which concern them- 
selves alone. A standpipe does not compensate them 
for the loss of their well and-bucket, albeit-they only} 
draw foul water; and even there) is jamongst them a} 
sneaking affection for the “‘ bum ,0r its. represen- 
tative, which makes them regartl' with j » the 
cemented brick cesspit, against#whi¢h ‘ange! a. 
ae er — As sige! niger “ot "Us 
engths to which this prejudice’ is ¢atried’ amongst 
thes rsons, it may be mentioned that at. Terling, 
several attempts have been made to, cheke* up ‘the 
new well, and stop the water supply tothe village. 
Even yet, although the standpipes' have’ bee 
for many weeks, some stoutly: maiiitall 
ference for the tainted wells, and, many.2 
disfavour the alterations that havé’been oo Witbhey 
such a people, whose instincts’ Have been formed:in | 
the lowest mould, and whose affections make theni’ 
cling to what has been familiar’ : is it to 










be wondered at that ‘passive a -active 

resistance should moda ebeiedieced which are: 

solely for their good ? 8 ab hang Si nenTe Ty 
The carelessness of ‘the «Jandowners, and the 


false economy or neediness of the’small proprietors 
too often help to maintain the present state of affairs 
amongst their tenants. The former have always, to 
their credit be it said, open hands wherewith to help 
their dependants in time of trouble, but few will take, 
or can be expected to take, the patient care by which 
alone the sanitary condition of English villages can be 
improved, 
* Tt takes a high soul’d man 
To move the masses, even to cleaner styes,” 


and it is easier both for landlord and tenant to let 
— go on in their wonted manner. ie 

ith the lesser proprietors, ¢hances for improve- 
ment are even smaller. A ‘Maw, scarce. abate the 
peasant class himself, by dinttof Seraping together the 
village pence in a small general’ store, acenmulates 
enough to buy a lot of ground,’ and’ a' few edttages. 
Or it may be a petty Londo #radesman, who, has a 
mind to end his days as a “ ¢out gentleman” (save 
the mark !). Such people invest their sayings, to live 
upon the interest, and have tO @btuitt the utmost from 
their capital. Repairs maké a de ‘from’ their 
income, and the cottages will betenanted whetlier the 
roofs are sound or = ae ono be élean _ 
knee deep in sewage filth. Bésides,’the property will 
last their time, and what more is needed > ‘So every 
“year sees compound deterioration at work, bringing 
rsa decent cottages to ie = 2 inva 
tagers in the same decay. m, when the’ bi gs 
tumble through sheer rotteniie’s,"another owner sets 
peated from 


up fresh ones, aid the same"story is re 
generation to generation. ny 
























Lastly- comes the difficulty @F legislation): ‘The 

i boatds of Doctorroapelides being ‘as, @ Tule 
incompetent to deal with s For other qua 
involving’ thought or, judgmétit, are split) ap 
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* > with the bolt. 


land in perpetuity. 





designed and patented by Mr. Henry 

this seeehioess tates tht camionan rer tapes Bp cle 

thamnad in thoguonld bona aersin quantity slope tod. 
in : 

sing filled thovboiien of vids talent oo ost ot 

sét of rammers is formed with the acting 


in 
Or entice hivvog ome 
ing surfaces 


i Wer 
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The arrange ment of mouldi 
which we illustrate, is intended 


The rammer frame, i 
upon which are fixed four differently formed sets of 

+, G*, Gs, G*, of which those, G*, are intended to act on the 
first charge of sand filled into the mould box, G? on the 
next charge, and so on, the rammer frame being for this 
purpose first raised, and at the same time:turned a quarter o 
# revolution, and them made to descend ‘rapidly by 


4 
BES 


i 
i 


aU 4 i 


by gravity and to com 
In order to control the foree with which t 
descends, or, if need be, to-arest its descent, the jJevers, 
are by links, N,:to'a cylinder, Q,: 
mr Omg ~~ up and ae a 
capable of being pressed tightly against 
tell-ereak Mewny ¢ per by the 
retarding or stopping the motion of the 
the.motion of the rammer frame. The collar; ‘P, is ordinarily 
kept, off the cylinder by the spring, 8, pressing the treadle 
w ) . bx 


ent for turning the rammer frame a quarter 
of@ revolution at every upward motion, in order to bring 
another sét of rammers into action, is more clearly shown at 


5-4 to 6. The frame turns freely upon strong 

, carried by,the blocks, E, and is’ provided at the one 

end with four spring rollers, U', U2, Us, U‘, carried, as 
win, and capab’ ing pushed back into recesses in the 


end of the Fammer frame, as shown at, U2, Figs. 6 and 6, but 
f pressed forward, by means of .% , V, so as to 

sojeet beyond the frame, F’, as shown at, 1 fig. &. On the 

ing of the rammer frame the roller, which for the time 

i is situated a& 2, in the position of the frame, shown 
dotted in Fig. 4, in contact with the lower end of the, 
stop. plate, W, ‘the frame, F, continuing its upward 
r , is consequently caused to turn on the pins, T, until it 
has attained ts highest ition, shown by the upper dotted 
me vi Fig. 4, whén it will be seen that the rammer frame 
“have performed.a quarter of a revolution. The other 
ing with the frame, F, are made 


ing rollers, U, in turn 
». shi inst an 7 surface, X, formed at the top of 
‘the block, E, whereby they are pressed back, as shown, so as 





of the ascent, while the upper ends of thé grooves are 

as shown 80 as to allow the arms to spting forward 

ing the descent the arms}@,are pushed 
sf 


box. Instead of actuating the rammer ' 


described, it 





ges race pices aac 
con : 


Reuras on 
: me os ‘to 
Paragon 


in the 
power, either 

links to the piston 
it which is regulated 
to the shde valve, or two 
the guides, D, and the 
the sliding blocks, E. 
made single-acting, so as 
rammer frame, or they may 
both the up and down 


a 


id, 
of 
so as to effect 





RADIATION FROM STEAM BOILERS. 
Tue following are the results of some experiments ro- 
cently conducted by Messrs. Fox, Head, and Co., of the 
Newport Ironworks, Middleshorqugh-gn-Tees, to test the 


value of Jones’s 


‘furnace, thd 


non-conducting .. manufactured b:; 
their firm for coating boilers, &, Gy was one oa 


negted with « paddling 


} 


and 
ap 


pple either ithe plastic 


fas not protected by 
lewhh yy the surrounding 
ked-at 50 Ip. uare 


the whole ot 





to fit the boiler or steam pipe” to be covered. Vertical 


boilers, 


are covered with the plastic cement an 


such as that on which the re were made, 


haybands, and, when 


finished, are encased with wire netting. 


During 
and the coal 


the —— the weather was fine and warm, 


the iron produced, the time of the experi- 


ments, and all the other circumstances were exactly similar 


in the two cases. 


A water meter—one of Siemens’s—was 


attached to the feed pipe, and this showed the exact amount 


of water evaporated with 


and without the covering. The 


results of the experiments were as follows :— 


‘ Boiler not Covered. 








Experiment No. 1. The ‘boiler was filled to the ordinary 
level to start with. 
gals. 
Monday, 6'4.m-to 6 P.m., water passing through meter 1000 
Se" SSS « pees 
Tue: y eee Lpevr >> . 1160 
»  « Righb i yah e- 11650 
esday ose 1000 
‘> night ... 1100 
Th cos Saddle 1070 
* night P 1130 
i aes ae ose 1190 
pea MIghb |. v0 1000 
Saturday, half day - qo 900 
Total oe whe eee ose 11,690 
Total time; 126 hours—92} gals.=14.8 cubic feet per hour. 
, Boiler Covered. 
Experiment No. 2., Boiler filled to start. a 
ga 


ee aL 


up into the jon shown dotted in Fig. 4. Re 8 AN 
rem: P ror the rammer frame in its raised position when 
‘sanitary reform. the mould require to be changed, ne been 
the manor place f | each end spring catches, c c, which are cansea'b n by the Messrs. 
defence of Bombay. 





improvements, when the fever 











{0 project out between the guides, D, below the didine blocks, 





Monday, 6 aiati‘to'6 P.m., water passing through meter 1450 
A TT ae, plea aniaaaiags | 4 


ew Tw w TURRET Surp.—A new d Je screw: 
iron il hl ship, camel Abpea hae 
! *the Board 


to allow them to pass the projecting stop plate, on their ve! 
downward motion. The stop inte, W. is capable of being y ete tas has Ney . os 
drawn back by means of the handle, W', so as not to act Wei Se thie se * 3460 
upon the rammer frame, should each set of rammers be re- ednesday pie te % ari * 3480 
quired to act more than once on the mould box. In order Thur nigh =f Te bale , 1720 
to hold the frame, F, securely in the correct ition after ursday icht. pag y FT heagg: . 1500 
being turned, as above described, a spring bolt, Y, carried by Frida: BOGE ingrir ces Magt "1 Mes see 4 oe 
the block, E, is made to spring — into an eye, Z, formed | “ 'y see oo vet es sonrry! pee wep i 
d ne, the bolt being retained in a backward position |<,” Acmight | °.:. ‘ ee ag LT bf 
ota f advent, of the frame by means of thé hi arms, Sattrday, half-day “ ene)! ON i 
oe ed\to the bolt, the ends of whichin the lowest}. jy). otal up titiiC 16 080 
7 . : ~~» ore ase ~~“ o“ ” ' 
4 as inado by the'curved form of sugh groves to |, Total, Hime, 126 houre--197.5 gels 20.4 cubic Tet per 
w the belt, ¥, back out of the eye, Z, during first ae er rhiah plainly,shows the invpedaaiions 


circumstances. 








to be 
Admiralty to be constructed 
at Poplar. She is intended for the 
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PIPE-MOULDING MACHINERY. 


DESIGNED BY MR. HENRY COCHRANE, ENGINEER, MIDDLESBOROUGH.ON-TEES. 
(For Description, see the preceding Page.) 
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Oct. 9, 1868.] " ENGINEERING, 
KENDALL’S PNEUMATIC BRAKE AND INTER-COMMUNICATION APPARATUS. 


AS APPLIED ON THE LONDON, CHATHAM, AND DOVER RAILWAY. 
(For Description, see the following Page.) 
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EXPERIMENTAL TRIALé, SEPTEMBER 17, 1968. 
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sponient of the % Mercury criticises very seyerely 
conduct of the directors and managers’ of this company, 
and brings The to book for an article which it 
lately contained on the subject, and referring to the 
pcre og Pp ate in complimentary terms. That up to the 
present company has been a complete failure all must 
allow, and neither censure nor praise can alter the position 
of the shareholders. One thing there need be no dispute 
about, that the depressed state of the iron trade for the past 
two years does not sufficiently account for the extraordi 

loss of capital, so that blame must attach to some person or 





The apparatus for affording intercommunication be~ 
tween passengers and guard is equally simple with that for 
working the brake. Beneath each carriage 
spherical vessel (see Figs. 1, 2, and 5) which is fitted with a 
three-way cock, by which can be pleat pr preeennnmanr 
either with the pipe containing supply of compressed air 
or with that by which the air is edmitted to the cylinders. 
This latter pipe, it will be remembered, 

’s com t, and i 
whistle, as shown in Fig. 4. Under all ordinary circum- 
stances the plug of the three-way cock connected to the 
spherical vessel just mentioned is so turned as tu place 
vessel in communication containing the com- 








the plug _o coo ate Shick, by mall -. = 
recharges ti u. e 

can spelen owe caused eecend whistle a 
second time, and so on. cock, above referred 
to, is shown to an en’ scale ll and 12. To 
prevent the whistle from being. : time + 
serepliod, te stem ‘valve, which when 
the oll pegee of as ad : . to the No. 2 pipe, 
— ae the supp tle. ty Oe echaxe 
sli ca } pipe, 

into. i of the air. 6 @ spherical vessel, in in- 
sufficient to. move this thistle, therefore, is left 
oe. os “era & 


signal was given. CP tn Mae acd 

"The ee adopted for coupling the pipes betwéen the 
carriages are very ingenious, and at the séme time very 
simple. Each pipe is connected at each end of each carriage 
to a flexible india-rubber tube, .and each pair of, these 
tubes terminate in a junction piece, as shown in Figs. 7, 
8,9, and 10. Each junction piece has projecting from it 
a curved. finger, be fits into a — onding’ slot in 
the junction piece 0’ pipes on djoining. carriagi 
onl thus forms a kind of hinge which connects the 
lower edges .of the junction pieces or. coupl gs. The 
upper edges are held together by spring catches, as shown in 
Fie. 7, and the whole > aul ead is such ny) while the 
coupling and uncoupling can formed wi e greatest 
facili \aan is nothing likely to get out of order, The 
tightness of the joint is _by small india-rubber rings 
let into recesses around the eponings of the pipes, these rings 
being pressed against each other when the pipes are coupled 
up. i the points where the india-rubber tubes join the 
main pipes, cocks are placed, these being so aay 
that, in the event of any away, 
are closed by the india-rubber tube falling into a 
sition, and the guard is thus enabled to work the brake on 
ion of the train on which oe yen Sparse deeded 
is also provided with arrangements for applying e 
can alse bring it into action on his part the train, the pi 
or reservoirs carrying a sufficient supply of air to apply the 
brake several times without any fresh air being ft into 
them by the pumps. , 

There are ao oo trains fitted up on Mr. Kendall’s system 
‘at work on the London, Chatham, and Dover Railway, and 
one set of the a u has, as. we said, been running two 
years and a half. During this time it has answered. its pur- 

well, and has required no repairs beyond the renewal of 
blocks, and such, matters as may be set down to fair 

wear and tear. In enone Ss onion, Co. rene 3 suet alone, 
without the apparatus for tion, many 
plifications may be made in the details, and ra ge Be 
réduction in its eost. It_is, we think, in this form 





that it is most likely to be applied to trains working what is 
tdiad guanine sat Be each tenine it is woolly 
apuencly odephedt or the informatjon of those who may 
require icu et a eenaee ieee we 

e and appa- 


y; who are re 
ven-street, W.C. 





is placed a small | ¥ 


have nearly exhausted their 
The | slackn 


Pp The shares with 112 106. paid can only command 
21. 10s.—a loss of ped 20 per cent. Thus a property 
which cost 460,000/. is only worth about 100,0007. ahter four 
ears’ management. Why the “goodwill” of the concern 
was worth 93,9701. when the Joint Stock Company was 
formed! It is for the shareholders to ascertain who is to 
blame for this state of matters; for, as I have said, although 
the state of the iron trade would account for no dividends 
having been earned, it would not by any means account for 


such an enormous depreciation of t roperty. It is 
worthy of notice that during the long periods of depression 
were enabled to pay their 


in the trade other large compani 
shareholders very respectable dividends: as, for instance :— 
1866. 1867. 1868. 
per per per 
cent. ecént. cent. 
Charles Cammell and Co. (Limited)... 10 10 10 
John Brown and Co. (Limited) 6 6 
Bolckow, Vaughan, and Co. (Limited) 10 10 10 
Patent Shaft and AxletreeCo,(Limited)15 15 15 
Midland Iron Co. (Limited) 1% 16 2% 
Consett Iron Co: (Limited) .. .. | 5 5 74 
But during the above period the Mersey Steel and Iron 
Company paid no dividend whatever except one of 6 per 
cent. for'the first eseiond wbich was not paid out of seo, 
: holders by the vendors. 


but 
, The Welsh Tre and Coal Trades,—The leading 
ironworks in the ue to be actively employed in 
Russian so.as to get 
navigation 
continue for 
the owners 


three 
oe wate " the risk for the high 
now pinio: 

will be a fair amount of sai tae ts 
establishments i 


6 


hands at most of 
t 2 during the winter months, and ‘the 
presence of several “Russian agents at the late meeting of 
ironmasters, has suggested the thought that possibly other 
engagements with Russia will be shortly entered into. There 
is a large decrease in the shipments to America, and inquiries 
from the Continent-are on a small scale. . Home buyers are 
gradually in ing their transactions; and’ there is at 
present a pretty fair number of contracts for rails in the 
market. Pigs of the best brands are selling freely at full 
quotations. Tin-plate makers have a fair supply of orders, 
and the mills are kept fully employed. Steam coal is in 
better demand, and house qualities are also more in request. 
The North of England Iron and Coal Trades.—Pig 
makers report their books contain a full supply of orders 
till the turn of the year. Rail makers pat with some 
doubt as to the future, many order books being left bare by 
the autumn deliveries. There can be no doubt that a good 
many rail contracts will be entered into on Russian and 
American account, but whether these orders, or a fair pro- 
portion of them, will find their way to the North of England 
is a matter of considerable uncertainty. The principal 
manufacturers look forward to a very busy spring when the 
new specifications come into the market. Bar iron has been 
in increased demand, and the autumn shipments have been 
good. A little more is doing in shipbuilding iron. Founders 
ir orders, and anticipate a little 
ess, unless new orders come in more plentifully. Pig- 
iron is in fair demand, and stocks are being diminished. Scot- 
land alone takes some 2000 tons per week, and hk her] 
have been delivered during the past week for Holland and 
Belgium. Coal and eoke are particularly dull. 
he New Railway Route LTiverpool to London.—On 
Saturday the Government inspector went over the London 
and North-Western Com 
and was fully satisfied with the work and material employed. 
This new route will shorten the distance between Liverpool 
and London by fifteen miles, and the train will com- 





so at first, but. all ri- 
ence proves that there is nothing s0esdn febgosten as dtalfeay 


's railway bridge at Runcorn, | © 
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people are willing to run the risk of extra 


: 


journey can be shortened thereby. When 


opened theré will be as many persoris eager 
it as if the accident at Abergeld had never 


Boats.— 


Hi 


and 
hen a 
route i 
trial 


a 
: a 


Commissioners and the 
The commissioners and the public have again fallen foul of 
each other about the steamers. The commissioners, in 
of i —— determined to run only 
the saloon boats built on the American principle, 
ae py boats ; but ‘e! public have not tery ren bly 
@ great opposition to change, At present 
two large boats and one small boat run, and a memoria! has 
been presented to the Birkenhead commissioners to continue 
the present arrangements. The memorial bears the names 
of some of the most influential inhabitants of Birkenhead, 
and, in deference to them, the matter has been referred back 
to the Ferry Committee for re-consideration. 


NOTES FROM INDIA. 

Bengal.—The whole country between Rewah Ghat and 

Lal has been inundated by the bursting of the em- 
ts of the Gunduk river; the roads also have been 
destroyed and the bridges. carried away. 

Captain Basevi is still experimenting with his new elon- 
giied. projectile, and he has been firing the bullet from a 

-pounder smooth bore gun. The projectile is of cast iron, 
about 9in. in length, and weighs 18 1b. 60z. The peculiarity 
of the Ly ry is that it is composed of three separate parts, 
a conical a flat ring, and a cylindrical body. The 
cylinder contains an elastic gas which gives the propertile a 
rotatory motion, and which escapes through the head when 
the work is performed. 

Amongst the several public works in Calcutta now in pro- 
gress may be menti the dome of the new post office 
which is being executed, under contract, by Messrs. Mackin- 
tosh, Burn, and Co. The Calcutta University and Imperial 
Museum are also pro ing, but the new High Court is in 
statu quo. The Dalhousie Institute is progressing very 
slowly, and the Municipal Railway is at last being made use 
of to a certain extent. The experimental area of the drain- 
age scheme has been to a certain extent completed in spite of 
bad prophets and worse weather; and as the permanent 
pumping station and engines are not yet in working order, 
very satisfactory results are considered to have been obtained 
with the temporary pumping station. The waterworks are 
being pushed on, but very little work in the way of pipe 
laying can be done with such rains as have been lately ex- 
perienced. Mr. Leonard’s project for the improvement of 
the port of Calcutta has not yet been commenced, but it is 
understood that tenders have been submitted for portions of 
the work. 

The Lieutenant-Governor of Bengal has sent to the Govern- 
ment of India an urgent recommendation that the continua- 
tion of the Eastern Bengal Railway to Darjeeling be at once 
undertaken. Mr, Grey has preferred the middle line start- 
ing from Kooshted, running nortwards from some point near 
Rampore Beauleah and passing through Dinajepore. 

North-Western Provinces, and Punjab.—A special execu- 
tive division of Public Works for remodelling the Baree 
Doab Canal is to be formed under the charge of Lieutenant 
Palmer, C.8. : : ¢ 

A very serious mistake is likely to be made in connecting 
the new railway system of Oude and Rohilkund with the 
East Indian line at Benares. Although that is in itself a 
great commercial city, and is the centre of pilgrimage from 
every part of India, it seems to have been tacitly accepted 
that the Ganges shall not be bridged there, but at Buxar ; 
and that the Uudh line shall run into Benares by Jounpore 
instead of by Azimgurh, in such a way that the citizens of 
Azimgurh, who are only 60 miles from Benares by road, will 
have to travel 120 miles by rail to reach it. 

Madras.—Orders have been issued by the local Govern- 
ment for the preparation of plans and estimates for a break- 
water at Madras, with a view to the submission of the project 
for the orders of the Government of India and of the Secre- 
tary of State. This most important order has been given in 
consequence of a representation made by the Chamber of 
Commerce on the necessity of there being a harbour for 








Owing to the unprecedented floods in the Colar river, the 
bridge on the Bangalore Branch line has been washed ee 
The swollen stream being restrained by the railway embank- 
ment, rapidly washed away the earth round the foundations 
of the centre piles, when the structure of course gave way. 
The water had risen to such a height as to wash away the 
ballasting of some of the sleepers for some yards near the 
bridge. 3 

Bombay.—Colonel Keatinge has recently addressed Go- 
vernment on the proposed railway from Bombay to Delhi, 
recommending that the line should run from Ahmedabad 
vid Deesa, Erinpoora, and Pallee, to Ajmere, instead of from 
Baroda, vid Lunwara, Pertabgurh, and N eemuch. The 
railway engineers are, however, in favour of the latter route 
as more direct. There seems to be perfect unanimity that 
the line after leaving Ajmere should skirt Sambhur and pass 
through Jeypore and by Ulwar, Rewaree, and Goorgaon. 
The political importance of the line advocated by Colonel 
Keatinge, seems, however, greater than the Baroda route. | 
The annual collapse of bridges and viaducts on the rail- 
ways in the Bombay Presidency has commenced. Two spans 
on the Nerbudda viaduct on the Bombay and Baroda railway 
have been carried away. Owing to the unusually heavy 
floodsin many parts of the Presidency, railway communica- 


plete the journey in four hours. The chief points of the > \ 
Souniies atane inca cheapness !) will be adopted. ‘The | tion has been interrupted in various parts of both the Bom- 
first-class carri ill be. all “saloon,” and the engines will | bay lines of railway, and vigorousefforts were being made to 
be fitted with machinery to take up water from the .troughs | restore it with as little monn f as possible. 

on the t way without the necessity of oes ae 1  Burmah—Iit is rei that the King of Burmah has 
The Daily ‘Tel hk considers that, after the dep! Ppable in expressed a e to have the Indian system of tele- 
catastrophe at railway passengers will be very reluc- | gr=phs mbones i his dospintanss The Sts ace 

express train goi ti monopoly ; regard, ‘ever, 
a nip on This may Pry seh ee mt characher, his Majesty is said to have resolved to commit 


| the construction of the lines to Europeans. 
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THE CENTRAL PARK, NEW YORK. 

Tue island on yhich New York is situated is about 
thirteen miles in length, with an average width of a 
mile and a half, having the North or Hudson river for 
its western boun for its whole length, and the East 
and Harlem rivers on the east ; Spuyten Duyvil Creek 
being on the north, and New York Bay on the south, 
formed by the confluence of the North and East rivers. 
It was in this bay the Dutch fleet anchored that 
brought the first settlers to the island, who formed the 
colony which has since developed into the American 
commercial metropolis. 

By these, and ae Dutch settlers, the streets 
and roads of the youthful city were laid out without 
regularity, for a distance of about half a mile from the 
south end of the island; many of these streets still 
remain, although most of them have been widened, 
straightened, or swept away during the present 
century. After the surrender of New York to Great 
Britain in 1686, the city grew, but with the same want 
of plan as characterised its original laying out, and the 
demands of an increasing population required more 
room for business and dwellings, until after the 
American Revolution, and the Treaty of Peace, which 
was executed in 1783, at which time the southernmost 
part of the island had been laid out into streets. 
About a mile to the north lay extensive properties, 
which had belonged to owners who had been royalists 
during the Revolution, and who fled from the United 
States, after peace had been concluded in 1783. 
These estates were thereupon confiscated, and laid 
out into streets and building lots, without regard 
to order, and much in the same irregular manner 
as the lower, already existing portion of the city. 
By the commencement of the present century, 
almost all the farms and other estates had been ap- 
pees off for streets and building purposes, each 
aid out without regard to the adjoining property, and 
consequently with none or very little symmetry as a 
whole ; but with few exceptions, no buildings existed 
more than two miles above the south point of the island. 
But the inconvenience of permitting a large city to 
grow up without a regular and recognised system in 
its plan, was well appreciated by those who anticipated 
a great future for New York; and io 1807 a commis- 
sion was appointed to survey and lay out the necessary 
streets, avenues, and wards for all the city north of a 
line drawn across the island about two miles above 
the south end of it. 

The surveys were completed in 1811, but the Com. 
missioners did not consider it necessary to extend 
their plan further than about eight miles up the island, 
leaving the remaining three miles, with the exception 
of one avenue, for further arrangements. The system 
they adopted throughout was one of parallel avenues, 
running north and south, intersected with parallel 
streets running east and west, the former being 100 ft. 
wide, spaced 800 ft. apart, and the latter generally 
60 ft. in width, and placed at intervals off 200 ft., 
which divided the whole area into building blocks, 
700 ft. in length and 140ft. wide. The plan so 
recommended was carried out with but few modifi- 
cations till the year 1853, when it was decided to 
convert a large rectangular space, embracing an 
area laid out for avenues and streets, into a park 
and pleasure grounds for the use and recreation of the 
inhabitants of New York. This area is situated almost 
in the middle of the island, and is known as the Central 
Park. Inits formation, more than five miles of avenues, 
and twenty-four miles of streets, laid out by the City 
Commissioners, were sacrificed. 

The land taken, is in the form of a parallelogram, 
bounded by Fifty-ninth-street on the south, One-hun- 
dred-and-sixth-street on the north, Fifth-avenue on 
the east, and Eighth-avenue on the west; it is 24 
miles long, and } mile wide, being an irregular piece 
of ground, from 15 ft. to 135 ft. above tide level, rocky, 
and with abrupt declivities. The whole area comprised, 
is775 acres. At the time when this land was handed 
over to the Park Commissioners for reclamation it was 
occupied with shanties, bone-boiling establishments, 
and piggeries ; it was a camping place for the house- 
less, and vagrants of New York, and was a place to be 
avoided and dreaded by the inhabitants of the city. 
To arrange this unpromising spot with reference to 
its location and relation with the surrounding neigh- 
bourhoods, to make within its area sufficient provisions 
for the enjoyment and recreation of more than a 
million of people, and *to develop its highest capa- 
bilities for all seasons, for all classes, ages, and sexes, 
was the great work the Commissioners had before 
them, in the face of many difficulties imposed by 
the want of funds and the opposition of the people 
themselves, 





In 1857 advertisements appeared in the daily 

i arog soliciting designs for the laying out of the 
uture park, offering four premiums, the highest one 
of 2000 dollars, for the selected plans, After a delay 
of seven months, thirty-three sets of drawings were 
offered in competition, and on the 18th of May, 1858, 
the designs of Messrs. Olmsted and Vaux were selected. 
They presented peculiar merits in the proposed mode 
of developing the ground and giving sufficient accom- 
modation to the multitude of frequenters. The main 
traffic of the city from east to west was to be carried by 
four lines of transverse roads across the park, and pre- 
vent a diversion of the traffic from 3 to 4 miles out of 
its course without interfering with the general arrange- 
ments. These roads were required not only for business 
travel, but beneath them were laid also the water 
mains from the Croton works, and the city gas mains. 
The ruling idea in laying out the ground was to ob- 
tain as large unbroken meadow surfaces as possible, the 
borders of which were to be so planted or disguised as to 
hide any inharmonious features in the adjoining land- 
scape. The arrangement, however, was rendered diffi- 
cult owing to the irregular and rocky nature of the 
ground, but every advantage was taken of its rugged 
characteristics to produce an effect as picturesque as 
possible. Thus shallow rocky valleys are deepened 





into ravines, acclivities are heightened, and sharp wide 
ledges of rocks are uncovered, rustic stone work has 
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When the commission first obtained on of 
the ground, it was, as we have seen, a filthy and neg- 
lected suburb, abandoned to the use of tramps an 

ts, and employed as a space where all rubbish 
refuse were deposited. swampy valley ex- 
tended en, pape across the southern portion of the 
ground, and a second occupied the more central part, 
while a a oe plateau — _ east, 
covering an area of 10 acres, was used for urage 
and market gardens. A similar tract, called after- 
wards the central plateau, lay near the eastern one, on 
the other side of the yen The remainder of the 
ground was covered with low hills, and swampy valleys 
overlying nearly everywhere a ledge of gneiss rock, 
which cropped out over the surface, or lay so close 
beneath it that it was covered in large tracts by only a 
foot of soil. 

In the middle of the lower division a central plateau 
has been laid out, covering 30 acres, and levelled with 
much labour, as the ground originally consisted of 
rock, alternating with b soil ; the former has been 
blasted and the latter filled, until a large extent of 
gently undulating meadow has been obtained. In the 
southern valley another level field of 14 acres has been 
made, and at one end a lake of 5 acres has been laid 
out, overhung by natural rocks, which lend a finely 
picturesque effect to this portion of the design. 

Twenty acres of the central valley have been occu- 
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PROPOSED BELVIDERE, CENTRAL PARK. 


been introduced, and the general effect has been 
heightened by the introduction of ornamental water, 
either as limpid lakes, tumbling cascades, or rivulets, 
coursing their way through obstructive boulders, so 
placed by art, as to approximate to nature. 

Indigenous and foreign trees are planted with a 
liberal and cunning hand, bare slabs of sand-sprinkled 
rock are covered with luxurious vines, and the 
American and European Flora is everywhere repre- 
sented. The hundreds of walks which intersect the 
whole area of the park are of every possible Mey 5 
from the broad a level carriage roads of from 30 {t. 
to 50 ft. in width, to the narrow tortuous paths, 
overhung with trees, now level, now so’ precipitous 
that the climber is forced to obtain assistance from the 
artificially rude steps cut in the sides of the almost 
perpendicular rock. Besides these, a mall or broad 
straight promenade 35 ft. wide and 1212 feet long, 
lined with rows of avenue elms, forms a striking feature 
at the southernmost portion of the park. 

Of the 775 acres appropriated by the Commissioners 
for the construction of the Park, 136 acres are occu- 
pied by the two reservoirs of the Croton aqueduct, 
from which the city is supplied with water. The old 
reservoir covers an area of 30 acres, and is situated 
on high ground in the centre of the park. The 
embankment around it is faced exteriorly with 
dressed stone, and forms a conspicuous object in the 
view from nearly all points. e second and larger 
reservoir, the construction of which was commenced 
in 1858, covers an area of 106 acres. By. these, 
the park is divided into two portions, the northern 
part containing 160 acres, the lower park with 331 
acres, and the connecting ground between the reservoirs 





amounting to 148 acres. 


pied by another lake of irregular outline, which forms 
the great skating area during the New York winters. 

To the north and east of the pond is a broad hill 
side, broken up with natural picturesqueness by pro- 
jecting ledges of rock, and strewed with beuldtes. 
On the highest and most commanding point of this 
hill is to be erected the Belvidere, which we illustrate 
above. It is adjacent to the smaller of the Croton 
reservoirs, from which, however, it is shut out+by a 
plantation, so-that viewed from below, the terrace and 
castellated tower will be the only artificial stractures 
visible, while the rising ground to the right and left 
hide the boundaries and the streets beyond. Nearly 
the whole breadth of the park is brought into view 
from the Belvidere, the foreground of which is enriched 
with fountains, which find an perce middle dis- 
tance in the dark evergreens and heavy foliage, planted 
so as to contrast with, while half concealing the pro- 
jecting rocks, while the prospect is harmoniously toned 
down with shrubs of lighter green, judiciously ar- 
 “ to blend with the grey rocks in the far distance. 

y the end of 1867 there were completed within 
the park 9} miles of carriage roads, 5} miles of bridle 
po and 27} miles of walks. The greatest attention 
has been paid to the formation of these roads, which 
are constructed of screened gravel laid upon a rubble 
paved bottom, as shown in the section. 

The gravel consists of pebbles varying from 1 in. to 
2in. in diameter, interspersed with a sufficient pro- 
ate of finer gravel, to form a binding material. 

uch roads are admirably adapted to resist the wear 
of light, though constant traffic, and the experience of 
the last six years has shown that they are kept ina 
state of perfect order at a small expense. In selecting 
the gravel for the upper formation of the roads, the 











Oct. 9, 1868. ] 





ENGINEERING. 





$23 





first requisite is the hardness and evenness of the 
pebbles. But a small proportion of finer material is 
necessary, and that applied upon the surface only, in 
order to facilitate free a through the open 
porous construction beneath. e shape and degree 
of smoothness of the pebbles has also much to do with 
their consolidating properties.. Pit gravel is preferable 
to that obtained from the sea shore, or from river 
banks, as it is sharper, and admits of a closer packing 
than the rounded and water-worn stones, and therefore 
a close road can be obtained with the smallest amount 
of fine packing, which turns to mud and dust, and 
helps to retain the moisture. The rise to the centre 
of the roads varies from 6 in. in thé widest, and 3 in. in 





the narrower ones. 
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CROSS SECTION OF BRIDLE ROAD. 


rains to wash away the upper layers of gravel and 
en This has on ee the construction of 
am omar on each si e paths (see section), 
and also by the introduction of Sat ncaptiog drains fs 
catch the water. To effect this, broad gutters or 
shallow ves are formed in the turf on both sides, 
and el with the walks, to carry off the water to 
which would otherwise pour down upon them. These 
gutters are sodded to render them as little conspicuous 
as may be, and, where necessary, side drains i 
down into the sumphs under the paths are co: 

as shown in the sketch. When practicable, however, 
the sanians water is discharged upon the land, but in 
nearly all cases it is n to provide the auxili 
gutters and drains inatoed ind Allustrated. states 
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A slight alteration occurs in the construction of the 
bridle paths, the lower formation being the same in 
both cases, but in the latter the surface is finished off 
with coarse sand carefully consolidated and rolled. 
The gutters of both carriage and bridle roads have 
grated sumphs placed at intervals to carry off the sur- 
face water to the sewers beneath, and, in addition, 
hydrants are spaced along the sides at intervals of 
110 ft. or 120 ft. to provide the water supply with 
which the paths are kept moist. 

The width of the walks varies from 34 ft. to 16 ft. 
The mall, 1212 ft. long and 35 ft. wide, forming an 
exception. A similar construction is carried out here, 
a lighter rubble formation being laid on the soil founda- 
tion, and the whole covered with 2 in. of fine gravel 
mixed with loam. The principal difficulty in main- 
taining these paths arose from the tendency of heavy 


CROSS SECTION OF WALK. 





The long, low-level transverse roads, which provide 
for general city traffic from east to west, were com- 
leted between the years 1859 and 1863. They are 
ormed about 19 ft. below the general level of the 
park itself, descending and ascending with a maximum 
gradient of 2 in 224. These roads are formed between 
retaining walls, and have involved some comparatively 
heavy work in their construction, the principal being 
the driving of a tunnel through the gneiss rock for a 
distance of 146 ft., the height being in the centre 17 ft. 
10 in., and the width corresponding with that of the 
road. The aggregate length of these four roads is a 
little more than two miles, the width of each being 
40 ft., made up of a iage way, 28ft., and two 


side walks 6 ft. wide each. The formation is the 
same as that described for the park roads proper. 
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made upon this subject than upon ar 
scribed & character ; yet, in spite of all that has been done, 
there is still want of an exhaustive series, to decide be- 
af opinion upon tao reundeny in toontioel tae surest pes 
of opinion upon currents u 
the serew, and the screw upon the exrrents, but the very 
mode b ber Aa ym ip at.all is often disputed. 
evidently drive a volume of water backwards, 
the hydraulic propeller renders this 
All birds and creatures that swim on the surface propel 
themselves by their feet as i 
disputing the principles b: 
any more than they would dispute i 
duck swims. The case of fishes comes under another head, 
and there is as much difference of opinion as to how they 
propel themselves, as there is about the screw. Some assert 
that the fins are a ies of ; but such is not alto- 
gether the case, for if all the are cut off from a salmon, 
it swims about as well as before, though the steadiness and 


guiding power of the fins are gone. 
shes move is by the flexure of their bodies, and this is an 
oblique action closely analogous to that of the screw. 

It is thus necessary to take into account the essential 
differences between the paddle and the screw; in the former 
case, the pressure is altogether backwards; but in the latter 
case it is altogether sideways ; the motion of the blades being 
at right angles to the direction in which the ship travels. 
The disturbing of the currents immediately in front of the 
unos tel ad is tivation principh 

e; but as it is im rinciples, 
before secondary effects can be fairly estimated, it will be 
best to assume the ship anywhere except directly in front. 
Each particlar section of blades describes a path which, 
although circular, is really equal in length to the circum- 
ference, and whether this len be measured circularly, or 
it be develo into a straight line, the effect in propelling 
the ship will be precisely alike. For example, the end of the 
blade of a screw, 15 ft. 6 in. diameter, travels 48 ft. 8} in. in 
one revolution ; its course being exactly at right angles to 
the direction in which the vessel moves. 

It has been frequently assumed that water acts the part of 
a solid in resisting the screw, but this idea is altogether fal- 
lacious; so far from resembling a solid, the particles of water 
are free to move in any direction, just as they may be driven, 
and even gravity itself exercises no direct influence upon cur- 
rents below the surface. Moreover, it would be impossible for 
water to act like a liquid and yield to the ship’s advance, then 
immediately changing all its properties and ing a solid 
resistance to the screw at the stern. This idea is probably 
more deeply rooted than many of the other curious theories 
concerning the screw propeller. , 

The chief influences upon currents of water are two: fric- 
tion is one of these, and wherever there is an impelling force, 
the line of least resistance is always taken by the current in 
preference to any other. 

Let A B (Fig. 1) illustrate the end of a blade of a screw, 
15 ft. 6 in. diameter and 43 ft. 44 in. pitch; F E is a space 
through which the blade moves. The forces acting upon this 
section are represented just as accurately by supposing the 











water to move from E to F instead of the blade from F to E, 
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and it is much more convenient to show this arrangement upon 
the diagram than the otherone. <A pa Bros sap homayee | 
from E strikes the surface A B at F with a certain force, an 
is at once reflected to L; the angles, E FB and LFA, 
bemng equal. Now, as there is a continual succession of 
les of water moving from E to F and being reflected to 
there are really two equal and opposed forces, E F and 
LF, acting at the same time upon the surface, A B. 
combine, and form the resultant, GF, which is the real 
effective value of the movement, F E, whether it be a move- 
ment of the blade or of the water along this line. 
In consequence of the screw being compelled to travel 
along C D, the line, X Z, will represent the actual movement 
due to a t e; the movement in the 
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does this in actual fact, only modified by friction and other 








(To be continued.) 


disturbing causes. It may, therefore, be stated simply that 
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the screw advances along C D, and that the reverse current 
moves backwards aléhg . 

In order to determine the real direction of these reverse 
currents, a series of ©¢ i ts were made with a screw 
22 in. diameter, with four and with two blades, set at 3 ft., 
4 ft. and 6 ft. pitch. This screw was mounted in a 
iron trough, and driven at 150 revolutions per minute, the 
deviations in the currents being measured by a small vane in 
the water. 


Taste of Experiments made to ascertain the Deflection of 

Currents behind a fixed Screw-propeller : 

Four | Four | Four | 
Blades, | Blades, Blades, 

3ft. Pitch. | 4 ft. Pitch.| 5 ft. Pitch. 


Inches. deg. | 
ll | 
1 | 


Radius. | 





deg. 
70 


| 





sssanese; 


In some cases the index finger oscillated very much, but 
the mean position is given above. It is curious to notice that 
there is not much difference between the deflection due to 
two blades or four. The water was 3in. over the top of the 
screw ; and at 3ft. pitch there was much more unsteadiness 
and vibration than at 4 ft. pitch. 

It is, therefore, evident that when a screw-propeller is held 
fast, there is a very great deflection of the currents; but it 
may be supposed that when moving through the water, and 
propelling a ship, this action will be greatly modified, if not 
wholly removed. In order, then, to set this question at rest, 
an elaborate series of experiments were made on the steam- 
tug Dagmar, on the river Dee, at Chester. The screw was 
one with four blades, 3 ft. 6 in. diameter, and called 4 ft. 6 in. 
pitch. It was really a screw with an increasing pitch, as 
given in the following Table : 


Description of Screw on Steam-tug Dagmar. 


Pitch. 


‘Radius. |WidthofBlade| Angle. 
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Figs. 2 and 3 explain the apparatus that was used for 
ascertaining the angle of the deflected currents below the 


centre line of the screw. 


Fiad. 2. 





















































A is the screw propeller above described ; 

B the stern of the tug-boat ; 

. C a light a vertically, and left free to turn in any 
direction ; it could also be raised to an i iti - 
hind the screw ; bra rads 

D is a vane of 10 square inches area, attached to the spindle 
C, and having its centre 6 in. from C ; 

E an index finger upon the deck, about 9 in. long, with a 
set screw for holding the square shaft C, and having a pi 
upon it (E) set 6in. from the centre, and therefore exactly 
coinciding with the centre of pressure of the vane D ; 

F is an are, graduated into degrees; and 

G is a small spring balance. 

, The mode of action is simple. Knowing the vertical posi- 
tion of the vane, D, by mar made previously, the screw is 


, | siderable vibration the index fin 


set into motion, and the vane naturally falls into line with 


tive Results between Observed and Calculated ‘' 
Compara’ canes . 





the reverse current, indicating at the same time the angle of 

deflection, X Y, on the uated are, F. This p was 

a at different i, and gave the following Table of 
ts. 


After ascertaining each deflection, it was very desirable to 
know something about the exerted by these reverse 
currents; so, to accomplish this point, the index , E, 
was turned at right angles to them; that is, into i 
X Z, and held in that position by the spring balance, G. 
Whatever pressure became indicated is pressure of the 
reverse current upon an area of 10 square inches ; and it varies 
in a most remarkable manner. 

It should be mentioned that there was at times very con- 
, but the mean indi- 
cation was taken. were four b to this screw, and 
while the experiments named in the table were made the four 
blades were all perfect ; but, on another occasion, when these 
experiments were tried, with the same boat and the same 
screw, while propelling itself alone, and not towing a flat, 
the vessel got on a bank, and amongst the rocks ; three 
of the blades were broken off; but no noticeable change took 
place in the i and it was not s' that any- 
thing was wrong until the boat was put aground. 
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These three experiments correspond with an ordinary 
steam vessel in fait 9 weather; or when meeting with a head 
wind or sea; or, finally, when fast on a sand-bank ; and 
they prove how rapidly the power of the engines becomes 
absorbed in twisting the adverse current when it cannot pro- 
pel the ship. 

The angles of deflection given above co md to the 
direction of the reverse current, marked F G on Fig. 1; and 
it will be convenient in the present stage of the inquiry to 
follow this subject further. It is necessary to make an 
allowance for the part performed by friction, and for the in- 
creased rotation of the reverse currents due to each blade as 
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Vessel Alone. 























ee progress, and 
during one revolution of the screw... 
(To be continued.) ; 
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ScarnporoucH Harsovr Improyemeyts.—The Scar- 
borough Harbour Commissioners in advertised for 
designs for a new Western Pier. At @ general 
ing last week, the first premium of 60/., for the best design, 
was awarded to Mr. Charles. W. Whitaker, of 28, Woburn- 
lace Russell-square, and the second premium of 30/. to 

essrs. Shelford and Robinson, Victoria-chambers, West- 
minster. 

SocrzeTy or Enerygers.—At the first ordinary ing of 
the Society of Engineers. for this session, held Saga 3 q 
the 5th inst., win i 





Gas Works; George Attock, Great Eastern Railway ; Archi- 
bald Davis Dawnay, Maismore-square ; James Eldridge, 
Works, Richmond. As Associate—Mr. John Walter Smith, 


Dorsett and Blythe have rece ted 
Retriever with apparatus for ‘burn 
fuel on Mr. Dorsett’s system, “an 
witnessed a prelimi 

Fuel P 
reanuibek about GOI. ber’ aaiae tack, 

P 0! ut 50 1b. per squa a 

auxiliary boilers, and the vapour produced is 

pipes to the furnaces of the main boilers, and there burnt in 
a series of j i ich i 
vessel of 


— 
which have a pair of 30in. 
kept working steadily at 
minute. We shall postpon 
burning liquid fuel until after the trial trip 
back, which is to be made on Monday next, and to 
of which we look forward with some interest. 

Evropgan Inrantry ARMAMENTS.—The Cologne 
gives the following particulars, “ according to the most trust- 
worthy accounts,” relative to the extent to which the various 
armies of Europe are now ided with breech-loaders. In 
a ee of the line and the 
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IMPORTANT NOTICE, . 


With the commencement of the Seventh Volume of 
ENGINEERING, ix January nest, the price will 
increased to 6d. per copy, and to (hd. for stamped 
copies. Annual subscriptions for Great Britain will be 
1d. 19s. 6d. if paid in advance. 

For upwards of two years the average number o, 
pages issued by us weekly has been at least one 
greater than promised in the prospectus of EN- 
GINEERING, issued in 1865, while the extent of 
engravings then announced has been increased from 
three to four fold. During this period this journal has 
successfully passed through one of the most remarkable 
competitions ever known in the history of technical publi- 
cations, and few of its readers will now deny that it is at 
last entitled to some small return upon the capital and 
industry expended upon it. The publisher considers it 
needless to make any promises for the future, further 
‘than that the position of ENGINEERING, as the 
leading and representative journal of the profession, 
will ever be maintained, a position im some degree in- 
dicated by the fact that it now enjoys by far the. largest 
circulation of any engineering newspaper published in 
the kingdom. s 


Subscriptions at the present rate of 1. 1s. 8d. per 
annum can now be received only to the end of December 
next. In all cases 2s. 6d. extra will be charged, where 
credit is given, for each year during which a subscription 
remains unpaid, 








PUBLISHER’S ANNOUNCEMENT. 








The circulation of ENGINEERING exceeds that, 
collectively, of all the other weekly engineering and me- 
chanical journals, of the same or a hig 
lished in London, and it is constantly and rapidly 
increasing. 


Advertisements cannot be received for insertion in the cur- 
rent week later than 5 P.M. om Thursday. The charge for 
advertisements is three shillings for the first four lines or 
under, and eightpence for each additional line. 

The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 1l. 1s. 8d. If credit be given, the 
charge is 2s. 6d. extra, subscriptions being payable in 
advance. i 

Cheques and money orders to be made payable only to Mr. 
Charles Gilbert. 

Office for Publication and Advertisements, No. 37, 
Bedford-street, Strand, W.C. 


ENGINEERING is registered for transmission abroad. 


Le bureau d ENGINEERING pour la France est 16, 
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BOILER COOLING SURFACE. 


It would be difficult to find a much better example 
of the “ penny-wise-pound-foolish” system of economy 
than is presented by an —— steam‘boiler.. Yet 
such boilers are, unfortunately, by no means difficult 
to meet with, on the contrary, there are man 
situations where unprotected. boilers® are: the vr 
rather than the exception. Thus it ‘is’ bat’ seldom 
that we see any cleading ‘on the boiler of a ‘steam 
crane, on the firebox of a portable’ engine, or on the 
upright boilers of those semi-portable engines of which 
such vast numbers are now in use for various purposes, 
Yet the boilers we have just’ mentioned are those 
which, of all others, most require’ efficient 


protection, as they are, in the majority of instances, 
exposed to the cooling influences of-rain, wind, &c., 





price, now pub-, 


from which ordi boilers are protected. 
The fact of such’a of things continuing-ean only 
be ascribed to the i of those employing these 

boilers. We have ey ce asked makers 
of portable engines why they do not’ protect their 
boilers properly, and in almost every case the reply 
has been, “ Because p will not pay the extra 
cost.” We think that if these ing purchasers 


objecting 

knew how much they were paying for the privilege of 
having their boilers exposed to the weather, they 
would feel inclined to extend their outlay in the first 
instance. 

Experiments made by Messrs. Perkins have proved 
that in the case of pipes filled with steam at 100 Ib. 
per square inch, 100 square feet of surface exposed to 
the atmosphere are r ordinary circumstances suffi- 
cient to condense per hour the steam produced by the 
evaporation of a cubic foot of water. When the 
pipes were filled with steam at atmospheric pressure 
the surface required to condensé an equal weight of 
steam was about 150 square feet, the difference being 
partly due to the steam at atmospheric pressure con- 
mace be greater amount of latent heat, and partly to 
there being a less difference in the temperatures within 
and without the pipes: In-the above experiment the 
pipes were under cover ; but inthe case of belers freely 
exposed to the external air there is strong evidence 
that, even in fine weather, the refrigerating effect of 
a given area of exposed surface is much greater. 
Even assuming, however, that in the case of boilers 
worked at ordinary , 100 square feet of ex- 
posed surface are sufficient to condense per hour the 
steam produced by the evaporation of a cubic foot of 
water, we shall have ample evidence of tlie necessity 
for protecting boilers by efficient cleading. Let us 
take, for example, a vertical boiler 3 ft. 3 in. in diameter 
and 8 ft. high—very ordinary dimensions—and let us 
suppose, as is but too often the case, that it is unpro- 
tected by lagging of any kind. In this instance the 
surfaces from which the loss of heat will take place 
are those of the sides and crown, and the area of 
the cooling surface, as we may term it, will be 
about 90 square feet. This area of surface would, 
according to the above estimate, be sufficient to 
condense per hour nine -tenths of the steam pro- 
duced by the evaporation of a cubic foot of water, 
or anamount which, if supplied to an engine of mode- 
rately good construction, would generate quite two 
horse power. Following out the calculation, it will 
be seen that in a working day of twelve hours, this 
surface will condense about 675 1b. of steam—an 
amount which it will under ordi circumstances 
require about three-fourths of a hundredweight’ of 
coal to generate. Supposing the boiler to work on 
an average twelve hours per day, it will requiré a 
weekly consumption of 44 cwt. of coal merely to make 
up the loss due to the exposed surfaces; and taking 
thé cost.of coal at 12s. per ton, this will involve an 
expenditure of about 7/. annually to replace losses 
which about the same sum expenied in proper clead- 
ing would serve to prevent altogether. In all pro- 
bability also this is a very low estimate of the mone- 

loss involved je Se an area of exposed surface. 
- Inthe above calculations we have assumed 100 square 
feet of exposed surface to be required to condense 
623 lb. of steam per hour; but as we have already 
said, there is every reason to believe that in boilers 
freely exposed to the atmosphere the power of the 
cooling surface is very much greater than this. The 
experiments recently made by Messrs. Fox, Head, and 
Co., of Middlesborough, of which we give an account on 
another page of the present number, bear strongly on 
the matter under consideration. In this instance the 
boiler experimented upon, which was 4 ft. in diameter 
by 22 ft. high, was heated by the waste gases from a 
puddling furnace, these gases being led up through a 
central flue 2 ft. in diameter, crossed by seven 5 in. 
water tubes. Two series of experiments were made, 
one with the boiler unprotected, and the other 
coated with Jones’s boiler covering composition, 


each series lasting a week. As the same amount of | POS¢ 


fuel was burnt, and the same quantity of iron made 
during the two series of experiments, it is only fair to 
suppose that the boiler received the same amount of 
_ = os bere er the results showed ‘that 
wi er the ave evaporation 
hour exceeded bat obtained with the boiler tape 
tected, by 5.6 cubic feet. The cooling surface ex 

by the. boiler was about 280 square feet, as- 
suming the above results to be correct—and there is 
every reason to believe that they were carefully ascer- 
tained—each 50 square feet of this surface must have 
parted per hour with as much heat as would suffice 
to convert a cubic foot of water into'’steam at 





50 lb. pressure, the pressure at which the boiler was 





worked. The refrigerating power of the exposed sur- 
face was thus twice as as that deduced from 
Messrs. Perkins’s pees but we consider that 
this difference is eg ro for by the fact that 
the boiler at Messrs. Fox, Head, and Co.’s was unpro- 
tected by a roof, was freely ex to the air, and 
Faring the night being penkably, ening, to-do, te 

uring the night being pro , owing to , &e., 
considerably in. excess of that Which obtains during 
the day. At the same time it should be stated that 
the i were conducted during fine weather ; 
if the weather had been wet and cold the results 
would undoubtedly have been even more in favour of 
the protected boiler. 

e have, we think, said sufficient.to prove that it 
is but very false economy to begrudge the outlay 
necessary to protect a boiler by thoroughly efficient 
cleading ; but before leaving the subject, there is an- 
other point connected with it on which we should say 
a few words. The point we refer to is the diminution 
in the evaporative power of a boiler caused by its 
external surface bemg unprotected. The exposed 
surface of a boiler, or, as we may term it, its cooling 
surface, in no way differs from its lieating surface; 
it is subject to the same laws, and, under similar 
circumstances, would produce similar effects. That 
a square foot of cooling surface withdraws from 
the contents of the boiler a less amount of heat than is 
imparted to them by an equal area of heating surface is 
merely due to there being a less difference between 
the temperature of the atmosphere and that of the 
contents of the boiler, than there is between the latter 
and temperature of the gases in the flues. Other cir- 
cumstances being equal, the ier ages ay of any 

iven area of boiler surface varies tly as the 

ifference in the tem on the two sides of it, 
any increase in this difference enabling the surface to 
transmit a proportionately increased amount of heat 
in a given time. In the case of both heating and 
cooling surfaces the outer surfaces of the plates are in 
contact with air or gases, whilst the inner surfaces are 
inthe former case wholly in contact with water, and 
in the latter partly in contact with water and partly 
with steam. This latter fact tends rather to increase 
the com ive efficiency of the cooling surface, as the 
circulation of the steam is more perfect than that of 
the water, and the parts in contact with it are at all 
times exposed to the maximum temperature within 
the boiler. Any advantage due to this cause may, 
however, be disr ed here, and we may consider 
that the transmitting power of any given area of 
cooling surface bears the same proportion to that of 
the same area of heating surface, the difference 
between the temperature of the steam within the 
boiler and that of the external atmosphere, does to the 
difference between the temperatures of the steam and 
of the in the boiler flues. The next point is to 
ascertain the proportion which these differences bear 
to each other. the classes of boilers in ordinary 
use 10 square feet of heating surface is a very fair 
allowance for evaporating a cubic foot of water per hour, 
and thus,.if we take the results of Messrs. Fox, Head, 
and Co.’s experiments, it will be seen that a square foot 
of ord inary heating surface has about one-fifth the heat- 
transmitting power of a square foot of freely exposed 
cooling surface; or supposing that in a | given 
boiler the areas of heating and cooling ace are 
equal, the effect of the latter, if freely exposed, 
would be to reduce the evaporative efficiency of the 
boiler twenty per cent. 

In the case of Messrs. Fox, Head, and Co.’s boiler, 
the heating surface, consisting, as we have stated, of a 
2 ft. flue, with seven transverse 5 in. water-tubes, 
amounted to 1564 square feet; and as, when the 
boiler was protected, 20.4 cubic feet of water were, 
on an average, evaporated per hour, there was a cubic 
foot’ evaporated per hour for each 7.67 square feet 
of heating surface. The efficiency of equal areas of 
heating and cooling surface were in this boiler there- 
fore inversely as 7.67 to 50; and it is only fair to sup- 
that the differences between the temperature on 
the two sides of. the heating and cooling surfaces re- 
Pye were in the same ratio. -The pressure of 

e steam in the boiler being 50 lb., its temperature 
would be 307°, and we may assume that, on an 
av the difference between the temperature and 
that of the atmosphere would be about 245°, and on this 
assumption the average temperature in the flue would 
be about (245 x 50-767) +3074 = 1904}. Had this 
boiler equal ‘areas of ragsan Sages cooling surface, 
the loss of heat produced by the latter would have 


amounted to rs of the whole, or 14.34 per cent. ; 


but the area of the cooling surface being larger than 
that ofthe heating surface in the proportion of 280 to 
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156}, the actual loss amounted, as we Rave seen, to 


pa or about 27} per cent. Those who object, on 
the score of expense, to protect their steam boiler, 
should bear this fact in mind. 

All that we have said concerning the necessity of 
protecting the surfaces of steam boilers applies with 
equal force to steam pipes, or any other channels 
through which hot liquids or gases have to be con- 
veyed with as little loss of heat as possible; and we 
feel convinced that there are but few situations where 


the application to such pipes of a thoroughly efficient | gun 


protection would not be found to pay. In conclusion, 
we should remark that the source of economy we 
have indicated is but seldom neglected by our first- 
class engineering firms, and our only object in ad- 
ducing the above facts is to induce others to follow 
their example. 


RAILWAY FARES. 

Mr. W. P. Beaxe’s paper, read at the Birmingham 
Congress, and bearing the title of “The position of 
the public as against a railway company which desires 
to increase its fares,” has brought forth a charac- 
teristic leader in the Zimes, taking the passengers’ 
view of the question. For the companies there is not 
a word—the whole business of a railway company 
being, one might infer, to supply accommodation on 
the passengers’ own terms. At any rate, it is argued 
that, unlike any other commodity which the public 
has to buy and pay for, the price of that represented 
by a railway ticket is never, when once fixed, to be 
increased. Many passengers, it is urged, have taken 
up their residences in the suburbs upon the faith that 
their rents and season tickets would together amount 
to less than the rents formerly paid by them in 
town. This is, of course, easily understood, but 
it is also easy to understand that rents everywhere 
are quite as likely to be raised as the prices of railway 
tickets. Who would pretend that a fandlord had not 
a right to fix his own rents, according to his outlay on 
his houses—and we need not say that many a landlord 
would, as indeed many do, allow his houses to remain 
empty a year or more together rather than let them 
upon less than his own terms? A tenant who could 
not pay an increased rent would take another house, 
at the original rent, or a lower rent than that which 
he had previously paid. But he would hardly talk of 
any organised opposition to his former landlord. Be- 
~ the limitation of maximum rates, as prescribed 

y law, there is no sort of permanent bargain between 
the companies and passengers that fares shall not be 
increased, any more than that they shall not be lowered. 

The increase which has taken place on the southern 
lines has been chiefly upon the short traffic, or that 
near London. And although the passengers on the 
short journeys may be regular customers, the profit in 
carrying them is no more or less than it would be 
were the whole number of these passengers to be re- 
placed every day by as many new customers. Nor is 
the profit of carrying 1000 passengers each five miles 
any more than in carrying 100 each 50 miles. Indeed, 
it is easy to show, by many reasons, that the profit is 
even less, when the same fares are charged per mile in 
both cases. And the short traffic, or residential pas- 
sengers, are to remember that they perform their 
journeys exclusively upon those portions of the 
southern lines which have cost enormously per mile, 
and that from inevitable causes. A mile of line in 
London may inevitably cost a million, where, out of 
town, the cost would not exceed, perhaps, one- 
twentieth of that sum. Unless, then, for that 
mile, there was not twenty times as many pas- 
sengers daily as on: the cheaper mile, down in the 
country, or, unless with less than twenty times the 
number the fares were not correspondingly higher, 
the profit could not be the same. These are all con- 
siderations for residential passengers, and deserve to 
be well and sensibly weighed. Let them leave the 
railways and take to omnibuses, if they prefer the 
scantier, costlier, and less expeditious facilities afforded 
by the latter. It can hardly be that the railways can 
be brought to terms in this way. Nor, if rival lines 
are to be built, will the case, we fear, be permanently 
bettered for passengers, inasmuch as they will perhaps 
find, what has so often proved true of competing com- 
panies, that they afterwards contrive to amalgamate, 
when the public find themselves called upon to support 
two undertakings instead of one. It would, too, be a 








scanty measure of parliamentary pals to grant 


powers to rival schemes upon no other plea than that 
the existing companies had merely availed themselves 
of the powers expressly given to them, and upon the 
ieee of which they had found and expended their 
capital. 





THE 9-IN. FRASER GUN. 

Tue recent failure of a 9-in. gun at Shoeburyness 
has provoked a A amount of adverse criticism of 
the construction of our present system of heavy 
artillery, and awoke to full activity the restless 
alarmists, who never lose an opportunity of finding out 
danger, whether it exists or not. 

e casualty itself argues nothing against the 
strength of the Fraser gun, or the general excellence 
of its manufacture, but it points out the necessity of 
a more careful and complete inspection of the finished 
, and of more detailed and searching tests of the 
steel A tube. The hydraulic proof of muzzle-loading 
ordnance of 120 Ib. pressure to the square inch, does 
nothing more than point out whether the cascable is 
firmly secured, and the joints made tight. A much 
heavier hydraulic test is, we believe, in the future to be 
applied, although its value can be only comparative, 
for a steadily accumulating water pressure is a force 
very different to the disrupting sudden action of 
powder discharge. The metal of which the A tube of 
this particular gun was made was faulty in the 
extreme, and presented an inferior fracture very 
different to those which the test pieces cut from the 
ingot ought to show on rupture. 

The real cause of the explosion being brought home 
to the A tube, the system of manufacture is exonerated, 
and even if a succession of such accidents occurred, it 
would be an unfair deduction that such guns failed 
through imperfect design. 

The tests which Mr. Fraser’s ordnance of all calibres 
have successfully resisted, is a sufficient answer to the 
outery against the system, and the accident of a fort- 
night since will prove a useful experience in leading 
the Woolwich gun constructors to pay more thorough 
attention to the quality of steel they employ, and, if 
possible, to test its quality more thoroughly before the 
superimposed coils are shrunk over it. 


MODERN ARTILLERY. 
By W. Brincxs Abas. 

Tue daily and weekly press very naturally deals 
with a very popular subject—economy in Government 
expenditure, and especially in what relates to war. If 
the conclusion were, that a “ penny saved is a penny 
got,” no doubt that process would bring down our ex- 
penses very snateriall , by disbanding our army, sellin 
off our navy, shutting up the Royal dockyards an 
arsenals, getting rid of the heads of public offices, and 
working by hired clerks, turning off the police, and keep- 
ing the peace by special constables. The only difficulty 
would be, that neighbouring nations, not wholly under 
the control of conscience, might interfere with us in 
many ways—possibly might seek to annex us, and cer- 
tain domestic thieves, not having before their eyes 
the fear of physical control, would become “ lay impro- 
priators” to a considerably larger amount than all the 
savings accruing from limited outlay. Upon the 
whole, the question of economy is in favour of con- 
tinuing the domestic police, and also the political 
police, in the form of armed men, and all the Pest ap- 
pliances in the mechanism thereunto pertaining. 

This, our small island or islands, is at the head and 
front of civilisation in virtue of several conditions. 
First, a climate which on the whole by freedom from 
extremes of heat and cold breeds a first-class race of 
men, the originals garnered together from the best 
blood of all the earth into the abode of freedom 
whenever oppression drove forth the most stirring 
spirits from their native lands; and next, by reason 
of the climate, working-men live more years, and do 
more days’ work in every year, than in most other 
countries. They cost us probably in outlay of capital 
from two to three hundred pounds per head to grow 
up to manhood, but they also probably yield us an 
annual profit of 30 per cent. on our outlay, whether 
they work for us directly in England, or indiveotly, in 
the Colonies or the United States, to which. we 
practically present a capital of 300/. per head with 
every working man we send forth at twenty-one years of 
age. Physical force being our final remedy against 
aggressive violence, we must needs multiply that force 
by mechanical means operating as the tools of war. 
At the head and front of these are ships and great 
guns. The elementary principles we have to seek in 
ships are, the highest possible speed with the greatest 
facility of turning rapidly on curved courses; form, 
and material, to elude, as best may be, the impact of 
adverse shot; together with stability and floating 
power, to carry the heaviest and truest guns. For the 
present we leave the question of ships, and turn to 
that of -. 

The first quality required is homogeneity. This 
quality can be obtained in guns of cast metal, of iron, 
brass, and steel, and it can be obtained in wrought 











metal formed from cast metal, cast in solid ingots, and 
free from scale. Guns of comparatively small size can 
be made of cast iron, and hand prot, tomo can be 
made of steel drawn or rolled into a tube, and also of 
iron so treated, but no homogeneous wrought-iron 

of large size have yet been made. The ordinary 
‘owling-piece barrel, lap welded, is not homogeneous, 
but simply a spiral coil with scale dis more or 
less through the whole joint, and with the chief 
strength circumferential, though the pr compel 
small force of powder used enables it to possess suffi- 
cient longitudinal strength to hold together. So also 
the coiled field guns, known as Armstrong’s, in virtue 
of small size, obtained a reputation for strength; but 
increase of size soon found out the weak places. They 
were made of what is called the best Yorkshire iron, 
such as was used for locomotive boilers, and also for 
wheel tyres, till increasing loads crushed them out, and 
drove railway men to homogeneous steel. Yorkshire 
iron is not homogeneous more than Staffordshire. 
They are both simply varieties of scrap iron, é.¢., iron 
with scale deposited through it with more or less irre- 
gularity, and serving to separate it into parts with 
more or less adhesiveness or cohesion, much as wood 
is held together in fibres, Yorkshire iron resembling 
the gnarled fibres of oak timber, and Staffordshire iron, 
as exhibited in rails, showing the fibre of fir, breaking 
away under the load of wheels into irregular wires. 
This absence of homogeneity renders irregular wear 
with the traverse of the shot through the bore only a 
question of time, and it also greatly limits the strength 
of resistance to strain. If the metal be soft, it will 
bear considerable stretching without bursting. If 
hard, it will fly in pieces instead of merely rending 
open. The softest metal may be rendered hard b 
highly heating and continued hammering till cold, an 
the welding process, as at present practised, is simply 
a multiplication of scale separation into parts. 


Therefore the second quality required is tenacity to 
hold together, a quality strongly exhibited in wire, 
which is generally made of homogeneous material, and 
may be drawn down to great. fineness, provided, as it 
becomes hard, that it be softened by annealing. But 
it may be remarked that wire occasionally splits into 
fibres. This is caused by the presence of scale. It is 
iron wire that splits in this mode, but rarely steel. 
Wire, of fine steel, has the strongest tensional resistance 
known, and the experimental gun of Mr. Longridge, 
formed of square steel wire rolled round a tube, coil 
on coil, offered the greatest resistance to a bursting 
strain. It was not homogeneous, inasmuch as the 
longitudinal strain was supplied by the steel tube, and 
the transverse by the coil, without cohesion. 

The third quality required is elasticity, j.c., faculty 
of yielding or stretching to the force of the powder, 
and subsequent return to the original form without 
any Tupture of the material. It is sought to obtain 
this by homogeneous steel tubes, formed from the 
ingot, and hardened and tempered in oil. But as this 
tube is not in itself sufficiently strong to resist the 
force of the powder, it is surrounded by other tubes 
formed of coils all turned, bored, and s one in 
the other. But these outer tubes are not elastic, and 
therefore when the inner tube expands, the outer tubes 
expand also, but not being elastic they gradually cease 
to exert a compressible force on the inner tube, which 
must, therefore, be liable to burst, and if it bursts will 
probably fracture the outer tubes. 

The fourth quality needed is hardness of material, 
to prevent wear of the bore by the transit of the shot. 
The hardened and tempered tube accomplishes this. 

The processes hitherto pursued have not produced 
the best possible gun, but supposing it were produced, 
there is another consideration; the mode of charg- 
ing it, and the quality of the powder used. Modern 
chemistry has produced fulminating powder which 
generates gases so rapidly that they burst the gun 
transversely before they can act on the shot longi- 
tudinally. It may happen, also, that a large volume 
of air is cnaloatl with the powder, magnifying the 
effect. In applying steam to a piston the force is 
gradual. The generation of gas in a great gun is 
rapid. The Eastern nations, having only slow burning 
powder, were obliged to make very long guns, to 
make up in volume of gas what was wanting in 
strength, and when we have culminated in strength of 
gun, if we need yet greater ranges, we must resort to 
similar methods. Instead of making a small chamber 
at the back of the bore for increased resistance, we 
must make a large chamber wherein to produce a large 
volume of gas, expanding it through a sufficiently long 
tube. And now to the consideration of what yet farther 
may be done in the way of homogeneity. ‘The only 

rocess for securing homogeneity is to get rid of scale. 
We positively know that can be done, by melting a 
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mass of steel or iron into a single ingot. The Besse- 
mer process, at the very outset, produced iron closely 
analogous to wrought iron, in the melting pot. It is 
true that this iron was full of bubbles, but the fins 
left on the edges of the mould were perfectly soft and 
tough, like gold or copper, and what was remarkable, 
though so spongy, they were converted into the best 
possible iron for the use of the tinplate makers. The 
reason is now obvious to us. Although the external 
cells might contain oxygenated scale, the internal ones 
did not. They were covered with a glaze closely re- 
sembling that found in the cells of meteoric iron, 
without anything in them to prevent perfect homo- 
geneity when closed together. 

Mr. Whitworth is stated to have produced homo- 
geneity or continuity of metal in the mould by 
hydraulic pressure acting as a piston in a cylinder. 
But this continuity can be obtained by the steam 
hammer if the metal be taken hot from the mould 
‘before it has time to cool. In reheating metal the 
hottest part is the outward. In metal from the mould 
the hottest part is the interior. If, therefore, the 
metal be taken from the mould and put under the 
steam-hammer, the internal portion can be condensed, 
probably as much as the exterior. _ 

But if a gun were cast from homogeneous iron solid, 
it is possible that in a large mass the condensation 
would not reach the interior, where the solidity is most 
wanted. But there is a mode in which the object may 
be accomplished. 

Cast the gun, of tough Bessemer, or similar metal, in 
two halves longitudinally, with a trunnion on each. 
Take each half from the mould hot and swage it in beds 
under the steam-hammer. The action from both sides 
will condense both the bore and the external portion 
and the material between them, the heat from the 
interior serving to anneal the surfaces after swag- 
ing. When cold, plane the two half faces to an exact 
fit, bind them together and place them in the furnace. 
When at a welding heat they will be united without 
scale, and may then again be reswaged. When turned 
and bored complete, the mass can be cemented in 
charcoal, heated, hardened, and tempered. 

The cost of metal for such a gun would not exceed 
from five to six pounds per ton in the casting, and the 
labour is as nothing compared with the cost of the 
many coiled tubes shrunk one on the other in the 
ordinary construction. There is one contingency— 
the hardening and tempering an irregular mass—which 
would require some experiment, and would probably 
be accomplished by jets of water, on the internal and 
external surfaces, tal the heat ceased to play through 
them. 

The Rodman great gon, and the Woolwich great 

un, resemble one another in general outline, the one 
Cine solid and the other built up of coiled tubes. 
But the Rodman of cast metal has a regular curved 
outline; the Woolwich is in steps. Other hag: 
being equal, no doubt the regular curve must be the 
strongest, and the present proposition is to produce a 
Rodman in wrought metal, or its analogue, equally 
homogeneous and elastic, but far exceeding it in tensile 
strength. 

There is another question as to the economy of gun 
construction—proof. When the labour is so great, 
the waste is enormous when the gun fails in proof. 
It would therefore be desirable to essay the _ with 
the minimum of labour on the material. This cannot 
be done on the coil principle, but with the cast and 
welded plan the labour would consist chiefly in the 
swaging, planing, welding together, and boring. The 
boring, hardening, and tempering could be deferred, 
and the costly trunnions of the coil system dispensed 
With. 

It would be desirable to verify by bursting, the in- 
ternal structure of the guns, however made. It is 
clear that the material hitherto used has been uncer- 
tain, much more so in wrought than in cast metal, and 
an uncertain gun which may burst in action is the 
most unfavourable condition for skilful gunning. A 
sportsman would not go out shooting unless he was 
tolerably certain that his gun would not burst. 

The first wrought-iron gun of modern times, ere the 
Armstrong advent, was tested under the supervision of 
Captain Eardley Wilmot. It was made by Messrs. 
Walker, if I recollect, of the Gospel Oak Works. 
This fracture was more rugged than that of any cast- 
iron gun, and the reason for it was, evidently, that the 
iron was burnt as well as cold swaged. It was a gun 
forged out of bars as irregularly as any _ or 
screw shaft of a steam ship and full of cold shuts. 


Mr. Nasmyth’s endeavours to make a wrought-iron 
gun never came to a conclusion. After growing to a 
certain size as much metal burned off as was put on. 





The experiments that have been made at Woolwich 
have been most valuable, inasmuch as by them the 
stock of our knowledge has been marvellously in- 
creased. Mr. Fraser, with unquestioned skill in 
manipulation of such h masses, has fairly ex- 
hausted the subject of welding coils by heating and 
hammering, and it is a national object to get into the 
interior of his guns to examine their insides as well as 
outsides. There is no doubt that many of them are 
perfectly sound, but the makers of wrought iron have 
not yet furnished him with a material up to the level 
of his ay peer So long as he has to deal with 
scale in the metal, so long must the result be un- 
certain. But not, therefore, must we leave off our 
experiments. Our possible and probable materials 
exist in the future, which may soon be the present, 
and we must not leave it to other nations to do our 
own work, 

‘There is another question, the rifling of great guns. 
Rifling is an enormous sacrifice of strength. The 
vent is a breaking point, but the rifling is a succession 
of breaking points. It would be well to give our at- 
tention to the perfecting of smooth bores and shot, be- 
fore we take it for granted that rifling is an absolute 
necessity. 

It is not necessary that we should waste money in 
experiments more than in other things, but the greatest 
of all waste is ignorance, in which condition we must 
always remain, unless we try, not one, but many ex- 
periments. When we shall have made what may be 
considered a perfect gun, we must go on trying how to 
resist it by defences, and continue this contest to the 
utmost extreme possible, so long as the world shall 
contain an ambitious nation or set of nations desirous 
~ soquiring their neighbours’ property by the strong 

and. 

It is national wisdom to obtain, and maintain, “‘a 
iant’s strength,” and we have arrived at that con- 
ition in progress, in which there is no fear of our 

“ misusing it like a giant,” as witness the Abyssinian 
episode. 








BREWING AND BREWERIES. 
No. XXVII. 
Cootinc Taz Wort; THE THEORY OF REFRIGERATION. 
(Continued.) 

Tue principal circumstances upon which the action 
of any given refrigerator depends are: 

1. The proportion between the quantities of wort 
and water passed through it; 

2. The temperatures at which the wort and water 
are supplied ; and ‘ 

3. The absolute quantity of the liquids passed 
through it in a given time. 

Each of these circumstances we shall now proceed 
to consider in the order above mentioned. 

We have said that when a refrigerator is supplied 
with equal quantities of water and wort, the difference 
between the temperatures of the two liquids remains 
constant throughout, and is, of course, equal to the 
difference between the temperatures at which the wort 
leaves the refrigerator, and that at which the water is 
supplied to it. A little consideration will explain why 
this should be the case. In the first place, if the quan- 
tities of wort and water are equal the temperature of 
the latter must be increased as much as that of the 
former is reduced; and the difference between the 
initial and final temperatures of the water must, there- 
fore, be equal to the difference between the initial and 
final temperatures of the wort. This being the case, it 
follows that the difference between the initial tempera- 
ture of the water and the final temperature of the wort 
must be equal to the difference between the initial tempe- 
rature of the wort and the final temperature of the water. 
For instance, let the wort and water be supplied to 
the refrigerator at 140°.and 55° respectively, and let 
the wort be cooled down to 60° during its passage 
through the apparatus. In this case the wort would 
lose, and the water would gain, 440°—60°=80° ; 
and we should have 60° —55°, and 140° —135°, or, in 
each case, 5° difference between the temperatures of 
the water and wort. We thussee that the difference of 
temperature at the two extremities of the apparatus 
will be equal, and Fig. 2 will explain why this uni- 
formity in the difference of temperature is maintained 
throughout. In this figure, let a 4, bc, and ¢ d repre- 
sent successive lengths of a refrigerator through which 
equal currents of wort and water are passing in oppo- 
site directions, as shown by the arrows; and let us 
further suppose that the ordinates, a, d,¢, and d, re- 
present by their lengths the difference between the 
temperatures of the two liquids. Now, let us imagine 





ture lowered one degree; then it is evident that if 
the water was at same temperature at 5 as it was at a, 
there would at the former point be one less 
difference of temperature than there is at the latter. 
But in reality the temperature of the water has been 
raised one d during its e from d to a, so that 
its temperature at the former point is one degree lower 
than it is at the latter, and this precisely compensates 
FICG.2. 
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for the reduction in the temperature of the wort, and 
keeps the difference of temperature uniform. The 
same argument may be employed to show that the 
ordinates, c, d, &c., will also be equal in length to a, 
and, as ey are at equal distances sa the amounts 
by which the temperature will be absolutely reduced 
whilst the successive spaces, a 6, bc, &c., are being 
traversed, will be equal in amount, and the lines join- 
ing the ends of the ordinates, and representing the 
reduction of temperature of the water and wort re- 
spectively, will consequently be straight ones. In the 
case above supposed also all parts of the refrigerator 
will be equally efficient. 

When the water and wort are not supplied to the 
refrigerator in equal quantities the action above ex- 
plained is, as we have already mentioned, very materi- 
ally modified. The reason for this is that the differ- 
ence between the temperatures of the water and wort, 
instead of remaining constant throughout, increases 
gradually from the end to which water enters to that 
at which it escapes, the amount of this increase being 
augmented by an increase in the amount of water 
supplied to cool a given quantity of wort. 
et us, for instance, suppose two barrels of water 
to be supplied for each barrel of wort passed through 
the apparatus. In this case the temperature of the 
water will be increased half as much as that of the 
wort is lowered, and the difference between the final 
temperature of the water and the initial temperature 
of the wort will equal half this reduction of 


or 











| temperature added to the difference between the 


final temperature of the wort and the initial 
temperature of the water. For instance, let us sup- 
pose, as before, the wort and water to enter the refri- 
gerator at the temperatures of 140° and 55° respec- 
tively, and the reduction of the temperature of the 
wort to amount to 80° during ifs passage through the 
apparatus. With two barrels of water to one Tout, 


the final temperature of the former will be 55 + og = 


95°, and the difference between this temperature and 
that of the entering wort will be 140°—95=45°. The 
difference between the temperatures of the wort and 
water will thus be 45° at one end, and 60°—55°=5° 
at the other end, and, as we shall see presently, this 
difference will vary according to a certain law between 
these two extreme points. If the proportion of water 
be increased to three barrels of water to each barrel of 
wort, there will be a still greater variation between 
the differences of temperature at the two ends of the 
apparatus. For instance, with three parts of water to 
one of wort, the final temperature of the former would, 


in the case above mentioned, be 55° + = 812°, and 


the difference between this final temperature and that of 
the entering wort would be 140° ele 584°, instead 
of 45°, as was the case when two parts of water were 
supposed to be used to one of wort. The effect of this in- 
crease of the difference of temperature towards one end 
is to render the transmission of heat from the wort to the 
water proportionately more energetic at that end, and 
thus to cause the efficiency of the refrigerating surface 
to vary at different parts of the apparatus. We must 
now explain the law according to which this variation 
takes place ; and as it is only by a thorough compre- 
hension of this Jaw that the performances of refrige- 
rators, worked under different circumstances, vty 
accurately compared, we shall endeavour to render it 
as clear as possible 





that the wort, in passing from a to has its tempera- 





Let a4, be, ed, and de, Fig, 3, represent equal 
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lengths of a refrigerator supplied with “two parts of 
a to one of oak. and let the latter be admitted to 
the apparatus at an initial temperature of 200°. Let 
us sup also that the water leaves the refrigerator 
at a temperature of 190° (a much higher temperature, 
however, than would in practice be obtained under the 
circumstances) ; so that the difference between the 
temperature of the wort and water at this end of the 


190° 





ns 
d a 
refrigerator, or the maximum difference of tempera- 
ture will be 10°. Now, the transmitting power of the 
refrigerating surface, or of the partition interposed 
between the water and wort, will vary directly as the 
difference between the temperatures of the liquids on 
the two sides of it; and, as in the case we are con- 
sidering, this difference of temperature is continuously 
varying, the transmitting power of the surface is vary- 
ing also. To simplify matters, however, we shall sup- 
pose that this transmitting power remains con- 
stant throughout each of the spaces, a@ 4, 6 ec, 
&c., and that it is in each spacé proportional to 
the: maximum difference of temperature in that space. 
The smaller the spaces are, the less will be the error 
arising from the supposition, and when the ordinates 
are taken as close as we shall suppose them to be the 
amount of the error is of no value practically. Re- 
ferring to the diagram Fig. 3 we shall, as just explained, 
consider that the transmission of heat which goes on 
whilst the wort is traversing from @ to 4, is that due 
to the difference of temperature which exist at a, 
or 10°. Let us now suppose this transmitting 
power to be such that the wort in its passage from a 
to 6 has its temperature lowered 2°, or from 
200° to 198°, thenthe double quantity of water tra- 
versing from 4 to a must at the same time have had its 
temperature raised 1°, and as its temperature at @ has 
been taken as 190°, its temperature at 4 must be 189°. 
The difference between the temperatures of the wort 
and water at 6 will thus be 198°—189°=9°, and we 
thus see that the reduction in the difference of 
temperature is, under these circumstances, equal to 
the diminution in the temperature of the water and 
equal to half the reduction in the temperature of the wort. 

hilst the wort is traversing the second space from 
b to c, the transmission of heat will be that due to the 
difference of temperature of 9°, and will therefore be 
only #% as great as that which took place whilst the 
first space was being traversed. During its passage 
from 4 to c, therefore, the wort will only lose 1.8° of 
heat, the water meanwhile, in traversing from ¢ to 4, 
being heated .9°. The temperatures of the wort and 
water atc will thus be respectively 198°—1.8°= 
196.2° and 189°—-.9°= 188.419, 
in the temperatures will be 196.2°—188°=8,1°. 
In traversing the third space, therefore, from ¢ to d, 
the temperature of the wort will be reduced only $i as 
much as it was whilst traversing the first space, and 
the increase in the temperature of the water whilst 
passing from d to ¢ will be in the same proportion. 

Instead of employing two curved lines to show the 
manner in which the difference of temperature: of 
wort and water decreases, one curved and one 
straight line may be employed, as shown in Fig. 4. 
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In this figure the lengths of the ordinates to the curve 
a, b, ¢, &c., are equal to those of the ordinates con- 
tained between the curves in Fig. 3, and the curved 
line in Fig. 4 therefore approaches the straight base 
line in the same manner as the two curves in Fig. 3 
approach each other. In cases where the variation 
in the difference of temperature only has to be shown 


and the difference l 


the form of diagram given in Fig. 4is more convenient 
than that represented by Fig. 3, as it can be laid down 
more quickly. 

In the example we are considering we have s 
posed that the reduction of the temperature of the 
wort effected whilst it was traversing the first space 
from a to 6 amounted to 2°, or one-filth the difference 
of temperature at a; and it therefore follows, from 
what we have already stated, that the diminution in 
the difference of temperature which had taken 
when 6 was pales y amounted to one-tenth of the 
difference at a, The same argument may be applied 
to the aetion in other spaces, and it will thus be seen 
that the difference of temperature at 54% that ata; 
the difference at c=%, that at 5 and so on. In our 
diagram the differences of the temperatures at the 
points a, b, c, &c,, are represented by the lengths of 
the ordinates between the two curves marked wort 
and water respectively, whilst the fall in the tempera- 
tures of the liquids are denoted by the distance of these 
curves below the dotted horizontal lines, the levels of 
which agree with the maximum temperatures in the 
two cases. As the length of each ordinate is, in the 
case we are supposing, equal to ths that of the 
preceding one, the successive lengths can be very 
easily on Board by commencing at a and subtracting 
from each ordinate one-tenth of its length to get that 
of the succeeding ordinate. The calculation will be 
as follows : 


Length of Ist ordinate 10. 
10 
9 2nd, 9.0 
3 
» 3rd 8.1 
81 
» 4th 7.29 
729 
os 5th - 6.561 
6561 
” 6th ” 5.9049 
59049 
” 7th pa 4.31341, &. 


By the time that the 7th ordinate is reached, there- 
fore, the transmitting power of the surface will have 
diminished in the proportion of 4.31 to 10, or have 
been reduced to less than one-half. 

It by no means always happens, however, that it is 
possible in practice to-so space the ordinates that the 
reduction in their op may proceed by tenths in 
this way; and as, if the fraction by which they suc- 
cessively diminish is such an one as yy, for example, 
the above method of calculation would be a very 
tedious one, it is necessary, if possible, to adopt some 
other which will prove more generally convenient. 
Such a method we shall explain presently, but before 
doing this wé must make a few further remarks on 
the effect of using other proportions of water to wort 
than that—two to one—we have supposed to be em- 
ployed in the above example. 

et us, for instance, nes the refrigerator to be 
supplied with three of water to one of wort, and 
et us sup as before that the temperature of the 
wort is tohed 2°, or from 200° to 198°, in passing 
from a to 4 (Fig. 3). As in the case we are consider- 
ing the quantity of the water is three times as great 
as ory! of the wort, it — have wh ren waning 
raised but %° in passing from 4 to a, and supposing, 
as before, the temperature at a to be 190°, it om 
be 1894° at 6. The difference between the tempera- 
tures of the wort and water at 4 would thus be 198°— 
1893°=8% instead of 9°, as in our former example. 
The reduction in the difference of temperature is in 
fact equal to two-thirds of the reduction in the 
temperature of the wort, whereas with two parts of 
water to one of wort, it only amounted to one-half 
the latter reduction; and we thus see that one effect 
of increasing the supply of water has been to cause the 
difference between the temperatures of the water and 
wort to diminish more rapidly. As the efficiency of the 
transmitting surface of the refrigerator depends upon 
the difference of temperature on the two sides of it, 
this amounts to saying that, with a given maximum 
difference of temperature, the | ayrved the La ine 7 of 


but it is more than compensated for by the greater 
maximum difference of temperature which—other 
things being equal—is given by increasing the pro- 
portion of water to wort. This, however, is a matter: 








of which we shall have more to say presently. 





INDIAN ENGINEERS—TEMPORARY 
APPOINTMENTS. 


Tue decided success which accompanied the efforts 
of the Indian Government to recrdit the ranks of 
their Public Works Department by appointing thereto 
engineers of some standing in the profession in this 
country, in December last, has again been resorted to, 
and, we are to state, with an equal degree of 
success. ‘I'he rapid increase of engineering operations 
in India during the last year or so has put a strain 
upon existing establishments which they were wholly 
unequal to sustain. In order rapidly to increase their 
numerical without at the same time lowering 
their general standard of efficiency, it was of course 
necessary to adopt some other plan than to recruit the 
department. by the appointment of comparatively in- 
experienced men to the lowest grade; but in order, 
as far as possible, to preserve intact the interests of 
those already in the Be rtment, the plan adopted by 
the Secretary of State tor India has a largely to 
increase the usual number of junior appointments, at 
the same time making temporary appointments of 
more experienced engineers to the higher grades in 
the Department: thus, as far as poms, respecting 
vested interests, whilst those grades in the Depart. 
ment to which the senior appointments were made 
have been permanently increased to the extent of the 
number of temporary appointments made to them re- 
spectively. Thus whilst promotion in the Department 
is not likely to be injuriously effected by those ap- 
pointments, there is reasonable hopé that it will be 
very much expedited at the expiration of the period 
for which these tempo appointments have been 
made, when most, if not all of their incumbents will 
probably leave the Department. 

In Decemper last, as we published at the time, 
thirty appointments of a temporary character—that 
is to say for five years—were made in this country 
to the Indian Public Works ene, the majority 
being to the class of third grade executive engineers, 
and the remaining five or six to the class next 
below that, viz., to the fourth executive grade. A 
similar examination to that which took place at the 
India Office, in December last, was held last month, 
it being conducted by the same gentlemen as on the 
former occasion, namely, Major Chesney, R.E., and Mr. 
George Preston White, C.E. This time the appoint- 
ments offered were in the fourth executive grade, and to 
the grades of first and second class assistants, the re- 
quirements of the department for third grade executives 
having been sufficiently met for the present by the 
appointments made in January last. The total num- 
ber of applicants last month was 250, not a few of 
whom were engineers whose standing in the profession 
entitled them to expect something more than the fact 
of their sending in applications shows they were willing 
to accept, owing, of course, to the continued stagna- 
tion of works at home, and the consequent difficulty 
of obtaining anything at all in this country. 

The result of the recent shaletnation kos been the 
appointment of ten engineers as fourth grade execu- 
tives, and of twenty to each of the grades of first and 
second class assistants, making the total number of 
fifty appointments. As one or two resignations have 
already taken place araongst the selected candidates, 
owing to their having obtained other and probably 
better appointments elsewhere, and other causes, we 
shall not publish their names until we can give a 
— list, of those who may ultimately proceed to 

ia, 








CENTRIFUGAL PUMPS. 
To THe Eprror or EncinEerina. 
Srr,—Having seen the article on “ Centrifugal Pumps” in 
ENGIngeRine of the 2nd inst., we agree with you that some 
éecisive experiments should be instituted without delay, not 
only to test the comparative duties obtained from recipro- 
eating and centri pumps, but also to ascertain the 
merits of the various centrifugal pumps as at present manu- 


factured 
We shall be happy to place, gratuitously, at the disposal 


of any competent rity one or more of our patent centri- 
fugal pumps, with ipes and all requisites, to obtain a fair 
exhaustive trial of these machines. e have no doubt 
that other firms, who have confidence in their manufacture, 
will follow our example. 
We are, Sir, your obedient Servants, 
October 8, 1868. Jouy ayy Henry Gwynvz. 





water to wort the more rapidly does the value of the a a ae , ee mpadty.—Tikis company 
pyran | surface from its maximum value. | psif — pels es v4 
At first sight this may appear to be a disadvantage, ; 





pa on 








Oct. 9, 1868.] 


ENGINEERING. 


329 








NOTES FROM THE NORTH. — 

‘| Gtaseow, Wédriesday. 
i city heard pega FB chairman of the City 
nion Railway stated at meeting yesterday 
that before the next half-yearly ing the direction would 
be made over to the Glasgow and South-Western poy & 

The central passenger station in et, and 
works between the Bridgégaté arid the” junction with the 


Coatbridge line will be at once eed... Application is 
og: he mad to the Board of Toad for eiéRtension of 
the time during whic company ‘powers 
for the a i th fates weltal eas ta the 


P . a gx the sea,” and as a sequence it follows, “That no solids shall 
south side of the Clyde be completed. ~ seal v ; : ; 9 gad A 

Ole de ee Obes way—It is now settled that fospaBpock tn te oe pe pe ag og as 
the Callander arid’ Oban a in the meantime house itself and say: “That the seu ' must be 
extend beyond Glenogle. At‘the ad: bom pe: dt wry ae tee sewage. 9 
shareholders yy the repre of the ge Ay yen on 
succeeded in directors not to | 77 has lone bec pry 

Now to with the 


Caledonian Com in thus delaying to pay up their 
euberpion o the undertaking a ee eae 
ecti: t —. 1 ' mon’ F 
acting of the Clyde Tisai SE eee 


by the late Mr. Andrew Dunean, who had served them pe 
faithfully and efficiently as their efigineer. Arrangemen 
ont dae entered into for a successor to the de- 
ceased gentleman, and in meantime, with reference to 
the new Graving Dock, for the construction of which Parlia- 
mentary powers were obtained last session, no delay is to take 

lace. e following motion was 

emit to the Committee of Management to 
priety of obtaining from some engineer of 

lans and specifications for the proposed Gra ) 

ter’s Croft, with power to them to obtainguch is and 

quienes if they see fit, and that either on the of 
the plans being simply paid for and the work carried out under 
the superintendence of te ens the Trust, or alter- 
natively under the superi of the seer furnish. 
ing the plans, the remunerationin either case 


upon. 2G RE 
Coatbridge—Ezplosion at ? Tronworks—Yester- 
day morning, at half-past five:o’ the sound of an explo- 
sion (like the report of a cannon) was heard all over the 
town, but happily it was not a serious affair. ,The cause of 
the report was the bursting of a -water-pipe in one’ of the 
“tuyere rooms” of No. 4 Furnace, which occurred as follows: 
By some unknown cause a “seam” in the brickwork‘of the 
furnace had been formed about a foot below the level of the 
dam-head, through which oozed a little stream of liquid iron. 
The water-pipe in question is laid along the floor of the 
“ tuyere room,” and is used for conveying the waste water 
away after it has passed through the “tuyeres.” The molten | 
iron running on this pipe burst through and entered it at two 
places about 3 ft. apart, closed up the ends of the 
iece, which was full of water, and the heat of some more 

iron caused a generation of steam, which, having no outlet, 





exploded the pipe. There was no one hurt, as the men at 

the furnace, seeing the iron leaking out, i tely “ cast 

her” and kept out of the way. tempo watercourse 
at 


was arranged, and the furnace “ put on’ usual time. 
It may be added that the furnace was very full at the time, 
about 15 tons of metal being in:it, which may account for its 
breaking out. al » AS .-. P 

Summerlee Ironworks, Coatbridge — managers 0! 
these works are pulang: develop the application of gas 
for heating purposes in the blast furnaces. There are now 
two furnaces in which the unconsumed combustible gas is 
being economically employed, and it is intended to apply it 
to the steam boilers, instead of’ the’ dross fires now used. 
The system has so far been found to be successful, and it 
seems destined to be of great L, vyorry use in the iron manu- 
facture. In a sense, this may bé said to be the-only place in 
Scotland where ‘the furnace as is not allowed to run to 
waste. % 

Dundee Harbour. I: na Pe abo Harbour 
Trustees, at their meeting on< Monday. . under:con- 
sideration Mr. Harrison’s report on—thi ject. They 
unanimously approved of it, and resol¥ed to apply for the 
requisite powers to with the improvements im the 
ensuing session of Parliament, Mr. Harrison’s suggested 
improvements will involve a. cost of cv a Mig ea [We 
shall probably have so ing to say of Mr. Harrison’s re- 
port on a future occasion —Ep, E.] ; 








Tue New Inoncitap Ram Hotspvr.—An announcement 
has been received at Chatham that eng oe ion shy Sons, 
of Govan-yard, Glasgow, have taken the con’ for con- 
structing the new ironclad ship' Hotspur, for’ the semper st 
which vessel will be built under'the superintendence of Mr. 
W. Pearce, late of Chatham Sole whe E manager of 
Messrs. Napier and Sons’ establii t. The Hotspur is in- 
tended to be an iron ram, her pogth 235 and her 
breadth of beam 50 + She "Footing tase: in 
this country to carry her guns, on | ina 
fixed — although there are several | ° ‘these ironclads 
built, or building, in the French ee marine. Her 
armour-plating along her broadsides w1 be tia ee 
th a backing of teak of 10in., and the w 


ness, wit! a 

iron plating. She is desi fey a Ee aie ae 
“on,a turntable, in a fi er, with four portl the 

ponte a te 9 The 


et the Hotapur lb 2087 tos, und she be of 600-horse 
power. cee as to ri, ate her this 
ear is 0,000, She is ¢o be built from the designs of Mr. E, 
= Reed, C.B, sail. Agha ie by bis i 
Op. ed. y baie.’ chcax 1. aieey 

a eo 
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patent ash-screener and his disinfectant closet. The collec- 


"entirely destroyed, and decomposition prevented by the ashes 


GLASGOW SEWAGE PROJECTS. 
To rue Eprtor or EnGrngerine. 
Srz,—The article in your journal 
“ Glasgow Sewage Projects” is most val as indeed is 


all information, which can in any wa: up and hel 
to clear awa: the mists whi echdantonted this bpectens 


— e Sewage Question. 

seem to be arriving at’ one conclusion—a conclusion 
more to be thankful for, because until the time shall come 
when there is a unity of ideas on this subject can anything 
he done. That conclusion is the following, as I understand it : 
“That no solids shall be turned into a stream or a river, or 





80, that ‘no 

i Pence: ond. comang it should be 
out, 80 may in the fact of its having got 
pel dap ior peng that there will not then be any 
further le or annoyance, or an unhealthy town and 
poe: apr gatlowimcbesyy Fon. ghar pmee Pour 
for ever. A mistake more not possibly be 
made, and to my assertion of this fact (if it were ne- 
cessary) I eall your attention to the Petition of the 
Inhabitants at Barking Creek to Parliament “to cause the 
thy nuisance created by the London sewage to be 
abated.” That is the scheme of Messrs. Bateman and 
- — Mr. eaten ety -" nearly yon 
gg’s proposition he i Captain Liernur’s 
me to meet the difficulties of the water- 


é 


closet and here.is where I am at issue with Mr. 
Begg, for with all due ‘deference to him and to Captain Lier- 
nur and his pni tic scheme, I hold it is not practicable in 
the cities boroughs of our country. 

The sanitary scheme, which I hold is ealeulated to meet 
the difficulties of the sewage question, includes in it Morrell’s 


tion of the excreta and the ashes from the’ screener '(the 
cinders being conveyed into the coal heap for re-use) by 
themselves in a box made water-tight, and easily removable, 
will secure a very valuable manure. The household refuse 
—* the e’’—is collected in a water-tight box adjoini 

the privy, and this box is conveyed away along with the 
excreta and ash box. The disinfectant closet is put in the 
place of the present water-closet (inside the house), and this 
collection of excreta is also conv away with the excreta 
and ash box from the privy. unhealthy smells are thus 


being thrown on to the excreta in the privy box, and the dis- 
infectant being thrown on to the excreta in the disinfectant 
closet. The sewers are now left to off the sinkstone 
water; and the rainfall, which may be filtered before being 
let run into the river by any of the processes thought de- 
sirable. 

I have now fully detailed the “ 
the expense of which scheme is 
with Captain Liernur’s or any other. It is under one-half 
of the cost of the one named (Captain Liernur’s)—that is, it 
is not over 15s. per head of the population, and the result is 
far greater than his, which is shown by the following :—Ist. 
The saving of fuel in the re-use of cinders, which we put 
down at a tenth of the total consumption; 2ndly. The value 
of the ‘ashes as a manure ; and, 3rdly. The value of household 
refuse from the garbage box. 

The exereta from their boxes is worth, I admit with Mr. 
Bogg,, 10s. per head of the population. 

nd now, in conclusion, Poould add, in thanking you for 
inserting this communication in your valuable jo Iam 
conyinced that no scheme has yet appeared which answers 
the’ objects all have in view, namely, a healthy town and 
neighbourhood, an economical scheme in way, and to 
provide a good and portable manure, than the one I have 
now the honour to bring more prominently before the notice 
of the public in connexion with the Glasgow sewage projects. 

I am, Sir, your obedient servant, 
G. Henry Roperts. 
61, King-street, Manchester, October 6, 1868. 


ash sanitary scheme,” 








GLASGOW SEWAGE SCHEMES. 


To rar Eprror or ENGINEERING. 
Sirz,—E one must have read with interest the 
ats very k great 
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; ‘Your earrespondent will he | the 
tions he suggests to Mr. R.’s scheme do not exists’ | 2" | 


you will make this known in some shape or 
other to your readers, } 
“time I remain your obedient Servant, ' 
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STEAM FIRE ENGINES AT NEWCASTLE. 
To rue Eprtor or EnGinrerine. 

Sre,—As some of your reailers may have heard of a so- 
called competitive trial of steam fire engines at Newcastle-on- 
Tyne, on Fe ee ee a ang 
you to throw some light upon the subject, gh the 
medium of your widely circulated paper. 

We were invited to send a medium size steam fire engine 
for competition, but as we had lately had a run upon that 
size, we could not comply : we for time to prepare one 
and were refused, and so sent the only one we could, a small 
one w 263 ewt. It turned out that the competing 
engine erryweather and Sons weighed 473 cwt., this 
rendering all idea of a comparative test a mere farce. 

The committee have published, or allowed to be published, 
a report with the facts of which we agree, but the deductions 
from these facts made by the compiler of the are not 
only absurd, but so full of errors, that we think he could not 
be acting in accord with the gentlemen whose names are a) 


d to the report; he also goes out of his way to deseri 
the. ing of the engines at a fire at Gateshead, while the 
; } “8 trial, to which all the committee were invited, 


over without a word. 
trial adjourned from the ious day for want of 
took place at the base of Earl Grey’s monument, when 
our small engitie threw a steady jet to a height of 180 ft., 
or 50 ft. above the statue ; the _ engine of Merryweather 


and Sons made various attem y altering the size of the 
jet, &c., but never got above the statue or a height of 130 ft. 


Should Messrs. eather and Sons desire a fair com- 
petitive trial with engines of equal size, we shall have great 
pleasure in meeting to decide the question as to whose 


engine gets up steam in the shortest time, and does the most 


work with weight of machine and consumption of 
fuel; a ising for the intrusion upon your space, 
We are, Sir, yours a 
SHanp, N, AND Co. 








THE CROYDON COMMERCIAL GASWORKS. 
To tug Eprror or ExcineEnina. 

Sit,—In your continued description of these works, in 
your publication of the 25th September last, you have oc- 
casion to deseribée the'station meter. 

May I beg of you to let it be known that the said meter was 
manufactured by the Gas Meter Company, Limited, at the 
subjoined estab! ent. 

- I am, Sir, your obedient Servant, 
‘ EORGE Ratt, Managing Director. 
The Oldham Meter Manufactory (West and Gregsons), 
Union-street, Oldham, October 7, 1868. 








Srzam Fire Enorne ror Pemproxe Docxyarp.—A 
very powerful land steam fire engine was tried at Pembroke 
Dockyard, in the course of last week, in the presence of 
Captain Superintendent Hall, C.B., Rear-Admiral Warden, 
of the Channel Squadron, and the officer of the dockyard. 
The engine was one of two ordered by the Lords Commis- 
sioners of the Admiralty from the makers, Shand, Mason, 
and Co., of London, the other being for Sheerness Dockyard, 
and was tried there about a month since. It is of their double 
horizontal construction, and consists of their improved vertical 
tubular boiler, to which are attached two steam cylinders by 
means of strong wrought-iron brackets, in a horizontal 
position, working directly on two pumps, also placed horizon- 
tally, the pumps and connecting piece being in one casting 


ry so little as compared |-of gun-metal, the steam and water pistons of each being con- 


nected by two piston rods, the whole mounted on a strong 
forélocking carriage, by which the engine can be turned on 
its own length. Steel springs, strong axles, and four wrought- 
iron high wheels, adapted for rapid travelling with a pair of 
horses. It will throw 1000 ons of water per minute. 
Steam was raised to a pressure of 100 lb. in ten minutes from 
the time of applying the fire, which was laid and supplied 
with wood, and the boiler with cold water. The engine was 
first set to work through a jet pipe 1} in. diameter, and threw 
to a horizontal distance of 240 ft. Two jet pipes were then 
used at the Same time, each 1# in. diameter, equal to a single 
jet of 2§in. diameter; next a jet pipe of 2in. diameter, 
through which the water was thrown toa horizontal distance 
of 223 ft., and a vertical height of 165ft., the water pressure 
being 110lb. By opening a valve, six jets were put in 
operation at the same time, through which the water was 
wn to a very great height. After working a con- 
siderable time, the trials were concluded, the whole having 
been made with t suecess. Such ines as the above 
must prove of test service in the event of fire in 
dither of the dock ante now peovided wilh thems. 
Tue Lannemezan Riviz Burts.—Some description of the 
rifle butts at the camp of Lannemezan is given by the 
Moniteur de V Armée. e butts stand at one end of a vast 
cutting from 350 to 380 yards long, nearly seven feet deep, 
and wide enough to afford space for sighoennrerts, divided 
each from oe nes by 0 Saree of twenty-two yards. A 


communication in the last number of your journal | whole ts every day; except on’ Tuesdays and 
referring to, and comparing some, of the schemes lately pro- | Frida: the more’ important manceuvres of the army 
posed to rid Glasgow of intolerable nuisance, an open |, take . The troops are exercised ‘in shooting at ranges 
sewer ing through the heart of the city. From his re- | of 219, 437, 656, 874, and 1093 yards. Volley firing is much 
marks on Mr. ’s scheme, your correspondent jis | practised. Some regiments have in this way, at 547 yards, 
evidently uainted with the details of that scheme, as | put on- the, each ninute seventy balls for every hundred 
far‘at least as ate made known in the to | men firing. “ imafkers, hidden in their mantlets, were 
Mr: R.’s pamphlet, which was published the | much ”> Although circular ts have been for 
latter, Sen bropeeed So. pecesecees. Se Hanes many years used at the Normal School of Shooting, which 
ters pie or fe process, and | answers to our schools of musketry at Retieend Nestwest, 
ischarge o: i portion into the river, the solid those at Lannemezan are rectan, i “ bull’s-eye,” 
of be utilised as manure. ee ‘# centre,” and“ outer,” are formed by dividing each of the 


of division. These lines divide the et into 
twenty-five squares. The middle square is the “ bull’s-eye,” 
which counts for three points ; the eight surrounding squares 
are the “centre,” and a hit there counts for two; a hit on 
any of the remaining sixteen exterior squares gives an 
“ outer,” which counts as one point. 


grave objec- ——. five parts, and drawing parallel lines through 
‘prandh 
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EXPRESS PASSENGER LOCOMOTIVE; GREAT NORTHERN RAILWAY 
CONSTRUCTED FROM THE DESIGNS OF MR, PATRICK STIRLING, LOCOMOTIVE SUPERINTENDENT. 
{(For Description, see the opposite Page.) 


Hii 


mi 


Hilt 
Wii 
Hit} 


i! hgf igf Pl 


| il 


. NS mie 
NY SS 
a ttt DWV N | NN SS 
eee eccccceddddd a SOM N on 
SSS Sy 
NY = Z tia 
ie HW ZY i Zi 
ee | lem 
Ulta \ 


38 
4 


‘I 


= Ff 


ll 

















Ocr. 9, 1868.] 


ENGINEERING. 


Cease 


331 














EXPRESS PASSENGER LOCOMOTIVE; GREAT NORTHERN RAILWAY. 


CONSTRUCTED FROM THE DESIGNS OF MR. PATRICK STIRLING, LOCOMOTIVE SUPERINTENDEMXT. 


i) 
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a, 
a a" . > a 


Ls a 


pie ie 


Our two page en, this week comprises a longitudi- 
oemsmo csperaing ama agnor fine passen- 


locomotives used for pc express traffic on the 
Gre oe Railway chester and Leeds od Lon- 
don. er views of ny given on 
sent and opposite pages. The has inside oytinders 
17 in. in diameter, with 2ft. stro Fen ee sh ell 
driving wheels 7 ft. 1 in. in diameter, when the tyres are new, 


= Bef 7 ft. in diameter when half worn. The tractive force 
hich the engines are capable of exerting will thus be: 


= 2 = "00x? 92.57 Ib. ‘! 
for each pound of effective steam pressure square inch of 
piston. As the boiler is worked ls oe eadtg 7 130 Ib. per 


square inch, it would probably be possible to maintain, if re- 
quired, an average effective pressure in fo in the cylinders of 85 Ib. 
per square inch, giving a tractive force of 6938.55lb. The 
weight on the pL em wheels is, when the engine is in work- 
ing order, 14 tons, so that the above tractive force would be 
lightly greater than one-fifth the weight available for adhe- 
trains worked by the engines of the class we are 
describing consist on the avi of 10 carriages, and the 
speed is 44 miles per hour, exclusive of stoppages. The con- 
sumption of coal per train mile, with-the above load, includ- 
ing that used in getting up steam, averages 21 Ib. per mile. 
The engines make very long runs without stoppages, the 
tenders carrying each 2500 of water. 

The engine has cast steel tyres and axle-box guides, and 
the crank axle, bars, and piston rods are also also of steel. 
+ guides were fitted with adjusting 

e 


bree 
leading wheels, it’ will b be n 
Peng nearly under the mid of the ey 

The firedoor is made on the throttle. valve principle, ia a 
notched catch to hold it in any required position. 
ment a oe — to act as a deflector, ut ther 
an auxiliary inside the firebox, w! ts 
the cal aitfrom ruhing ae i rb hich proven 
oor is 0 or firing. These arrangements combined 
with the te capone below the tubes enable. the smoke to be 
consumed very effectively. The foot-plate is thoroughly 
eoved brs col, a great comfort to the men, and 

ad weather.” Mr’ String, Hike he Sis a_careful look out 
ig we acc inclair, adopted cabs 
Soe hive iucsckens sight ov las Jeeth ogy; bal somtihabaad: 
ing the evident De eves. yay providing such shelter, their 
example has been to. but _a-very moderate extent. 
ae ee ee No. aes mo pegs 
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interesting experiments on the effect of varying the propor- 
tions of tube surface. The Hn me ustrate 
has 192 brass tubes, Is in. in diameter outelde, and placed at 
po amr) from centre to centre. In another engine 

the same class, however, Mr. Stirli has used the same 
number of 1; in. tubes, the pitch remaining the same, and 
he has found these to be equally efficient in maintaini 
steam although their surface was rather more than 10 per cent. 
less. It has also been found that with the smaller tubes very 
much less fuel is blown through, and the boiler fitted with them 
can be run several ro mg without its being necessary toclean out 
the smokebox. engine fitted with the smaller 
tubes has been tried vod wilt e train wala of twenty-four carriages, 
and it has been found to maintain an ample supply of steam 
with quite as good a result, as regards consumption of fuel, 
as those fitted with the tubes. The engines fitted with 
the larger tubes have blast nozzles 43 in. in ter, and in 
the case of that fitted with the smaller tubes the nozzle was 
made 4} in. in diameter, in order to ensure sufficient draught. 
This size has done so well that it has not been thought worth 
while to alter it; but Mr. Stirling considers that the engines 
would maintain a sufficient supply of steam a a 4tin. 
nozzle, the same as those of the engines having the larger 
tubes. Mr. Stirling, we should state, does not ferrule the 
tubes at the smokebox end. 

The 14in. tubes are Nos. 12 and 14 wire ge thick, and 
192 of em cost 1271. 14s. 8d., whilst the *, ia. tubes are 
Nos. 13 and 16 wire gauge thick, and cost but 927. 3s. 8d. 
per set of 192, so that there is a difference of cost in favour 
of the smaller tubes of 357. 11s.—a saving well worth effecting 
when it is considered that no appreciab egg vs 2+ hd 
in the performance of the engines. 

a number of boilers with livin ion and there 
seems to be no doubt that, with the s blast consequent 
upon the fast and heavy traffic which the Great Northern 
engines have to work, their use will be economical in many 
ways. 

The engines of the class we illustrate have been found ex- 

tly adapted for the traffic which they have to work, and 
as an example of the latest ice on one of our princi 
lines, they will. Be vom ed with interest by many of our 
readers. ‘lhe details of their construction not already touched 
upon, will be readily understood from our engravings without 
further description ; and it therefore only for us to 
give the principal dimensions, which | are as follows : 
Boiler : 


‘Ft. in. 








Diameter of barrel, inside smallest plate... 3 
» largest ,, 3 if 
Length ofbarrel su.” oss oe = owe 10 8 
», Of firebox casing .... o- we «6S 
Width pA » at top toe «0 
» pa i: an bottom oo. 4° 
Height a » atback , oe OF 
4 fe » at front .,, pe ie 





| 


a 
jul 


ut a 


a 





Ft. in. 
Length of inside firebox attop ... 4 
di joa » battom 4 10° 
Width 3 3» attop 3 6 ; 
» ” » at a. : 
Height ps » at front | 
7 at back . 6 
(All dimensions of inside firebox are inside dimensions.) | 
ee of barrel and firebox —. ‘ 
Tihckness of smokebox tube late ae of ! 
» of firebox plates 4 in., —_ 
tube = —_ is fin. thick at ¢ 
pgs to tin. below 
Number a tubes, 192. 
” a tube-plates ... 10 5% 
Diameter ,, tside 0 
Thickness 4 at t firebox end No. 2 W.G. 
th of smokebox, inside ”...  °.. 2 5 
us of top of smokebox... + «ws 2 
Diameter of ch y inside at top oo Lh & 
»  atbottom .. 1 Og 
Height of chimney above top of smokebox 3 10 
above level w 13° 4 
Height of centre line of boiler above rail... 7 2 
Heating Surface : 
Tubes (outside) , ... yest oe 
Firebox one oo 89 ” 
Total ... .- 1011g | 
-» tag 16.4 square feet. 
Wheels and 
Diameter of rand wheels we ; : { 
” g » ove 4 1 | 
Distance between centres of leading and 
ig wheels... 9 6 
»- between centres ‘of driving and 
iling wheels" °... 7 6 
‘otal wheel basé -.. 17 0 
ce from centre of driving ale t to 
troat of firebox casing ... 1 10§ 
Bearings o — 
Diameter grind oo o H 
Distance apart ‘from centre to centre... 3 Il 
Diameter of axle gone pee wo O 
Bearings of leading and trailing 
oes ove ove * 0 5 
oes ove -- 010 
Reds ow 120 
Distance apart from centre to centre a. Oe ; 
06 


a of leading and trailing axles at 
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Cylinders : 
Stroke eee os ese 
Distance apart from centre to centre 
Length of ports exe 
Width of steam ports 
exhaust ,, oes 


. 
' 5 


oe eee 
- 
” oo eee 
eee 


- bars ove 
Distance between valve 
» from centre of dm 
centre of exhaust port "Wi 
Working Gear : 
Length of connecting-rods between centres 
Diameter of bearing at lange end ... eve 
Length 
Diameter 
Length a ry 
Width of guide bars (double) 
Length of crosshead blockg.. 
Diameter of piston rédu° 2. aos 
* valve spindles... 3S oh 

Distance between,centres of valve spindles 
Length of eccentfic rods between centres 
Throw of eccentries..,. 
Length of expansion links 

centres oe Paes * . eee 
Length of lifting links ove 
Length of lifting ayms ._ ... eve eee 
Horizontal distance from centre of driying 

axle to centre of weighrbar —... bee 
Distance of centre of weigh-bar, below 

centre line of motion . ‘ 


Lengttof valve-rod 
Dis be 


7 
a 


on 


to 


” one 


small 


” 


” one 


ca 
Se OO Oe ITO 2 On PwMSoorr 


_ 


oo 


between end 


ie §«6—e bo 


— 
— 


>. ORF Cmogoccooooon o coocoornwre 
* 


3° 9 


+ 
a 
= 


ee 


Distance 
at hw dw 


Frames : 
Length of ffathés outside buffer-plates 
Distance apart of inside frames... 

a 2 outside , 
Thickness of inside frames... 


9» Gps 4g c0n ace one 
Depth of inside frames between cylinders 
and driving horfiplates .,. fee ot 
Depth of fside ffilthes “bdkween driving 
; and trailing hornplateaiyiii-. * i!" "... 
8 —spepth’ of Gutta treme botweed harmplates 
iv idth over foatplates' ©... vei) ee 
oes of jad tu) : “i we oy 
On ledditip wheels’ 


» driving 
» trailing 


2 


of lower centre of sustaining link 
centre line of motion ooo ove 


bt CO st ie OD 
Ll 


maaan 


oe 


E See » e6ebB + a eo 


oe 
oe eg SSe a 


‘ 
a 
** 


— 
owe 


w 
— 
on 


Total ... eee 
Weight of Engine in Working Order : 
On leading wheels ... 
» Griving ... eee 
» trailing 


10 8 
14 0 
812 


Total ... eve - 33 0 
In conclusion we should state that our engravings have 
been prepared from working tracings, for which we are in- 
debted to Mr. Patrick Stirling. 








INDIAN PUBLIC WORKS DEPARTMENT. 
To True Eprror or Encinesrine. 
Sre,—I send you an extract from one of the Madras daily 
apers containing a copy of a resolution by the Government of 
regarding payin the Public Works Department. You will 
see from it that te salaries of civil engineers are so arranged as 
to be less than those of military members of the department, 
by sums varying from 60 rupees to 240 rupees per mensum. 
¢ fourth paragraph of the resolution explains the reasons 
for the difference, M the liability of mili officers to be 
called on to vacate their appointments for active service, and 
the extra expense for their military equipments. 
is, to or gee unacquainted wit: Tada, may appear 
reasonable, but those better ag a on the subject are well 
aware that it is not copys or the purposes set forth in 
the resolution, to keep up the large difference in pay which 
exists. During the whole course of service the cost of mili- 
tary equipments is very trifling compared with the extra pay 
drawn, the chances of active service are now-a-days very re- 
mote, and both of these considerations are more than balanced 
by other advantages enjoyed by military men. Even were 
pay equal, R.E.’s have much more liberal furlough rules ; 
they can retire after 20 or 22 years’ service, whereas a C.E., 
if not incapacitated by sickness, is obliged to work on for 30 
years ; and, in addition to this, they have the chances of mili- 
tary honour and military rewards, and are eligible for a number 
of appointments which are closed to C.E.’s. A military officer 
may be a consulting engineer for railways ; a mint master may 
hold high appointments in the telegraph, as well as many other 
departments, while the civil engineer must plod along, and 
must stand the hard and, too frequently, the uninterestin 
work of the Indian-Public Works Office, and must do this 
on from 10 to 20 per cent. less pay than is drawn by the 
military members of the de mt. The assertion that 
military pay does not form a Public Works charge is correct, 
but it is a mere matter of accounts. The State gives a 
captain in the Royal Engineers, who is a first-class excutive 
engineer, 1033 rupees per mensum, while it pays a civil 
engineer, if 4 first-class executive engineer, 900 ru only, 
The pay comes from the State, and it matters little whether 
it be drawn from one department or from several. 
Bat beyond this, I would ask, how is it that the Govern- 
ment of India, if they consider this extra pay necessary, do 
not extend it to all branches of the administration? Military 


‘now 


+ 
ces 


tember, 1 
J: Sie follow 


1864-65, tha’ ne ge t ispartmental at 
-65, that ro engineers 
int 5 - * é -y Yank: 

i ” 


men in political and other branches of civil em are 
i mow emit v gine go Le 
that in all cases retaini 4 


ruled should be extended to embrace all appointments, or it 
should be condemned, for to confine its action to one or two 
de ts must create ill feeling, and must be considered 
as invidious. 

There is no doubt that military members of the department 
are not too well paid, but civilians are still worse off, and 
anything to be done must be done by levelling upwards. 
At present the Indian Public Works Office is not a popular 
service, ially for civilians. There is no service harder 
worked ; h rules for civil engineers are unsuitable, 

so ill-liberal, that a man must work 


y 
furlo’ 
unless he happens to go 


are less liable to be called 


of retainer for military service as 





Royal Engi- 


ances, | 


~~ 





Lieut.-Colonel.ii} | 
Major ... od 
Captain ... .9..,. 














and the pension 

for thirty years before he can retire, 

hermrndeh ise. i itate yy. gickne What is 
the departmen 


‘un! if 
or civil engineers, should be called on to 
the salaries, and if it be found necessary 
ight be made by which royal 


wanted 
yoo with 
of royal engi 
revise the whole of 


oul ca ive ser 
Publie Works Office. * 


Indian Public Works Office, 


868. crit ai 
circular from the Gov rot Initia; 
republished by the 


Simla, July ‘16, 1868, has beén 


Government : ‘ ‘ oe oleae 
Resolution.—Misapprehension appearing to exist as to the 


und on which the cale of civil and mi salaries in br 
blic Works t was fixed, the Gévernor- 
in council deemis it detirable that the reason should be placed 


on record. ' 
2. It was supposed 


‘Ist.class, Ist Lt.-Col. 
It ae » dr, Lt:-Col. 
Ni ee MS. a > Captain 
1st grade - 
2nd ” ” 
Lieutenant. 


” 
sd 
” 
Executive 
” 


” 


” 


Assistant 


8. The mili y 
a 


Junior Lieutenant. 


would be (excluding horse and com- 





Military 
Allowances. 


Rs. 


Pay. Proper. Total. 


Rs. 
243 
182 
140 





Rs. 
1,002 
759 
434 


577 
294 
70 196 266 
60 153 218 


r being drawn in the Military Depart- 
ment (not from the Public Works De : ent), was con- 
sidered in the light of a retainer for mili service. Such 
military service, when the — oe eee De- 
partment to it, involves 8 salary 
which is tha goons made up by any allowance obtained by 
the officer with a force on service. To.a married officer it 
also involves much extra expense ; besides which, the officer 
has to keep up military equipments. Altogether, it was 
Song right to exclude — military pay proper in 
calculating the Departmental ies. 

5. Taking, then, the Military and tal ranks as 
above, and excluding the military pay proper, the scale of 
salaries became as follows for Royal agnee officers serving 
in the Public Works Department, and that for Civil En- 
a peu a capa as nearly to correspond, as shown in the 

column :— 


Captain... 
Lieutenant ... 
Junior Lieut. 


4. The pay 











Royat Excingers. 














Supt. Enr. 1st class, 1st grade 
1st 2nd : 


” 
Qtid ,, ~ Ist. .o 
2nd", 2nd’ ,, 
Enr. Ist grade... — 
2nd 


» 
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Extve. 























‘dated 
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2nd ' 
and allowances of these officers, if 


by the rush 
, such, for instance, as 

Feld to 

headed “ The First Steam Whistle,” 

as is known one Adrian 

about 1832 fitted one to the 


intimation that even a large 
its sound, to rouse the 
ex 


} position as re 


be d by comparing the 
segene| Seeing omens 





5 e 7 * poems 'y ft r . 
glory, nothing but the bare poles remainy 
time being the shipbuilding ha w 
not ask ourselves if there are no 


hin, 
intelligence, I may say, to the remote corners of the mer 
would be a great source of profit of itself. 


1 am, Sir, yours, &., . 
Joun G. Winton. 
13, Gladstone-street, Southwark, October 6, 1868. 








PRODUCING SOUND BY STEAM. 
. wasn THE rg oF etm ro tie 
a vam of clan tomas Ui yape deciensd Bar to 

steam whistle, is 

ween ae 169, is a h 
st Stoam Whistle.” which states that 20 far 
at Dowlais, 
hen the 


be a v1 
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it made a whi. 
ath ness tand ah 
This gave so audible an 
Sper ea i denier, af © 
or 
‘with him on fis neglect of duty.” : 
relates that William, of Malmesbury, records the 


rail 


7, Duke-street, Adelphi, W.C., October 6, 1868. 
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RECENT PATENTS, 

The following specifications of completed patents are 
all dated within the year 1868 ; and that year should 
be given in ordering them, at the annexed prices, 
from the Great Seal Patent Office, Chancery-lane. 


(No. 48, 10d.) Charles Denton Abel, of 20, South- a d 


ampton-buildings, patents, as the agent of John Francis 
Bennett, of Pittsburgh, U.S., the use of carbonic acid 

either alone or mixed:with: atmospheric air, or’ 
Pith other gases or ges 7 when introduced into 
molten iron or other metal ‘for the Lr ng ‘of remov- 
a phosphorus, and any impurities 
w 


will form combinations witli the oxygen of the 
carbonic acid and deposit the earbon. 


, of the Albion*Brass 
Salford, patent apparatus for registeri 
variations in the pressure and temperature of liquids 
and og When pose ci of meses are to be 
recorded, a pressure gauge of ordinary constructign is 
in some ed pamee that the movements of t the 
jointer are communicated to a pencil, which traces a 


(No. 61, 1s.) -James-Lee Norton, of Belle-sauvege- 
and Wilkes Henry 






‘liné‘om paper wound on a drum, which is: driven by 
clockwork. ‘Other arrangements are proposed for 


po reves McA low “pressures. The patent also 
des several arrangements forreBistering variations 
of temperature, which we need not describe here. 
eens 10d.) Peter wc a of Howe: meals 
ter; patents a tus for stirri i 
‘eopper'or 7 cng Thilst theysvore uniaighing the 
rocess of calcination. Pah. ri th 

(No. 67, Is. 10d.) James Tomlinson, of Rochdale, 

tents machiuery for twisting and:antwisting yartis. 

he machinery for twisting: or 5 ad flax or other 
fibres is applicable to those*machines in which the yarn 
passes through the tube of the flyer, and is then guided on 
to the bobbin; and it consists in a mode of so driving 
the feed rollers connected with the boss of the flyer 
plate, that the yarn as it passes between the rollers 
receives a positive twist. the same arrangement with 
the addition of feeding or holding rollers is applicable 
for untwisting yarns. The patent also includes a mode 
of supporting the rollers on which the yarn to be 
untwisted is wound. 

(No. 72, 6d.) Charles Pontifex, of Northampton- 
grove, Ball’s Pond, patents an arrangement of hop- 
press in which the screw, by means of which the 
pressure is applied, passes down through the hops and 
is attached to the bottom of the press. A nut working 
on this screw ‘bears upon the cover ofthe press,’ the 
arrangement thus beihg such’ that’ the strew “is in 
tension. 

(No: 79, 10d.) William Edward. Newton, of 66; 
Chancery-lane, patents, as the agent of Charles! M: 
O’ Hara, of ‘New York, a ridiculous-form: of 
This consists*of ‘a kind of box in the'form of a segment 
of a cylinder h from a transverse horizontal shaft 
at the stern-of the vessel. On this shaft is a. lever 
connected’ with the: piston of a: horizontal steam 
cylinder, the arrangement being sueh that the faces 
of the propeller are made to alternately impinge against 
and be withdrawn from the water behind’ the ship. 
The invention of course no practical, value... 

(No... 80,. 10d.) Thomas Greenwood, of Leeds, 
patents improvements in screw gill, spreading, draw- 
, and roving ‘frames, adapted for working silk, 

ina grass, &c., the object being to separate or open 
out the fibres preparatory to their undergoing. the 
operation of drawing. This object is attained by the 
action of a rotary gill or porcupine roller; which is 
conor in place of the ordi retaining rollers. 
iA 4X 84, 8d.) William — Lake, A ha 

mH pton-buildi nts, as the of Jo 
Whitworth, Willis Wisteort, and pao om Bold 
Halliwell, of Cleveland, U.S., the use of chilled cast- 
iron cutters in wood moulding and other wood-working 


machines. 
(No. 90, 8d.) ‘Osmond Henry McMullen, of Bridge 
Brewery, Hertford, patents, a, neat, form of i 
ine. In this: machine,:the grist -is. fed froma 
per-into an upright cylindrical vessel, into which 
the liquor ‘is also fed through a central hollow revolv- 
ing shaft, furnished with perforated radial arms near 
its upperend. Below these’ anms the shaft.carries a 
perforated~spiral blade, which mixes or mashes the 
malt and- ng and gradually forces the mixture 
down. towards the bottom: of the cylindrical. vessel, 
dnt Whioh iti delivered through a Side opening into 


h : j 1 6O 260? ih 8 
eee eee 





propeller: | 984s 





have- illustrated” and 


rte) 
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(No. 102, 1s.) Arnold Budenberg, of the firm of 
Schiiffer and Badenberg, of Manchester, patents ar- 
rangement and details of steam hammers, which it 
would mare drawings to describe. 

(No. 106, 10d.) William Williams Hooper, of Bow, 
tents pneumatic apparatus for signalling on ship- 


rd. 
(No. 112, 8d.) Thomas Whitwell, of the Thornaby 
Ironworks, Stockton-on-Tees, patents maintaining the 
flue perk ms furnace A an —, gauge or on 
area by applying,at junction of the working part 
of the te aud the flue, a hollow oablaia 
frame, which is protected from being burnt away by 
the heat of the. waste gases by circulating water 


thrOU gD Mee ie cccie ipdiath x 
Ne tie: 8d.)\ Parke’ Pitter, of 26, Gresham. 


street, patents arrangements for: driving ing 

bar Oh A. Fock dealing, inching ya either 
rough gearing or by connecting the 

with the bar. The patent also includes other details, | 

which it would require drawings to explain, 

re ag ie re 
lewlorth, Kain } i * 

rubber and other v: Jug which “would ri a ore 


here. 


space to describe than we eonid give Py ea 


Some of these valves are ingenious; )bi Moubt if, 
they walt found to possess “thy pe nl over 
more simple forms now in use. 







_ (No. 120, 8d.) . William Edward , of 11, Wel- 
lington-sreet, S , potanite, as the t of Frédéric 
Godea Jules Trottier, of 39, Faubourg St. Martin, 
Paris, able cutters for wood planing and moulding 


beyond the edges of the rigid back and counter-plate 
between which it is held. The blade being thin is 
sufficiently flexible to enable it to adapt itself readily 
to the curves, to which the back and counter-plate 
may be formed. 

(No. 130, 1s.) -Lewis Matthews Becker, of 2, 
Guildhall Chambers, Basinghall-street, patents methods 
of laying and mppeiing telegraph wires, which would 
require more space to describe than we can give to 
them here. 

(No. 131, 4d.) George Nimmo, of ‘Jersey City, 
U.5., patents the employment of the ashes or the 
residuum of the combustion of coal as the base or 
principal component of a material to be used in the 
manufacture of fire-bricks, retorts, furnace linings, &c. 

(No,,133, 10d.) Daniel Hodgson and John Dodd, 
of Swetton, near, Kirby tan arrange- 
ment of mowing machines, in which the knife bar is 
driven by being connected: to the lower end of a 
lever, of which the upper end carries rollers bearing 
inst the corrugations. of a cam wheel driven by 


Pachirs, _ According. te. this plan each cutter is 
formed: it hin steel Se parr very slightly 


the motion of the machine. 





GREENOCK HARBOUR IMPROVEMENTS. 
‘Mz. W..R.. Kinterre, the ineer appointed for the con- 
struction of the new docks at. Bt. Helier, Jersey, has placed 
in our hands the drawings he has supplied for the proposed 
Greenock Harbour improvements. There are altogether five 
’ ve selected the most complete and 
well considered, for illustration. It comprises two outer, a 
middle, and a graving dock, with extensive quays and. tram- 
ways, and sidings from the Caledonian Railway. ‘he main 
entrance, R, to the tidal docks is from the river, and as 
pen Ay as possible oy eilliny of tne centre = the deepest 
ving every facility of in and e that is 
posctionble within such coutenctid limite, The  pierheads 
are constructed with semicircular ends, and straight quays 
leading inwards to guide vessels: in entering or leaving the 
docks. Large cast-iron rollers, 6 ft. in diameter, and bound 
with rope, are let into the semicircular pierheads, to ease off 
vessels, and obviate the chafing of their sides against the 


_ Within the river entranees the piers are recessed 50 ft.,to 
give additional and to prevent:any fouling of 
vessels entering the di 


with those.already laid up there. 

he euizahos, 8, to Gis eastern dock: is made, 0s far am pee: 
sible, to conform with the one just described. oy cones 
this with the entrance at R, it will be seen that the same of 
channel may be secured, and that vessels i 


running w 
would not: have to turm round at an angle of 45° in 


p stream 
the mid- 


channel, but could ruin in directly with as great ease as into | top 


the western entrance, ing only occasionally a check 
linwoor frtun the piechehd ts guide théla into the ebay abok. 

The western entrance to the middle dock,’ as shown, 
should be at least 100ft. wide; for it is very desitable; if 
possible; without going into a very. extravagant outlay, to 
soabih sib detnenmntontiv openings ix'a cunies of wih atin, ot 


sueh’a width as to. allow of two. vessels. to and 

each other in any such openings. Ten? saat agtietings be: 

tween tidal docks would be made larger than ate itr 

general, jexcept for the cost of gigantic swing ‘brid - 

to.work.them, with results, in. instances..o0 tful 
i ens 

trances of docks, mainly on account ofthe enormous labour 


Fnozales in front of each roller, so that a full discharge 


-| out of sight. 


the mesh ‘ ki pean 
dnetaacion now gencraly expe wt their 


the adjustment, so that the working wei 
be pers to a minimum, and almost 
gates, giving perfect freedom of action in travelling. 
The top roadway would be wide enough to two lines of 
rails, and a couple of footpaths, in all about 26 ft. in width, 
In order hy vad wre] wash a mad or loose materials 
which may posited on and about the roller paths ; pipes, 
‘4 in. in diameter, would be laid down on the framework at the 
meetings of the leaves, and be branched off, having delivery 


3 


the’water mains of the town shall wash away, cleanse, and 
scouryas the bridge leaves are being opened and shut. The 


similar in every respect to that of the western, with the ono 
exception that instead of 100 ft. span it would be only 60 ft. 

as'the traflie‘of*the eastern harbour would be chiefly of a 
smaller class of wessels, such as coasters, timber carrying 
vessels, apd perhaps, collier It. is..worthy of notice that 
im er oO eager may be “ shipped ” ag owe 

ipped” wi greatest i _ passing li 
through the Speningg Cert nt pporting the road- 
way, and be li witha rising: tide.’ * i dock is 
lai — a = chief traffic or busi open , On.the 
north si uay runni ith: the gravil 
might be use for town ter” At We pet ene 
there are main quays 100 ft. wide each, Shere ve 0 j 
greatest burthen may lay against them’; although for tha: 
east and west ends of the middle dock théy are in every 
sense jetties, and may be covered with large bonded ware- 
houses, as shown on the plan, with cranes and lifts worked 
by hydraulic machinery, which may be on either side. The 
upper level or rails on the top of the viaduct may be run 
under the warehouses (and form the second floor), also the 
trams on the quay level. 

The first or western portion of the graving dock, viz., 500 ft. 
extending from O to P, is proposed to be first constructed. 
The second or eastern portion, a continuation extending for 
330 ft. further to the eastward, is so that when it 
is carried out it shall form with the eastern portion from P 
to Q one dock of 830 ft. in length and 94ft. inside width at 
the coping level, having clear widths of entrances of 70ft. at 
the western end and 50 ft. at the eastern end. . The floor is 
to be 60 ft. wide, with a round up or camber of 6 in. in the 
centre, under the keel blocks, along the keel line. Channel- 
ways or gutters are to be laid along at the toes of the dock, 
side walls, and altars, and co in so as to carry away : 
any leakages from the dock side walls into the pum well. 
Caissons are to be used in the place of gates 
of a design similar to those at the entrances of some of 
the largest graving docks on the Thames, which have proved 
very satisfactory. They are dividéd into separate compart- 
ments, or’ tanks, for water ballast; ‘so that they may be: 
trimmed in any direction and ‘to any level, and be sunk into 
their berths with the greatest facility. 

Caissons of the above description are Jess costly than gates, 
and at the same time answer all the purposes of a swing 
bridge, if made wide enough to carry the tramway and foot- - 
= which may be done at avery small extra outlay, and 

equal im every respect to a swing bridge of 70 4t. span at 
a far lower cost. A bridge fo of the .deck of a caisson. 
has the very great advantage of being on ‘a level with the 
quays, therefore affording every facility to the laying down 
of lines of rails across it, in connexion with the rest of the 
system, without}inclines, which would require horses to stand)’ 
in readiness to give an extra pull to heavily laden trucks. 

By i tion of the plans it will be observed. thatwhen.: 
the graving dock is completed to its full length (830 ft.) it 
will have two entrances. It may often happen that vessels 
entering from the western dock may require, after being re~' ' 
paired, to pass through to the eastern dock to load, or vice 
versd. The western entrance is shown, 70 ft. wide, to pro- 
vide the chief accommodation for the largest class of 
and the 50 ft. entrance at the east end from the eastern ti 
a for the smaller class. a ides eaaanaeaenaie 

t is proposed that the dock sides, ins' of being s 

by numerous small altars at almost an angle of 45°, met oh 
general section of the graving dock should be made with. 
vertical sides stepped forward at three levels; from the. 

to the bottom, so that ships, when they are. very full im, 
the bilges, or are on low blocks, shall not touch the and 

3 in darkness nearly the whole of that of the dock: 
area which may be directly under the ships. ’ 

The'two top “ set off,’ or shoring altars; shouldbe about» 
léin, wide each, and at about 2 ft. and 4ft. down from 

ing level, and if the side walls be erected at.a batter.of. 
Lin 8, the graving dock may at any time be made use’ 
of as a ‘wet nen 87 sinking down caissons th ag ge berths 
P t up water to any . arrange-' 
tot thin Lind nny be found to be of a a 
value, anid although perhaps seldom required, yet it is some, 
times well to know. as a fact, that a tw ere ne neon 
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SCALE 600 FEET = 4 1HCH 
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laden, leaky, and unfit to proceed to sea, drawing, say, 20 ft. 
of water, and requiring repairs, would under no circumstances 
be allowed to take the ground. In this dock, means would 
be provided to keep her afloat until she is unloaded, and then 
the water may be run down through the sluices, the dock 
pumped out, and the vessel eleva to take the blocks for 
Again, vessels oe 20 ft. of water may be docked 
an 


repairs. 
the caissons being sunk into 


on the top of a spring tide, 
their places, the retained water could then be raised by 

mmping. say 2 ft. or 3 ft., and the ships or ship be placed on 
Blocks ft. or 4ft. higher than the ordinary blocks, thus 
giving every facility for iring vessels of a very hea 
class on high block, which would enable their bottoms to be 
got at, instead of being grounded on very low blocks, and 
in ing the difficulties of repairs. The advantage of 4ft. 
or 5ft. blocks, when heavy repairs to keels are required, to 
flat bottomed ships, cannot be over estimated. 

The sides of the graving dock should be of random coursed 
masonry. The altars of squared or coursed ashlar, and the 
top co} of roughly pi granite. The bottom of the 
dock to of tim’ and concrete, with cross bearers of 
second crown Dantzic, averaging about 12 in. or 14 in. 

uare, and. laid 4ift. from centre to centre. On the top of 

are laid longitudinal bearers, about 4 ft. apart from 
centre to centre, and again, cross bearers 4 ft. apart corre- 
sponding with those below the whole laid, rounding up 6 in. 
in the centre, and bolted through and through with screw 
bolts to form one solid gridiron or raft of longitudinal and 
transverse bearers — longitudinal and transverse arterial 
drains formed either of perforated zinc or elm, bored with 
# centre-bit holes in their sides four to the foot, on either 
side are laid longitudinally under the first layer of bearers, 
about 10 ft. apart, and transverse arterial drains are laid be- 
tween ever third or fourth top transverse groundway, having 
short vertical pipes to connect the top and bottom systems, 
and the whole are led into one sumph or well at the foot of 
the dock pump. The effect of laying such arterial drains has 
in all previous instances been the total disappearance of 
i The spaces between the timber of the gridiron are 
filled in either with Portland t7 tol te or 6 to 1 
blue lias concrete, large sifted stones rolled in a cement or lime 
grout to help adhesion are packed around the drains, and 
pend pn qartiny wor ype _ bg ae 
springs are very heavy, a layer of common ship felt n 
laid = the mn ballast before the concrete 
i itudinal arterial drains are laid down; but 





dock, and to this 4 press 
6000 tons, equal to a of water of 6 ft. 6in., without the 
i ward movement or tendency to disturb. A hole 
be cut in the bottom of this dock at the present time, 
water would stand in a glass tube or pipe at 6 ft. 6in. 
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above it. This method of weighing down hea springs is 
an exceedingly dangerous experiment, i i 
and stone docks, as it requires an enormous amount of mate- 
i pyle ry 

close the area of the dock with 

and to collect the springs by ial drains. 

structed on this system no trouble has ever been experienced ; 
but, on the contrary, in two or three instances, the t 
head or land spring level has been reduced by tho arterial 
drainage system some 6 ft. or 6 ft., with the best results. On 





the tops of the transverse bearers the whole of the dock 
| bottom is laid with American rock elm 6 in. in thickness in 

the centre and 4 in. at the sides, bedded and grouted in fine 
| Portland cement concrete. A dock bottom constructed as 
| described with about 6 ft. of concrete was laid in a bed of 
| peat, nearly 20ft. thick, some eight years since, and has 
| never shown the slightest movement during that period. 
| Two emptying and filtering sluices of ft. in diameter should 
| be inserted in both caissons, within, perhaps, 5 ft. or 6 ft. of 
| ea directed that the water passing through them 
| may help to stir up the mud and deposit, and to scour the 
_ channels up to the entrances. 

The timber and quays are shown al er on the 
north side of the site next the river. The site is selected for 
this class of trade, because the line of embankment or river 
shes papai than siesen or eae tek 
other purposes wharves or lor 
sabeddaeniieits either in the rough or sawn. 

In the plan several timber and other sheds are shown on 
the FE yew geben for stacks of timber, warehouses, &c. 

main 


‘5 tne. 





the quays of the Victoria 
is clear there will be a difference of 13 ft. between the level 


mig in 
to the south side cf the viaduct, and form a magnificent open 
street of width. 
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MARINE ENGINE IMPROVEMENT. 


From the engine maker’s point of view any change 
fin the construction of marine engines may be un- 
desirable ; but to the steamship owner, proposing to 
build new ships, or put new engines into old ships, any 
improvement is of an importance corresponding to 
what it may save, whether in first cost, repairs, fuel, 
or attendance. Such improvement is also of peculiar 
interest to a numerous and progressive class of engi- 
neers, manufacturing and consulting, who like rather 
to look forward to the future of steam navigation than 
to rest satisfied with the present. That the machinery 
of steamships still eds improvement, the most con- 
servative of manufacturing engineers wil] hardly deny. 
The marine engine inits present most advanced form is 
a splendid triumph of practical science and mechanical 
skill; but most middle-aged engineers can remember 
when, nearly thirty years ago, they thought the same of 
the clumsy contrivances, now long since obsolete, which 
then churned through the water, driving ugly hulls at 
eight knots an hour. The simplest, lightest, and most 
economical marine engine of a.p. 1868 is still a com- 
plicated, heavy, costly affair, which, none can deny, 
needs a vast deal of improvement, if we can only find 
the means of improving it. “And if there are means 
it is of immense importance that they be found out. 
There appears to be no chance of the supercession of 
steam by any other power unless we go back to sails. 
So far the hot air engine, although, in theory, it ought 
to surpass steam in economy of fuel, falls miserably 
and hopelessly short of it; while, in any case, some 
new metal, of unheard-of properties, must be dis- 
covered before hot air engines can be made of large 
power and even tolerable weight. The ether engine 
promises no better, and but few would hazard its use, 
with all its danger of fire and explosion, even could it 
compete in economy with steam. The vast force of 
the tides, upon which all vessels on the open sea are 
borne, can in no way be taken advantage of any more 
than that of the waves in aid of their propulsion. 
Something has been said of Captain Ericsson’s pro- 
posed “solar engine,” to work, somehow, by means 
of the concéntrated rays of the sun. We would be 
the last to assign limits to the realms of discovery, 
which are, were such a thing possible within the 
meaning of words, even more than boundless. But it 
would require a collecting area, for the purpose of con- 
centrating the rays to heat a large marine boiler, im- 
pertonns beyond what any vessel could carry, or 
perhaps any manufacturing establishment on land 
maintain. When the sun, too, happened to be engaged 
on other business, say, in warming the other side of 
the world every night—our own night—or when he 
was warming it by the month together between No- 
vember and April, or when he was evaporating the 
waters of the sea into moisture, filling hundreds of 
thousands of cubic miles of space with fogs, the solar 
engined ship would be compelled to “lay to.” In 
other words, when the sun did not shine, “the thing,” 
to employ an Americanism, “ wouldn’t act.” 

In no general election, therefore, under whatever 
act of mechanical reform, is steam, as the sitting 
member, in the least likely to be unseated; Mr. 
Bourne’s confident estimate of the result of the poll 
to the contrary notwithstanding. And like the eccle- 
siastical tendencies of many now in the enjoyment of 
the popular suffrage, the tendency of steam is towards 
high and not low pressures. 

The theoretical advantages of high pressure steam, 
even up to 500 Jb. or 1000 1b. per square inch, and 
those of extended superheating, and of the utmost 
permissible degree of expansion, have been explained 
and insisted upon in innumerable pages of mechanical 
literature; and, still more ably and urgently, by the 
many apostles of an improved marine engine practice, 
who have passed or are now passing away. ‘To what 
we may attain in the future ‘none can now pretend to 
say, but while it is undeniable that the principles of 
very high pressure superheated steam, with high piston 
speed ay a high degree of expansion, is right, the 
cleverest engineers have only approached its advan- 


tages at a great distance in practice. - No: engineer | 


need be told the reasons why, for they are known to 
all. At‘sea it would seem that, even with surface 
condensation, we are never to have pressures much 
above 50 Ib., although it is encouraging to hear so 
elever and so successful a marine engineer as Mr. 
John Elder, of Glasgow, who has succeeded with 50 lb., 
expressing himself confident of attaining, with the 
same comparative success, a pressure very much 
ater yet. It is encouraging to find other engineers 


i very well at a six-fold rate of expansion of 30 1b. 
superheated steam, in steam jacketted cylinders, and 





eveouraging to know that Messrs. Penn’s, Messrs. 





Maudslay’s, and Messrs. Napier’s very largest engines 
are frequently run, on trial and for some hours to- 
gether, at a piston speed of from 500 ft. to 600 ft. per 
minute. 

The whole question of high pressure, say 50 lb. or 
100 lb. at.sea, turns upon that of surface condensation, 
and it is undeniable, that so far certain difficulties at- 
tending the use of surface condensers have rendered 
it necessary to keep to pressures at which sea water 
might, upon occasion, be employed in the same boilers, 
the vacuum being then maintained by means of an 
injection condenser—although the air pumps which 
are sufficiently large for a surface condenser are 
altogether too small to pump out injection water. It 
is enough to say that whenever the long known diffi- 
culties—such as the furring of the’ condenser tubes, 
the accumulation of oil, acidulated or otherwise, in 
the boilers, or the corrosion of the boilers themselves 
—are once and finally overcome, there is nothing to 
prevent the regular use of 100 lb. or 150 Ib. steam 

— at sea, any more than in locomotives upon 
and. 

In the meantime it is as well to keep to boilers 
suited to pressures of 30 1b. or thereabouts. As com- 
pared with ordinary land boilers, the modern marine 
tubular boiler is a light and eompact, if not a .remark- 
ably strong structure ; and even in respect of strength 
itis not to be forgotten that but very few marine 
boilers—or those made for seagoing steamers—have 
ever blown up. But if we compare it with the locomo- 
tive boiler it at once becomes a hulking, clumsy contri- 
vance, to say the very best for it. Its weight together 
with the water contained in it, will not fall much short 
of 5 ewt. for every cubic foot of water evaporated per 
hour, whereas one-third this weight answers in the lo- 
comotive. When we consider how badly a thin and 
nearly square box—and the shells of nearly all marine 
boilers are little more than square boxes—is calculated 
to withstand internal pressure we perceive the first ele- 
ment of weakness and consequent weight. When, 
again, we perceive what a small proportion of tubular 
surface is presented in comparison with the extensive 
but indifferently effective vertical surfaces of half-inch 
plates, and, besides these, the considerable surfaces 
under the ashpit—generating little or no steam— 
there is nothing to wonder at as to weight. Water 
bottoms were absolutely necessary in wooden ships. 
Is it certain that they are at all necessary or even desir- 
able in iron ships? Locomotive boilers give a good rate 
of evaporation without them. Indeed they have been 
tried on locomotives without the least advantage. 
And as for dividing the length of a boiler, by means 
of five, six, or seven “ water legs” into four, five, or 
six separate and distinct furnaces, what is the good of 
it? Look at the weight of plates, the stay bolts, -the 
angle iron or flanging, the hand holes and the clean- 
ing—and all for what? No doubt the “legs” unite 
the furnace crowns with the water bottom, and if not 
so secured the latter would endeavour, and no doubt 
successfully, to straighten itself out, like the hollow 
spring of a Bourdon gauge, into a vertical line with 
the back of the boiler. But if there was no water 
bottom there would be no straightening tendency of 
the kind; and even with a water bottom a water 
front, as in a locomotive firebox, would most effec- 
tually tie it to the crown plate, and, still more, very 
sensibly diminish the heat in the boiler’ room. As 
to a great flat crown plate 15 ft. by 7 ft., more or 
less, it would be no more difficult to stay than the 
crown plates 5 ft. by 44 ft. of broad gauge locomotive 
fireboxes worked to four times the pressure per 
square inch. Nor would there be any difficulty in 
— the crown plate clean. The room now taken 
up by the “legs,” 6in. or more each, would be occu- 
pied by two additional vertical rows of tubes of hardly 
one-fourth the thickness, yet presenting much more 
effective surface. But if the furnaces must be sepa- 
rated like pigeon holes, or little chapels of ease, make 
the legs a foot through and perforate them with 4 in. 
tubes. These would give much additional surface of 
the most valuable kind, and they need not interfere 
with proper cleaning. 

All marine boiler tubes onght to taper, being 
smallest at the front or smoke-box door; but, unfor- 
tunately, if so. made, they could not be set in the 
boiler, as there would be no room to enter them at or 
withdraw them from the rear end. . 

Marine boilers made with cast-iron ash-plates in- 
stead of water bottoms, and having no divisions be- 
tween the furnaces, would weigh much less than at 
present, be much cheaper in first cost, and would pre- 
sent far more of the most effective heating surface, 
bc of et oy Went fire beneath it. The 
grate area would: be en narrower air spaces 
would suffice, the draught would be better quiliccd, 





thinner fires: maintained, and the “ combustion cham- 
bers,” or space for the mixture of the gases with air 
would be very much ine , 

It would be worth while to consider also whether 
some form of furnace like the Wilson furnace could 
not be adopted in connexion with marine boilers. In 
this case, with boilers fired athwart ship, they could 
be brought very much closer er, and the boilers 
on both sides fed simultaneously from a raised stage, 
on which the men could stand with comfort. If such 
a furnace were found to answer it would require feed- 
ing only through a rg cam and no slicing of the fire, 
or dragging the grate bars from beneath, inasmuch as 
there are no bars, and none but absolutely incom- 
bustible refuse. 

If nature would but kindly increase the conducti 
co of metal—but she won’t—what different an 
iow much lighter boilers we might have. The average 
evaporation from all the heating surfaces of a marine 
boiler of the English type is but 2 in. in thickness, or 
depth of water, over the whole surface, per hour, 
or goth in. per minute, or yesath in. per second. It is 
not certain that an artificially increased circulation of 
water would be of any use. As it is already, there 
must be a lively rattle of water and steam from over 
the furnaces up among the tubes above them, and the 
water level must rise in a heaving mass of steaming 
foam at a point not far from the hind end of the tubes. 
“Heat pins” have been tried and abandoned for 
getting the heat more rapidly and directly into the 
water. They were in the way of cleaning on both sides 
of the plate, and if not burning off often occasioned 
leaks. As it is, nature will not be hurried, and we 
may as well give her her own time, in the shape of 
half an acre of heating surface, as Mr. Penn has done 
in the boilers of the Hercules. . In America they 
would give an acre, the vo of but two- 
thirds the indicated power of the Hercules, having 
30,500 square feet. The Wampanoag is one of their 
newest and best vessels, but let us look at one of a 
erack lot of frigates, built in 1854, one to which 
American practice still conforms pretty closely in 
respect of the machinery of war vessels, the Wabash, 
whose maximum performance in smooth water is, ac- 
cording to Mr. Isherwood’s Experimental Researches, 
only 9.11 knots an hour. She has direct acting screw 
engines with 72 in. cylinders and 3 ft. stroke. These, 
with boilers, and water in the boilers, weigh no less 
than 470 ‘tons, and yet they work to but 1039 in- 
dicated horse power, each horse power being performed 
by upwards of 9 cwt. of machinery instead of 3 cwt., 
as in the best practice here! ‘The Wabash has four 
boilers with 20 furnaces, or as many as the Duke of 
Wellington, and these furnaces have no less than 
3384 square feet of grate, while the total heating 
surface is 11,852 square feet, the most of it in 5440 
little water tubes, each 2 in. in diameter and 3 ft. long. 
Was ever a ship so boilered to so little profit? Wit 
15 lb. steam, cut off at 11 in. of a 3 ft. stroke, or less 
than one-third, the revolutions were 49.3 per minute, 
corresponding to 295.8 ft. of piston. The vacuum 
must have been something extraordinary, the feed 
water from the hot well having a temperature of 
135°,- indeed the back pressure in the cylinders, as 
measured above zero, was 34 lb. No wonder that the 
consumption of best coal was 42501b. per hour, or 
over 4 ib. per indicated horse power. 

Would that we could but have a good rotary engine ! 
Will such a desideratum for ever baffle the practical 
genius of engineers? There would be the strai ft plain, 
screw shaft, no cranks, no reciprocating parts, the 
engine, of any size desired, revolving at one end and 
the screw at the other. All the screw shaft ings, 
including the thrust bearing, would be packed like the 
stern tube with lignum vite, and they, with the shaft, 
would be enclosed in a plate iron trunk filled with 
water for 2 in. or 3 in. all around the shaft, and thus 
the bearings might go for months, if not for years, 
without being once looked at, and without the possi- 
bility of heating. Why should the stern bearing 
have the whole benefit of the wood linings, the in- 
vention of which raised the screw engine and screw 
propeller from the depths of doubtful expediency to 
the summit of success? Silver linings—even they 
may be said to have been to the dark cloud which for 
so many years hung over the cause of screw propul- 
sion. And even with overhead engines, why should 
not the main bearings and eccentric hoops be wood- 
lined and work in water; the connecting rods, too, 
be of sword section, and fitted either with gun metal 
“brasses” or wood blocks? If the latter were found, 
on trial, to stand well, a conical tank of boiler iron, 
nearly closed at the y: would nearly, if not entirely, 

revent splashing of the water, the cylinder bottom 
lies well protected against cooling. We are con- 
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vineéd that the half of the virtues of wood | bearings is 
not yet known. The cranks, in the case just pro- 
posed, would not, of course, he left. the ugly lumps 
they now are, but would be formed as circular discs to 
cause as little churning of the water as possible. No 
thump, no hot bearings, no oil, no attenilance. The 
difference in friction, so far from being against wood, 
might be found to be, after all, altogether in its 
favour. There should be no more need, when under 
way, to look at the crank shaft, or the thrust or line 
bearings, than into the stern tube, or at the screw 
itself. And will there not be found some cheap 
method—whether by casting, drilling, or by punch- 
ing, as in Deakin and Johnson’s process—to make a 
3in. central hole right through the length of the 
screw shaft? How much better it would be for it, 
and the journals need not be $in. larger in diameter 
in consequence. 

If the science of the future can ever accomplish 
anything for marine engineers, let its first triumphs be 
these :—first, some mode, other than evaporation, of 
rapidly precipitating the saline constituents of sea 
water :—second, some mode of greatly increasing the 
heat conducting activity of the metal or metals of 
which steam boiler furnaces and tubes are formed. 
But except by a blind faith, opposed to all that is now 
known, we cannot hope for either consummation. 
Although the salt and water which together form sea 
water are in méchanical mixture only, it is almost as 
difficult to separate them as to separate the oxygen 
and nitrogen of the air, which also is but a mechanical, 
and not a chemical, compound of these gases. We 
might almost as well hope to decompose water, by an 
expenditure of power, say one half as great as that 
which would be derived from the combustion of the 
resulting hydrogen. Then should we have liquid fuel 
indeed—a hydrogen field covering one hundred and 
fifty millions of square miles, or three-fourths of the 
entire surface of the globe, upon which steam ships 
could ‘steam everywhere, without coal or stokers. 
Liquefied hydrogen, from a mile to seven miles deep ! 
Inexhaustible ? were it only released from its aqueous 
bond it would expand into a volume immeasurably 
greater than that of the entire atmosphere surrounding 
our planet, And, if that were not enough, it is, like 
everything else when chemically considered, inde- 
structible, even by combustion with oxygeu, whereby 


it is — recombined in water, to be again decom- 


posed, the hydrogen again burnt, and so on, ad 
infinitum. A ton of coal, once hurnt, is for ever de- 
stroyed as coal, although every atom of its chemical 
constituents survives in other but unavailable com- 
binations. So let those hope who can. We see no 
way of attaining to this imperial possession of nature, 
but neither do we see the limits of human discovery. 

But it is time to descend from these lofty flights of 
chemical fancy. Let us go back to the engines. 
Could they be run twice as fast they would require to 
be but half as heavy. Then why not run them faster P 
Because they would wear out too rapidly; the rubbing 
surfaces might heat, in spite of all lubrication— 
seize, and all would go to wreck together. This is 
exactly what would have been said, twenty years or so 
ago, of an attempt to run short stroke (4 ft.) screw 
engines at 60 revolutions per minute, yet Penn’s 
engines of that stroke, in the Bellerophon, have been 
run at 75 revolutions, and so far from breaking down 
areas good as new. Mr, Stirling’s fine express loco- 
motives, which we illustrated last week, running at 
45 miles an hour, measure off 720 ft. of piston per 
minute by the hour, and give no trouble. And were 
railways safe at still higher speeds, say 60 miles con- 
tinuously, these engines would as Ae 4 (as they often 
now do for a few minutes), measure off from 960 ft. to 
1000 ft. per minute, by the hour together. Why 
should not marine engines do the same? Is it that there 
is not room for a 5 ft. stroke, with a 10 {t. connecting 
rod, and that 100 revolutions per minute are not re- 
quired for the screw? If these are not the reasons 
what are they? it is certain that when we give up 
cast-iron pistons, of heaven knows how many tons’ 
weight, when we employ hollow steel piston rods, 
when we abandon the ugiy round connecting rods and 
adopt steel, channelled at the sides, thus I (or, if made 
to werk through water, upon wood bearings as already 
suggested, they may be made of double edged sword 
section), when we adopt steel cross heads and bore 
out the axis of the crank pins and throws, we shall be 
enabled to run much quicker without jar or danger of 
heating. ‘Lightness, good workmanship, and large 
bearing surfaces are all that is required to permit of 
the highest speeds, 

With injection condensers ofly a given amount of 
water is required for condensation, and to give more 
only needlessly lowers the temperature of the feed 








water, besides throwing additional work upon the air 
pump, without obtaining any real improvement of the 
vacuum. But with a surface condenser the case is 
very different. With a moderate quantity of cooling 
water outside the tubes, a relatively large amount of 
tubular surface is necessary, inasmuch as the tempera- 
ture of the water rises’so rapidly that it-soon becomes 
nearly ineffective for the purposes of condensation, 
especially if the water be pumped from the Gulf 
Stream, the Red Sea, or any other warm source of 
supply. Some engineers maintain that it requires about 
as much cooling surface to get the heat out of the steam 
as it required of cooling surface to get it. in. ‘The usual 
proportion of the former to the latter is about as 2to0 3 
or 3 to 4. In any case the quantities to be dealt with are 
large. A pair of* engines working to, say, 2000 indi- 
cated horse power would, in moderately fair practice, 
require every hour the quantity of steam that would 
be evaporated from 900 cubic feet of water, or 15 
cubic feet per minute. ‘To condense this by injection, 
with the water at about 60°, would require 350 cubic 
feet, or 10 tons of water per minute. This would 
flow in from the sea; but its momentum being extin- 
guished in the rose of the injection pipe, it would re- 
quire to be lifted out again to the sea level, perhaps 
10 ft. or 15 ft., or even more; the work, exclusive of 
all losses, from friction, &c., thus amounting to from 
7 to 11 or 12 horse power. Were the same quantity 
of water pumped through a surface condenser, there 
would be no loss of power (disregarding that from 
friction, bends, &c.,) beyond that due to the head 
which would maintaim the required rate of flow. If 
the 350 cubic feet per minute, or, say, 6 cubic feet 
per second, were to be passed through a nett water- 
way of even 1 square foot, it would move at the rate 
of but 6 lineal feet per second, corresponding practi- 
cally to a head of rather more than one foot. But 
much more than the ordinary amount of injection 
water is required with surface condensers. Yet on 
ship board, with the surface condenser 10 ft. or 15 ft. 
below the water line, ten or fifteen times the ordinary 


}amount of in;ection water may be sent through with- 


out any real loss of power as compared with lifting out 
the injection water by the-air pump. In dealing with, 
say, 3500 cubic feet of water per minute (100 tons, or 
nearly 22,000 gallons of sea water), only centrifuzal 
pumps would be reckoned admissible. No such large 
quantity is required in the case we have supposed, nor 
could any surface condenser adapted to engines of 2000 
indicated horse power well pass such a quantity unless 
the water ways between the tubes were needlessly 
large. Yet it is as well to remember the advantage 
which a large volume of condensing water affords, 
viz., that it renders a less extent of condensing sur- 
face necessary. The more water the less surface, the 
less total bulk of condenser, and the less cost. 

Marine engineers have not done well, we think, in 
gearing the centrifugal circulating pump to the screw 
shaft. There are several reasons which it would 
require too much space to point out here, but some 
of the principal northern firms, among them Messrs. 
Robert Stephenson and Co., Messrs. Thompson, Boyd, 
and Co., of Neweastle, Messrs. Lamport and Holt, of 
Liverpool, and others, are largely adopting Messrs. 
John and Henry Gwyune’s centrifugal pumping engines, 
by which the water circulated may be always exactly 
adjusted to the requirements of the main engines as 
well as to the temperature of the condensing water 
itself. We shall have occasion shortly to enter more 
fully upon this subject. 

In bringing this lengthy and discursive discourse to 
an end we confess we cannot see mucli hope for steam 
navigation in the use of “liquid fuel,” unless it be 
procurable at far below the present cost, and little in 
water jet propulsion. But we do see in the future 
large, light draught, flat floored ships without sails or 
masts, such as are so much employed in the American 
waters, and such ships, steadier and more buoyant 
than the old type, deserve the most improved engines 
which the skill, whether of the present or the future, 
can devise and construct. A iighter draught implies 
a smaller screw, and it may be that we shall have to 
adopt twin screws in general use, but for this there is 
time to wait, and waiting need in no way retard the 
utmost possible improvement of the marine engine, 








Gas Maxine.—In 1867 the Chartered Gas Company used 
81,000 tons of coal, at a cost of 79,000/.; and in 1868, $7,000 
tons, at a cost of 78,0002. The gas made had been 778,690,000 
cubic feet in 1867, as against 782,613,000 cubic feet in 1868. 
The other workings were beneficial and advantageous to the 
company. The company will save 36,000/. by their new works 
at Barking. The estimated cost of these works is 506,000/. 
The company having to build no dock, as at first proposed, 
will save 60,0002, : 





RECENT PATENTS. 


The following specifications of completed patents are 
all dated within the seat 1868 ; and that year should 
be given in ordering them, at the annexed priccs, 
from the Great Seal Patent Office, Chancery-lane. 

(No. 135, 1s. 4d.) William Ayliffe, of Cropthorne, 

atents making boats of staves bound together by 
ea like those of a cask. The staves are arranged 
to form an air-tight vessel at each end of the boat, but 
amidships they are cut away on the upper side, and 
the opening thus formed is surrounded by combings. 
The patent also includes a method of arranging the 
yoke lines, so that they may be acted upon by the feet 
of the oarsman, and the boat thus steered. . 

(No. 136, 10d.) James Williamson, of 2, White 
Lion-court, Coruhill, patents placing washers of india- 
rubber, or other compressible watertight material, 
around the bolts used for the fastenings of composite 
ships, between the flanking and frame, or between the 
successive timbers through which the bolts may pass, 
The object of applying washers in this way is to pre- 
vent the access of bilge water to the bolt hole and 
consequent corrosion of the bolt or frame. 

(No. 149, 4d.) John Allcock Jones, of Middles- 
borough, patents preparing iron or producing steel 
either by first submitting cast or pig iron to the pro- 
cess of puddling, boiling, and balling, and then sub- 
jecting the balls or lumps so obtained to fusion in 
separate receptacles or crucibles, or by submitting the 
cast iron to the process of puddling, then tapping or 
removing the cinder from it, and finally melting mto 
steel the crude iron remaining. 

(No. 155, 10d.) Francis Postill, of Nelson-street, 
Scarborough, patents constructing kilns for burning 
bricks, earthenware, &c., so that they consist of a 
series of straight sided firing chambers arranged around 
a central chimney, each chamber communicating with 
this chimney by an in jependent flue, aud flues placing 
the chambers in communication with each other being 
also provided near the outer walls. The fuel is to be 
introduced through apertures in the roofs of the 
chambers. 

(No. 158, 1s.) Richard Heathfield, of Birmingham, 
patents details of nail and tack making machinery, 
which it would require drawings to describe clearly. 

(No. 161, 6d.) Samuel Burrows and Edwin 
Burrows, of Dukinfield, patent an arrangement for re- 
turning to the boiler the water which would other- 
wise accumulate from the condensation of the steam 
in pipes employed for heating mills or other buildings. 
The patentees say that their “improvements consist 
in inserting or applying through an aperture in the 
top of the boiler an inverted hollow cone, a flange 
being formed at its base by which it is secured to the 
boiler by a steam-tight jomts the lower end of the 
cone terminates in a small tube which may be elongated 
so as to dip in the water somewhat below its lowest 
level ; the upper end of the cone outside tlie boiler 
communicates with the steam heating pipes.” What 
the “hollow inverted cone” may be for we don’t 
know, but all engineers who have had anything to do 
with heating apparatus know that as long as the pipes 
are above the bevel of the boiler it is only necessary to 
connect wha’ we may term the discharging end of the 
pipes with the boiler below the water line to get rid of 
the water arising from condensation, and establish a 
certain current of steam through the pipes. Messrs. 
Burrows’s specification is illustrated by a drawing 
representing a section of a building with the heating 
pipes so arranged that almost the whole of the water 
arising from condensation would flow back and be dis- 
charged into the steam space‘of the boiler, their 
patent (?) inverted cone receiving but a very small 
proportion of it. 

(No. 162, 8d.) John Hosking, junior, of Gates- 
head-on-Tyne, patents an arrangement of rock-boring 
apparatus, in which an “ egg-ended,” hemispherical, 
or, by preference, spheri-conical head is employed, 
this head carrying cutters arranged in spiral lines, and 
having a rotary motion given to it. 

(No. 164, 1s. 4d.) Henry Aitken, of Falkirk, 
patents a mode of treating those kinds of iron ore 
having carbon or carbonaceous matters combined with 
them. ‘this’ method consists in coking the’ ores in 
any convenient kind of retort, and collecting the 
volatile products, more or less of the carbon being 
left mixed with the oxides or other combinations of 
iron in the retort. The patent includes apparatus 
for carrying out this method of treatment. 

(No. 166, 1s. 10d.) James Murdoch Napier, of 
York-road, Lambeth; patents the use, for cutting 
wood or metals, of circular-edged tools so mounted 
that they havé a revolving motion given to them. 
Many of the details claimed in this specification are 
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well worthy of the attention of those interested in the 
construction or working of engineers’ tools. y 
é io. 167, 1s. ner pp Adam Fyfe, =: ae 
urgh, patents methods of preparing paper pulp from 
w be. According to this ae the wood reduced 
to thin shavings, a cut into suitable lengths, is 
boiled under a pressure of about 10]b. per square 
inch, first with a solution of caustic soda, and after- 
wards with a weak solution of sulphuric acid. Next, 
the macerated shavings are subjected to a crushing or 
opening out process, and the fibre obtained js sub- 
mitted to the action of a washing and beating engine, 
thewater used inthis engine ee acid by 
the:addition of about 1 part of sulphuric avid to each 
30--parts of water. Finally, the fibre, whilst still 
- saturated with acidulated water, is put into a bleach- 
ing engine charged with a solution of chloride of lime ; 
i in sOme cases air forced in by a fan or pump is 
caused. to up through the fibre whilst it traverses 
the race of the bleaching engine, thus facilitating the 
process of bleaching.. The patent includes the ap- 
paratus. tobe employed in carrying out the above 
inode of treatment. 

(No. 172, 8d.) John Millward, of Curzon-chambers, 
Paradise-street, Birmingham, patents; as a communi- 
cation from Andrew Jackson “Reynolds, of Sturgis, 
U.S., a method of propelling vessels by paddles or 
screws driven by a water wheel, the water for the 
supply of this wheel being raised into an elevated 
tank by steam or animal power. Such an arrange- 
ment would, of course, involve the loss of a very large 
per centage of the power applied, whilst it possesses 
no advantage to compensate for such a loss. 

(No. 176, 1s.) Edward Dorsett, of 12, London- 
street, patents the arrangement for burning liquid 
fuel, which we have described on another page of the 
present number. 


FORTIFICATION.—No. XVI. 

Murvzs have long played an important part on land 
in both defensive and offensive warfare. In the late 
American war their use, as torpedoes, on and under 
water, has been so extensive and so effective, that for 
the future they are likely, in all wars where coasts and 
rivers require defence, to be more extensively and 
effectively applied. None have given more thought to 
the question of their efficiency than ourselves, and we 
believe that we have wrought out .a system more read 
and effective than any yet attempted elsewhere, whic 
we are not likely to reveal to the world, unless what 
may be one day (or oftener) learned indirectly, though 
impressively, by:an enemy. 

Qur subject now, however, is land mines, which 
were very effectively used by the Confederates in their 
defence of Petersburg. ‘The firstadopted here were 
shells »with detonators fixed fn them. These were 
found to be too clumsy, and canvass bags were filled 
with bullets and scrap iron. In the centre was the 
charge—8 lb. of powder in a canister, with a strong 
top, where the detonator was fixed. These were 
arranged in front of the defensive lines in pits, lightly, 
and so covered that the line of least resistance was in 
the direction of the enemy, to give him the full benefit 
of the discharge.. Others, with heavier charges, were 
adopted, to be fired by electricity, their wires being led 
beneath the surface to the interior of the lines. A sheet 
iron tank, 4ft.x3ft., 10in. deep, held the scrap 
iron. The charge was in a case of sheet iron with a 
heavy base and a strong cap of cast iron connected by 
a strong spindle. When the charges of these ex- 
ploded, the light sides of the case were blown out, and 
the cap being held in its place by the spindle, gave 
nearly a horizontal direction to the missiles. This is a 
more effective application of the principle of the rock 
mortar or stone fougasse. Experiments proved that 
these mines had great destructive power, and their 
moral effeet was as clearly. proved... So decided: and 
important was this.effect, that the seeming,of their 
existence;. by desigie disturbances-of -thexsurface, 

i vorks on-theJeft fromattack, 








(or tunnel) leading to.it; from:the-Federal position, to 
where it was‘laid uiider € sts nt, one of the 
Confederate’s principal works, was 300 yards in length. 
It was laid 30 ft. below the base of the . an 
the whole labour was completed: without. onfede- 
rates having the slightest suspition of its existence. 
Two hundred feet in length of the parapet was heaved 


up by the explosion, and those who were near were 
buried by the mass, The assault, or attempt to enter 
through the breach, was by coloured troops, but the’ 








work of preparing the way for them was over-done ; 
the crater was so deep, and the heaved-up masses 
round its edge so high that they were caught as in a 
gigantic trap-hole, and a fatal ¢rou-de-loup it was to 
them, The coolness of the Confederates was imme- 
diately restored. Their advan was directly seen. 
The musketry defenders formed quickly behind the 
mounds of earth, forming rough pane: On the 
edges of the crater in front of the assailants, the 
artillery turned their guns upon them, and the steady 
fire of both quickly produced a scene below that 
thought refuses to dwell upon. The Federals in and 
immediately behind the crater surrendered, and ob- 
tained a few hours’ truce to bury their dead. Their 
loss has not been published, but their own estimate of 
its amount was 5000 men. 

A work was immediately constructed behind the 
breach, joined to the intact parapets on each side, 
making the whole as strong as ever. 

The crater was examined by Captain Featherston- 
haugh, R.E., in November, and then it was 8 to 10 ft. 
in depth, 30 yards in width, and 50 yards in length. 

After this great explosion a set of countermines was 
constructed by the Confederates. The main gallery, 
direct from the enceinte, was 50 yards, with branches 
radiating from its extremity,— 

The sinking of shafts and driving of galleries; with 
the required cases or frames, and sheeting—tlie quan- 
tity of the latter depending on the adhesiveness or 
looseness of the soil—does not require much comment 
for the readers of Encrnzerinc. During the latest 
operations at Chatham the dimensions as 
best for galleries were 4 ft. x2 ft., and 54 ft. x2 ft. In 
the first the sapper worked kneeling, in the second 
standing. The soil was sandy, and the rate of pro- 
gress was 20 in. an hour. 

It is safer to adopt the method of reaching the re- 
quired depth of a gallery from the surface by a sharp 
incline than by a shaft, as-with the former construction 
there is a much greater chance of the miner getting 
safely out on the approach of the enemy than with the 
latter, by a ladder of ropes. 

On Fig. 60, vide page 343, (a plan of two fronts, one 
on “ Vauban’s first system,” the other on the modern 
system, with the cavalier left out) we have shown a system 
of defensive mines. That traced under the covered way 
is termed the counterscarp gallery; that which is traced 
parallel to it under the A om as on the left front, is 
termed the envelope gallery ; those connecting these are 
styled galleries of communication ; those extending be- 
yond the foot of the glacis are listening galleries. The 
galleries are here supposed to open by arched passages 
into the ditch. In some systems the counterscarp, or 
great gallery, is traced under the banquette of the 
covered way, but this, directly behind the counter- 
scarp, is the more approved, one consideration being 
economy; the counterscarp forms one side of the 
gallery, which, from its size—64 ft. by 7 ft.—being the 
base of operations, must be revetted on both sides with 
masonry. ‘The counterscarp is here pierced with loop- 
holes for light and ventilation, and a reverse fire of 
musketry in the ditch—for the special benefit of an 
unwelcome visitant. 

A great objection to the envelope gallery —the base 
of the listeners—is that it prevents its whole outline 
to the enemy’s “ globes of compression” —mines with 
heavy charges, which by their lateral explosive force 
drive in the sides of the galleries. Small magazines, 
and many of them, are formed generally at the extremity 
of the galleries, for mining tools, timber for smaller 
branches, sandbags for tamping, the driest spots being 
chosen for the powder ened 

One of the greatest difficulties in mining is how to 
clear the galleries of foul air. The means for ventila- 
tion adopted hitherto has worked very imperfectly. 
The plan introduced in the field Engineer department 
by Sir Charles Pasley, of forcing ‘in air by bellows, is, 
we believe, the only one yet attempted. It has been 
suggested by Quartermaster Jones, R.E.—and may 
have been by others for aught we know—that holes 
might be bored through the crown of the gallery to 
the upper surface, that would effect the complete 
escape of foul air, and induce sach an undercurrent 
of fresh air as would keep the atmosphere of the gal- 
leries sufficiently: pure. Gi) Gt 
: wm <n or a enve- 

OG) ery, / have imensions 0 + gal- 
Satienrand grooves at intervals in the. ‘as walle to 


d | enable the defenders. to. construct readily a barrier of 


beams .and:-sandbags. to. obstruct: the enemy, or to 
assist in. tamping when time: presses. At the ex- 
tremity, where one communicates with another, 
a strong door should be fixed, pierced with loopholes 
to enable the miners armed with -pistols to effectively 
oppose the miners who may have found admission—at 





the wrong end. Meetings in.this way do betimes 
occur. Lights are knocked out, accidentally or de- 
signedly, and the result is a game of blindman’s buff, 
played after a very rough fashion. 

Listening galleries are constructed principally to 
enable the defenders to discover, b Tatpndog: the 
approach of an underground enemy. Tt is impossible, 
owing to the different characters of soils—some being 
such that the miner can work through very noise- 
lessly, others very much the reverse; others, too, 
being of such different degrees of density or cohesion— 
to fix rules’ as to the distance excavators may be 
heard at work underground; to say, too, exactly 
where a sound that is heard ats / from is very 
difficult. The principal guidance for the miner must 
be his acuteness of ear and the character of the soil 
he is working through. An approximate rule has 
been adopted :—That an enemy’s miner may be heard 
at work in earth of ordinary tenacity at a distance of 
90ft.; hence that listeners, to prevent an enemy’s 
working unheard between them, should not be more 
than 150 ft. apart. Listeners, as well as providing 
for the underground sentinel, are used actively in the 
defence. They, and branches from them, afford the 
means of placing mines so near the enemy’s works as 
to destroy, by their explosion, both himself and them. 
Branches may be run out from two adjacent listeners 
across the space between them, in which mines may 
be placed that would raise a great part of this space, 
say, fora breadth of 40 ft., and crush in the sides of 
an enemy’s mines as if they were egg shells. 

Under parts of the enceinte of both fronts, here given, 
the traces of galleries and mines are shown. The en- 
trances to these are from the interior, from which may 
be directed other peterion in the same vertical plane, 
as shown in the 5th section, on A B, traced on the plan. 
The system of galleries, on the right front, outside the 
covered way, is without an énvelope gallery. The 
section (6; on CD on this front shows the craters 
formed.by.three explosions. The mine nearest to the 
crest of the glacis is so placed that its explosion will 
not expose the covered-way, or the revetment of the 
enceinte, to the fire of the enemy. The depth below 
the surface of the charges of this and the next is 18 ft. 
—the line of least resistance—and the radius of each 
crater is 18 ft., hence they are termed ¢wo lined craters. 
The third explosion, at the extremity of the listener, 
is also a two lined crater. 

A rule given for the charge to form, in ordinary soil, 
a two lined crater is, for the number of pounds of 
powder, cube the length of the line of least resistance 
and divide the product by 9. Thus for the charge 
of the first mine is 18°+9=648 lb. On section C D 
two magazines are shown, anda high arch with a venti- 
lating funnel at the junction of two larger galleries. 

Section 1 is the section of a camouflet, a mine 
‘whose line of least resistance is through the side of 
an enemy’s gallery, which can crush in his work, 
giving him, with other advantages, the full benefit 
of the smoke, without giving any sign of its action 
on the surface. 

No. 2 is the section of a two lined crater which 
shows by the dotted lines the extent of compression 
beyond the sides and bottom ef the crater. 

Vo. 3 is the section of a surcharged mine or globe 
of compression. As may be seen, this is a six lined 
crater. The dotted line shows (as in No. 2) the extent 
of.its crushing force. 

No. 4 is a plano-sectio view of listeners and their 
ren. before and after aoianioe: = 

specially interesti t. for our -readers is the 
changed Savas ofeapianans of surcharged miues. 
In a list before us we see one mine im which the 
charge was 1080 1b. of powder, line of least resistance 
10 ft. 10 in., diameter of crater 48 ft. 8in,; another 
in which the charge was 4320 lb., line of least resist- 
ance 153 ft., diameter of crater 69 ft.‘4in., depth, 
23 ft.; a third in which the charge was 253 |b., line of 
least resistance 15 ft.,-diameter of crater 30ft. By 
the ‘first two galleries ‘were destroyed, one distant, 
horizontally, ‘454 ft.,.the other distant, vertically, 
15 ft., to an-extent of 39 ft.. By the second a gallery 
65 ft. distant, horizontally, was “compressed,” and 
one distant 584 ft., 12 ft. lower, was destroyed to the 
extent of 39 ft. By‘the third two galleries were 
destroyed, one distant 15 ft. horizontally, another 
11 ft. 3 in. vertically. 

The globe of —— which was part of the late 
siege operations at Chatham had a charge of 1000 lb. 
of powder, the line of least resistance was 16 {t.; dia- 
meter .of crater 41 ft. The distance of the nearest 
gallery, from the chatge, was 40 ft. In this but one 
mining case was destroyed, and three or four displaced, 
Hence the compressive foree was slightly 20 ft. beyond 
the sides of the crater. 





338 


ENGINEERING. 


[Ocr. 16, 1868. 








THE CENTRAL PARK, NEW YORK. 


Tux two large reservoirs upon which the city of 
New York depends for its water supply, and which 
occupy 136 acres in the central = of the land 
devoted to the park, as shown in the plan, are filled 
from a lake 404 miles distant, formed by damming 
up the Croton river to a height of 40 ft., by which a 
collecting and storage bed, with an area of 400 acres, 
has been obtained. The works involved in the under- 
taking were completed for 12,500,000 dols., in 1842, 
by John B. Jervis, the father of Ameri¢an engineer- 
ing. The minimum flow of the Croton is 27,000,000 
of gallons daily, and the accumulated water in the 
supply reservoir is equal to an additional daily supply 
of 8,000,000 gallons for a period of 62} days, so that 
35,000,000 of gallons can for a lengthened period be 
supplied daily to the city if necessary. From the dam 
to the Harlem river, the northern boundary of Man- 
hattan Island, is a distance of 33 miles, and for that 
—— the aqueduct conveying the water is built of brick 
and stone in cement, with a semicircular top, and an 


arched invert with 9in. versed sine. It is 6ft. Yin. 

















wide at the bottom, widening to 7 ft. 5in. at the 
springing line of the arch which covers in the aque- 
duct. It is 8 ft. 5$in. high, and has a transverse sec- 
tional area of 53} square feet. The falling gradient 
is 1.1088 ft. per mile, giving a total inclination of 
33.92 ft. in the whole distance. Across the Harlem 
river the aqueduct is carried upon a high level bridge, 
one of the greatest works John B. Jervis ever 
executed. It was originally intended to convey the 
water across the river in two 3 ft. diameter syphons, 
but in consequence of the objections raised by the con- 
servators of the Harlem river, as to the obstructions 
which submerged pipes would cause to the navigation, 
this plan was abandoned, and only used temporarily 
during the construction of the high level bridge. This 
as it now stands has a total length of 1460 ft., with 
fifteen arches, eight of which are in the river and 
seven on land; the former have a clear span of 80 ft., 
the latter are 50 ft. between the piers, and the height 





being sodded. 





from the low water line to the underside of the 
arch is 100 ft., to allow of a clear headway for the 
largest class of vessels likely to navigate the Harlem 
river. Along the aqueduct the water was conveyed to 
the smaller reservoir in the park by two 3 ft. iron pipes 
placed 12 ft. below the invert of the brick conduit, 
which terminated on the north side of the Harlem river. 
Since then, however, a wrought-iron main 7 ft. 63 in. 
diameter has been laid on top of the original pipes, under 
the superintendence of General Greene, now engineer- 
in-chief to the Croton Waterworks; this supersedes 
the two smaller mains, and conveys the water to the 
receiving reservoirs in Central Park, the larger of which 
has containing area of 96 acres, the total land occupied 
being 106 acres. It is divided down the centre by a 
dam into two basins, so that the contents of one half 
may be run off and the bottom cleaned without the 
water supply to the city being affected. The banks are 
made with a puddle and brick hearting, dressed on 
the inner and outer sides, with slopes of 14 to 1 ; on 
the inside, these are made with a formation of 
broken stone covered with paving, the outer slopes 
The average water level is 4 ft. below the 
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top of the bank, which is paved all around. . The total | 
| contents of this reservoir are 122,035,916 cubic feet, 
or 1,029,880,145 American gallons ; the water area 


is 96 acres and the depth 38 ft. The ground, 
before the reservoir was commenced, presented. the 
same features as the rest of the Central Park, consist- 
ing of small irregular hills, with the rock cropping out 
in all directions, and mingled with patches of boggy 
land. The smaller reservoir, which was constructed 
at the same time as the high level bridge, by John B. 
Jervis, occupies the relative position to the larger one 
shown on the plan, and covers an area of 36 acres, 
being 1826 ft. fo and 836 ft. wide, with a capacity 
of 150,000,000 gallons. From these ponds to the dis- 
tributing reservoir, for a distance of 2} miles, the 
water is led through a system of cast-iron pi 

enclosed in a brick and stone tunnel. The distributing 
reservoir is situated in Sixth- avenue about a mile below 
the southern boundary of the Central Park. It is a 


stone structure 45 ft. higher than the street level, 
425 ft. square at the top, and covers an area of 4 acres, 
the capacity being 20,000,000 gallons.. From this 
reservoir, the water supply to the city is led through a 
complete system of mains and service pipes. - At the 


present time there is being constructed on Manhattan 
Island, close to the south end of the high level bridge, 
a reservoir of smaller capacity to supply the houses 
which are already built, and are springing into ex- 
istence on the heights which praiiiak the city of New 
York on the one side and the Harlem river on the 


RUSTIC BRIDGE. 


The water level in these reservoirs is 115.2 ft. above 
the mean tide level, or 62 ft. higher than the surface of 
the large ornamental lake. In fact, they occupy the 
highest plateau in the enclosure, and are isogal only 


; ARCHWAY OVER FOOTPATH, NEAR THE CONSERVATORY. 


by scattered eminences, on the chief of which is about 
to be erected the: Belvidere, already illustrated. « The 
lakes receive part of their supply from the reservoirs, 
but are fed also by the surface drainage, which is col- 
lected and poured into them, the water being filtered 
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1. The pond. 16. Site for refectory. 31. West i 
2. Museum and park office. 17. The lake. rm 32. Spri “y oo i. Harlem lake. 
3. Play-ground. 18. The bow 33. knoll. 48. Statue of Commerce, 
4. The green. 19, Conservatory lake. 34. Site for the maze 49. Proposed Belvi 
5. The marble arch. 20. Site for flower house. 36. South gate house 50. Croton board house. 
6. Site of the Shakespeare monument. 21. Dove cot. 36. North gate house 51. Children’s summer house, 
7. The mall. . 22. Evergreen walk. 37. The west meadow. 62. The briars. 
8. Trees planted by the Princeé of Wales. 23. The cedars. _4 38. The east meadow: a. Arbour. 
9. Music: pavilion. 24. Entrance to ramble. 39. The nursery c. Cascade. 
10. Vine-covered walk. 26. The ramble. 40. Old fortification s. Summer house. 
= Carriage concourse. 26. Ladies’ cottage. 41. Refreshments. d. Drinking fountain. 
. Casino. 27. Gentlemens’ cottage. 42. The lock. h. Drinking fountain for horses. 
13. Fountain. 28. Schiller’s monument. 43. The pool. b. Bridge or archway. 
14, The terrace. 29. The tunnel. 44. The t hill. l. Boat ing. 
16. The circle. 30. The baleony bridge. 45. house (1812). uw. Urinal. 





before it is allowed to pass out of the discharge pipes. 


The accompanying sections show the ment of 
depositing chambers and filters (see preceding page) 
constructed on the north bank of the lake. 


In the drawing, E E are the depositing chambers, 
constructed with tortuous passages to precipitate any 
of the heavier bodies held in the water conveyed 
through the drain pipe, F. At I is formed a well, 





THE OVAL BRIDGE, OVER BRIDLE ROAD. 
into which all the water is received, and thence 
passes through passages to the right and left; in 
the well is constructed a dam, G, to provide for any 





THE TUNNEL, 


surplus from heavy rains, which the filter is unable 
to carry off, The whole structure is one of loose 





tion; and the water is ultimately received into a 
pipe, H, from which it is discharged into the lake. 
At K are placed gates, which can be opened in clean- 
ing out the depositing chambers. The bed of the lake 
around the mouth of the discharge pipe, H, is paved 
to prevent the washing away of the ground by the 
discharge water. 





THE BALCONY BRIDGE. 


There are, altogether, about fifty bridges within 
the limits of the park. These each differ in design, 
and may be divided into three classes: 1. Those carry- 
ing the drives and walks of the park over the four low- 
level transverse roads, and which, being solely bridges 
of utility, are designed devoid of ornament, and suit 


no to the position in which they are placed. These | ing 
are 


uilt of brick or stone, with the exception of the 
tunnel, which may be included in the list of transverse 








foundations. The underlying rock exists at very 
depths; and it was very seldom found con- 
tinuous on the site of the various bridges. The 
surface generally dropped at an inconvenient point 
with an abrupt descent into a bed of clay, boulders, 
or quicksand, or else shelved away into holes filled 
with boggy soil. Thus, the presence of the rock was, 
in most cases, an inconvenience, and augmented the 
cost of construction. 





ARCHWAY UNDER CARRIAGE ROAD. 


In some cases, the abutments were built upon tim- 


ed | ber platforms bedded on concrete. Foundations, rest- 


ing wholly on earth, were sunk about 3 ft. below the 
original ground level, both in the case of the transverse 
road and the lighter ornamental park bridges. The 





SECTION OF ARCHWAY UNDER CARRIAGE ROAD. 


road bridges. 2. The bridges for the carriage and bridle 
roads, and the walks of the park, which form,necessarily, 
a portion of the picturesque landscape, are designed 
with an eye to their situation. These are constructed 
with foundations similar to those of the transverse 
road bridges, but the abutments are built with stone 
and brick of selected colours, with superstructures of 
iron, wood, or stone, as the locality required. 3. The 
smaller class of bridges, carrying the footpaths 
streams or ravines; these are principally of wood. 

There are eleven structures of the first class, in- 
cluding the tunnel, which is driven through the 
elevated rock, on which the Belvidere is to stand 
(see plan 29). 





open rubble work, to facilitate the filtering opera- 








_In constructing most of the bridges, some little 
difficulty was ‘experienced in obtaining the necessary 


first class are made in each case of such additional 
width beyond that required for the road or path they 
carry, as is nedessary for the construction of slopes, 
which are grassed and planted in such a manner as to 
screen the low level roads with their business traffic. 
There are about -_ bridges of the rang eng 9 
longing to the roper, Varying in s rom 5 ft. 
to 7K. Most of fhene bridges are of considerable 
width, the broadest being 150 ft., while fifteen range 
in width between 47 ft. and 80 ft. In one case the 
top material, on which the foundations had to be 
laid, consisted of a layer of firm clay and sand, 
overlying a quicksand. The surface was not con- 
sidered unsuitable for an ordinary foundation ; but it 
was feared that the weight of the bridge ~ + have 
the effect of pressing up the ground between the abut- 
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ments, which were therefore Gonstructed with au invert 
between them, built in such a way that no pressure from 
the abutments was brought upon the invert, until the 
former were brought up to the springing line of the arch. 
rete riper rad = de: ype Gheasieg 20 
far as practi , inde einvert. Spaces 
were left atthe springing of ‘this arch, between it, and 
the foot of the abutments, into which keystones were 
driven to give this part of the structure its proper 
ultimate bearing. i , 

A few of the ornamental wer are of iron, one-is of 
waod, the remainder of different kinds of stone, nanging 
from the pure white marble of Westchester county 
tothe olive-coloured freestone of New Brunswick, 
and the dark red and brown sandstones of New Jersey. 
One of the bridges is of an exceptional character, being 
connected with the ornamental masonry of the Water- 
terrace (see 14, Plan) at the head of the mall. It 
carries the carriage road and walk over the entrance 
to the mall from the lake; and has a headway of 16 ft., 
a span of 29 ft., and a ‘breadth of roadway of 45 ft., 
supported on wrought-iron girders, resting on the 
main side walls of the terrace structure. Brick arches 
are turned hetween.the girders, and these are covered 
with asphalte, a layer of canvas, and a second coating 
of asphalte, all of which are continued down the back 
of the supporting walls, “and there turned into an 
open-jointed tiled drain. } : 

In the construction of the third-class bridges, ad- 
vant has in several instances been taken of the 
doe: existing rocks for abutments, which are con- 
nested by rustic arches, or rough round timbers. 


(To be continued.) 








LIQUID FUEL ON SHIPBOARD. 


We mentioned in a paragraph, last week, that 
Messrs. Dorsett and Blythe, of the Patent Fuel. Com- 
pany’s Works, Deptford, had recently fitted up the 
screw steamship “Retriever,” a vessel of about 
500 tons burthen, with apparatus for burning liquid 
fuel on the system patented by Mr. E. Dorsett. On 
Monday last, the Retriever made a trial trip down 
the river from Deptford to a short distance below 
Gravesend, and as far as could be judged, under the 
circumstances, the results: obtained were very satis- 
factory, The fitted to the Retriever consists 
of two principal parts, namely, the generators in which 
the creosote, or other heavy oil used, is evaporated, 
and the t of burners, by which the vapour 
produced in the generators is consumed in the furnaces 
of the main boiler...In the case of the Retriever, 
the generators consist.of two small vertical, boilers of 


ordinary construction, in which the creosote used is | j 


evaporated nudgr a.pressure, of from 40 lb. to 50 lb. 

sunray the fem rature nding to this 
Tattor pressure being 500 deg. Centigraie or 932 deg. 
Fahr. On Monday these generators were fed by a force 
pump worked by ,hand ;, but of course in a permanent 
apparatus the creosote would be supplied to them by a 
special feed pump worked by the engine. 

In commencing work the pressure is, got; yp in the 
generators by means; of an ordinary fire, but after a 
pressure of 20 lb. or.so per square inch is obtained the 
vapour is conducted to a jet within the firebox of each 
generator, and this supplies all the heat required for 
vaporisatidn,of,the creosote. Each generator is sur- 
rounded: by.a sheet,iron casing, and the spaces between 
the rators and their casings are a re in with sand 
or fireclay ir t6, prevent as much as possible, the 
radiation of heat....., i 


ypipe conveying the vapour 
from the generators to the main boiler is protected in 


a sim, Sure ’ 
The coe from. the generators is led down through 
a pipe to the engine room, this pipe being connected 
to another, which extends across the front of the 
boiler a short distance above the floor level. From 
this latter pipe are led branch pipes to the furnaces, of 
which the boiler of the Retriever has three; and 
another branch is led to the return box to supply the 
jets there, ‘as we shall'explain presently. The boiler 
‘of the Retriever is of ‘the ordinary construction, with 
nde above the ‘furnaces, which are, as we 
‘have said, ‘thtée in number.:' The furnaces have no 
water bottoms, and the arrangement with which they 
havé been fitted is‘as follows: About 3in. above the 
floor of‘eath ‘ashpit is placed an iron plate, whith ex- 
tends the full length of the furnace, and is curved 
slightly upwards at the inner end, where:'it projects 
into the’return box.’ Ata distance of 3im. above this 
plate is placed another shorter plate, this latter being 
‘perforated, and béing covered with a layer of firebricks 
laced lodsely on! it. At the front end the space 
ween thé two plates is closed by perforated bricks, 





which admit a certain supply of air; and atthe inner 
end it is blocked up altogether, so that any air enter- 
ing through the perforated bricks just mentioned can 
ony find “its ‘way inte the furnace by rising through 

plate and through the in- 
ricks: by which that plate is 
covered... The air g in between the lower plate 
and the bottom ‘of the asbpit is conducted right 
through into the return box for the supply of the jets 
of vapour placed there, and the amount thus admitted 
is regulated by closing the front of the opening to a 
greater or less extent. 

The branch pipe led into cach furnace makes a 
single long convolution just above the layer of bricks 


the perforations in the u 
terstices of the layer 0! 


already mentioned, and then returns to the front of, 


the boiler, and is connected to another pipe which is 
provided to discharge any creosote, &c., which ma 
condense in the pipes. © Each pipe is provided wit 


independent inlet and discharge cocks. Each of the | partially 


pipes in the furnaces is pierced with four holes rather 
more than yin. in diameter, and the pipe carried 
transversely through the return box is pierced with 
eight similar holes, these being placed two opposite 
the end of each furnace, and one over each of the 
water bridges between the furnaces. The boiler is 
thus heated by twenty jets altegether, of which the set 
of eight in the return box, or each set of four in the 
furnaces, can be worked independently. When the 
vapour is first turned into the pipes a portion of it is 
of course condensed, and this portion is blown. off 
through the discharge pipe already mentioned. As 
soon as the pipes become heated the discharge cock is 
closed, and it is afterwards only opened occasionally 
to get rid of any liquid that may have accumulated in 
the pipes. It will be seen from what we have said that 
all the alteration that has been made in the boiler in 
order to apply the apparatus has simply been to re- 
move the firebars and bridges, and place at the bottom 
of each furnace the two plates, and the layer of fire- 
bricks already mentioned. If any necessity occurred 
the whole apparatus could be removed and the boiler 
re-fitted with the bars, &c., in afew hours. The 
boiler has eight rows of tubes 7 ft. 6 in. long 
by 3in. in diameter, and on the apparatus being 
first. tried it was found that the sectional area 
of these tubes was far greater than was neces- 
sary, the hot gases ing almost entirely through 
the upper rows of tubes, and leaving the lower rows 
almost cold.. To prevent this the four upper rows of 
tubes were stopped up during the trial on Monda 
last, and the were,thus made to .pass throug 
the four lower rows only. Although this arrangement 
gave good results, it ig intended to modify it by in- 
troducing a horizontal partition into the return box 
just above the. third row of tubes, and another 
into the smoke-box just above the sixth row, the 
upper rows being in this case of course re-opened. 
When these partitions are introduced the s. will 
ass through the three lower rowsof tubes to the smoke- 

x, then back through the three next rows to the 
return box, and finally pass through the two top rows 
to the smoke-box. By this arrangement—which we may 
mention has also been adopted in the case of the large 
boiler now being fitted at Woolwich with Messrs. 
Wise, Field, and Aydon’s apparatus—the .“run” of 
the gases is increased threefold, and there is little 
doubt that the alteration will be found to be an ad- 
vantageous one. 

The engines of the Retriever have two cylinders, 
each 30in. in diameter, with 2 ft. stroke; and on 
Monday deehaanioient 4 ply of steam, was afforded 
to keep. these engines fa tied at an average speed 
of 58 revolutions per minute, the steam being sup- 
plied at an average pressure of 141b. per square inch, 
and being cut off at about half stroke. The feed 
water was drawn from the hot well at a temperature 
of 108°. The quantity of creosote used averaged 
35 gallons per hour; but in the absence of con- 
veniences for measuring it, it is impossible to say 
what quantity of water was evaporated per pound 
of fuel. We understand, however, that Messrs. 
Dorsett and Blythe ‘intend to carry out some 
experiments to determine this point accurately, All 


they proposed to do on Monday last was to show that | i 


a large marine boiler could be effectively worked with 
liquid fuel burnt on their system, and this they did 
show thoroughly. Throughout the whole of the trip 
the apparatus worked without a hitch, the combustion 
being apparently perfect, and there bei 
except doing a few intervals when inquisitive visitors 
opened the furnace doors for the purpose of inspecting 
the jets of flame within. The trip from Deptford to 
a short distance below Gravesend was made in two 
hours, and the return trip in about two hours and 
three quarters, partly against the tide, 





Two principal objections have been raised to Messrs. 
Dorsett and Blythe’s system of burning liquid fuel, 
the first being thatthe genetation of the vapour under 
pressure was a process, and the second 

ing that the generators would be found to elog in a 
short time. “The first of these objections has but little 
weight. As far as the strain on the generator is con- 
cerned the pressure produced by. the vapour. of 
creosote is of course no more dangerous than that of 
steam, ‘the only thing being the high temperature to 
which the plates are subjected. Messrs. Dorsett and 
Blythe have, however, had the apparatus at work (ap- 
plied to the stills) for some months at the works of 
the Patent Fuel. Company, at Deptford, and they 
state that an examination shows that the generators 
have received no injury from the high temperature. 
The experience, hitherto obtained, appears also to 
answer the second objection. The generalors are 
ially blown off at intervals, and we are informed 
that no difficulty is experienced in keeping them clear 
1 seed residue which a cause them = become 
clogged up. As regards the economic ‘results of the 
system we can at present state nothing definitely, and 
we therefore prefer to postpone saying anything at 
all; but whatever these results may be, Messrs. 
Dorsett and Bl deserve great credit for the 
spirited manner in which they have carried out their 
experiments on a practical scale, the Retriever being, 
we believe, the first steam vessel of any but very small 
size which has ever been run with liquid fuel—at all 
events in this country. 








STEAMSHIP ECONOMY. 
The Performance and P: ions of the Royal Mail Steam- 
ship, Holsatia, Captain Taube, of the Kiel-Géetaborg 
Line* By Watrsr C. Bererns. 
(Abstract, translated from the Transactions of the 


I ly of ‘prof tle 
N submitting to an assembly of ‘essional men, 
the ‘following an of a series "Of careful siemens rela- 
tive to the engine power, speed, and performance of a mail 
the Nerth Ge ; Shipbuildiag Conn — I be + to aatials 
-German \ to solicit 
the indulgence of the experienced worl 2 architects present, 
if the completeness of my observations falls short of what I 
wished to produce, and have only to ask the attention of 
those who with me, that no piece of reliable evidence, 
however insignificant, should be omitted in the year books of 
facts of marine engineering. 

During my connexion with the Navy Depdt at Kiel, 
Prussia, the attention of .naval archi was directed. to 
bebyptor pan peg! oe 

; 
in order to | an result economical 


to 
u to the, 


ob , 
from 
as 


was 
| of. 
accurate 


the following, viz. : re 
at the boiler indicated 
HD OI. 0 


The: sean . 
ing from 161 1b. t rand 


f steam. per square inch, viz. ; 
Ib. during 4 hours, 
Ib. ” 2 ”? 
» 2» 
18 lb. ,,  therest of the yoyage. 
A vacuum of 27—28 in, of mercury was meepteenel Caring, 
the whole time, with a temperature of the injection water o 
16° Reaumur. For the purpose of experiment the expansion 
was often varied, and the number of revolutions ranged be- 
tween 77 and 86 per minute, with the slides cutting off the 
steam at § and § of the stroke respectively. 

_ The di taken with these different degrees of expan- 
sion served to show, that the engine worked most economi- 
cally when the cylinders were half filled, on account of the 
expansion being yariable within narrow limits only, when a 
common D slide-valve is used, as well as for deficient evapo- 
rating power of the boiler, when using the most inferior 

coal, Besides this, a very considerable 
between the piston and cylinder, 
port was noticed 


van 
"fot the los ot 
ry i of 


oe , 
~ a Py - Up i 


being no smoke | pump 
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Almost during the whole voyage the steam was cut off| venience to which it will subject vessels pce in taking | This bank is continually increasing, and at the present time 
at half stroke, and with this degree of expansion no more | up berths, or shifting docks. is fs heaghy evenet'es high water. It is to deepen 
than 188 indicated horse power was realised. Exact ex-| [If be required at Gneenock for ships and | a area at the entrance for access to this channel. Does 


periments made with the excellent Richards indicator, had 
shown the power of the spring to be a little in excess of the 








steam vessels of the size, it is essential that the tran- 
quil waters and uniform level of the wet dock shall beadopted 











Mr. Kinipple think that an entrance in that position could 
be made available? I think rg ger ea much afraid 
t 








ante of peceiin, Sab By. 2 Sala correction in the scale, em- | in preference to that ruder and rougher accommodation to be | that ly the entrance, bu would be 
ployed for measuring the ordi , F open tidal basin, and this would appear to be ‘ 
obtained. A - ; i of the harbour trustees, the design to which they s-durix 
Assuming, as is generally dont es co-efficient of resist- eae Oe fot ize being one for wet docks proper, proce haat mg 
aye. x _! * which design it is to be hoped we may soon see engraved in | circumstances I think it is unnecestaril 
ance of 9 ship: taihe= (S=speed in knots per hour, |" ‘of ENGINEERING. y _ ists’ of « graving dock, two Hid 
A=it tidshi in square feet), the economical |. Mr.. claims credit for his dock. The advisability n 
It obtained by the of 188 i horse power | #ystem in his basins on the plea of I think, very doubtful, 
enormows. | meege te aupptlon the ty f the increased quayage is, however: watey being only about 19 
ip was 9} ft. aft, while a draught | of it, and is open to ect difficulty in 
of 11 bi | ft. forward would to the draw- “. ern oar anatase bours, and thereby 
ing, 6 the ; 0 movements 0! r working consequent 
a necessary freeboard provided by Lloyd’s te i re and a a sé 
The area ‘nie ip section immersed was 112 ‘he jetty system been red in all modern docks,} The position of the 
square feet, whi eka ooperdet tad ines hours, will | for instance, in the docks at Leith, in Mr. Hawkshaw’s docks chsld ad houses shown Gere io 
give w t of 771 which is one of the highest on | ¢t Hull, and in his West Indian dock D of thpih being onsoted 
record. me ¥ of construction ;° in “Mr. 3 Millwall docks, ground will all have 
In Murray’s “ Treatise on the Screw »” a table of Penden, and in Messrs. McLean and Stileman’s docks at , work, when the design could have 
ra) ships is given, with the necessary and, on cal- | Barrow-in-Furness, lately completed, and it is unknown in as to dave ail this extra expense—at any rate 1 
; oN) AZ SxA i Liverpool ; but the crowning 0 ' to the jetties, as de- of better places for spoi 
enlating the jet-efficient, ——-, 1 find the highest to be 676 Tineated on the plan before us, is this, that it will be a matter | excavation that is ; 
inven cla 900 ton ship. the Rattl of extreme difficulty to. berth a vessel of 300ft. long at any | ments, 
Se aoe fis of Steamshi i Performance,” published of them ; such ships are not to be handled fike bulators, The railway comm i 
under the aut of the British Association, and reprinted Te Seen oni eases SE See "he, Hamilton. | then being difiicultiesin the way of each of the 
in En@ryeeeine of September 7, 1867, I find two ships of Lcobee deer Gate what Me r q| The line at T a 
similar and size as the Holsatia, the Andine, and > pediremadbe any. 1k 5 tothe San Mi en thd cae publie work. «The line at ‘W leaves the 
the the co-efficients of which, calculated in the | S201’ re Othe outer front here it {8 temote, and only | Whete it is in a rock cutting about 30ft. in depth, 
same manner, eome up to 778 and 604 respectively. Their | 44 rive sep eager roms, where Mere rast fre. is adifferenceof level of about 60 ft. between the highest pioi 
ratios of to broadth, as well as their ratios of im-| 1. thy o d for the f shi which mus “| and the level of the quays; the -as measured on the 
mersed midship sectién to propeller cirele, are not quite so | M°'Y ae Ss a plan, of this line is ¢}1000 ft. Line No. 2,.runs through 


favourable as of the Holsatia. 

Going more minutely into the question of the co-efficient 
of velocity, the judging of the economical value of the forms 
and i opted in a ship is not quite so simple as 
the value ofan arithmetical ion would lead us 
to believe. The power exerted upon the water in the direc- 
tion of ¢ Paiferent even from the dynamometrical 
~ . which has been inav 


power. Now, as the friction of the piston rings increases 
with the power of the springs, which, in the case of the Hol- 
satia, was quite inadequate to the indifferent workmanship 
they had to make good, it follows that the great leakage of 
the piston tends to raise the co-efficient of the ship, as the 
value of one indicated horse power, but for the small losses 
by friction, is high in proportion to the dynamometrical 
power. The advantage is, of course, only apparent, and it 
should be noticed, a that the rubbing surfaces of the 
engine and shafting were in so excellent a state of fit and 
lubrication, that the losses by friction may have been merely 
a minimum, which also in favour of the co-efficient. 
Of no less importance for the proper appreciation of an 
i he performance are the form and proportions of its pro- 
peller, or, speaking co’ , the percentage of mechanical 
work done by the screw in ing the ship, of the dyna- 
mometrical power which if absorbs. But as the difficult and 
costly experiments nec y to determine that ratio were out 
have to offer only the ratio of 
city, instead of the ratio of me- 


if t ertaké, 
the « i ah vo Yelbei 
chanical : 


wo! to resistances’ i? i : 
The be tlle Hilistia, is ‘0 very ligkk -bladed 
screw form (moulded toa : fa: 
uniform pitdk of Teh wit: lackoter, with a speed of 
the ship of 10.9 Enois, ay number of revolutions 
of 80.per minute ; the 






< : yants to 10.9 per cent. of the 
ship’s way, which, if, indeed,’ Ot nagative slip are ex- 

ive in engine power, mity Be Very tear the most econo- 
ency. 
r, cmngecel with the ship's body, 
is quite extraordinary, and may be supposed to have-latgely 
contributed to the highly economical result. The area of th 
midship section pte immersed is only 1.75 times the ara 
of the circle descri — be propeller rs | wine 

i roportion is, to m: ow , surpassed o1 R 

at : aioe ratio in the Dwarf a small craft o' » Fong 
tioned for that circumstance. In the Undine and Lancefield 
steamships the midship sections measure 3.13 and 3.11 times 
(respectively) the circles described around the propeller blades. 


(To be continued.) 








THE GREENOCK DOCKS. 


To tHe Eprror or ENGINEERING. 


Str,—Yon have at last broken the ice that has so long | lent 


sealed the question of the competition, b: 
sn 


who have'so long looked for some’ in print on the subject. 

Mr. Kinipple’s design has doubtless oo gg ee with 

the object of invoking opinion as to its worth. If you will 

it me I will give you a few ideas that arise on investigat- 

ing it, foremost amongst which is this; the salient feature of the 
is not once alluded to by its author in his 

ion attached, viz., that his 

h he 


igh water. 


J only, fails considerably short of the indicates |° 


botindary of the “estate; curves too sharp to be admissible 
i {a dat © pocigen® “The branch Teads then to a costly via- 


tage is objectionable ; this position ought to be reserved 
for the more cleanly goods, such as merchandise, 
sugar, iron, &c. latter would be much injured by 


feels prota ity fo a coal wharf; it ié sufficiently a: nt 
that the proper place for the loading of coal is at is maset 
ving dock’ is admissible, but it 


leeward and distant of the estate. 
The position of the 
to be fitted either with the ordinary lock gates, or 
with the rectangular caisson gate. 

Mr. Kinipple seems to have set out his main or western 
entrance, more favourably for the approach to the graving 
dock, than to his middle basin ; the approach to the latter is 
awkward, as a ship will be apt to foul the corner of the south 

ier. 

His 6 ft. cylinders, bound with rope, and let into the semi- 
circular pier ends, are an innovation, and like all rollers in 
such a position, they would soon cease to revolve, from 
straining and set of their axles, besides as the rise and fall 
of tide at Greenock is 10 ft. at ordinary, and 12 ft. at equi- 
noctial spring tides; they ought to be at least of the latter, 
and still more impossible length. 

With such an vj ary and a stiff W.S.W. breeze blow- 
ing a vessel, might be said to roll into Mr. Kinipple’s basins, 
in a double sense of the word, in azimuth as well as in 
altitude. 

The railway connexion and network remain to be noticed. 
In this most important part of a dock system there is not one 
redeeming feature. The Eastern Junction, with the Cale- 


donian Railway (the onl one) is by a 44 chain curve, 
nnother gs age 


g the branch inside the 


duct of maso: eee oe cast-iron columns, runnin 
the whole length ,of, the south side of the Garvel Par 
: mit which and the low level 


: 
lines is to be maintained by hydratilic lifts, to be worked at 
immenisé expense, with liabilif¥ to derangement. To 
add to'the difficulty of'the situation, turn-tables exist on all’ 
sides—a, necessity of) the rectangular character of the plan. 
In fine, Mr. Kinipple cannot be congratulated on this 
ign, which may be shortly described to be an intricate and 
ighly elaborated machine from beginning to end, difficult 
‘td ark. and wanting pre-eminently in those characteristics 
whithishould be) the gpiding stars of the civil engineer, 
economy and rie. It is only common justice, how- 
ever, to Bay’ that his plans have been beautifully got up, and 
that he is a master in the art of drawing. 
I remain, Sir, yours faithfully, 
CAPSTAN. 





To rue Eprror or EnGIneErrine. 


Srr,—I have read with considerable interest your descrip- 
tion of Mr.’Kinipple’s plan in the last number of your exbat: 


ith your ission, I should like to mention one or two 
ints in which I consider this design might be improved. 
erring to your article, the first thing that strikes me is 
the entrance to the eastern harbour. I scarcely think that 
the position of this cam have been properly considered. The 
entrance is shown about 200 ft, wide, and ‘is situated at the 


narrowest part of the channel. I copy the following from 
the instructions issued by the: arbour trust to competing 
en; 3 


2.—* The ben vine ‘attention is’ called’ to the 
réstrictions imposed by the ‘Greenock Port. and Harbours 
Act, 1866,’ sections 45, 46, and 47, appended hereto, and to 
the narrowness of the channel én the north; north-east, and 
east sides of Garvel Point; ‘and they should take into their 
consideration any objections which might possibly be raised 
to any'dock or bour having such: an entrance as that, 
while vessels. were out or entering the harbour, the 
navigation of the river might be unduly‘o ited.” : 
The entrance, as I before, is at the narrow part of a 


very’shallow channel, fronting a bank causéd’h the deposit 





the centre of a church and school, and injurés other y 
which might be avoided. with advantage. ‘Altogerber: Me. 
ey eyes) fortunate,in his railway eommuni es 
In the wet dock and eastern harbour there are four jetties 


shown. Thess cosele to 2 Oe Wea See Seer 
working 


, Lam afraid it will require to stay 
there, as it will be impossible for it to get out without damag- 
ing some of the other vessels or itself, and at the same time 
interrupting any passage to the wet dock. I do not consider 
that any po ie A me is, gai by. the corners and bends 
shown in the harbours, in fact. they would be much better to 
be squared a little, even at the loss of a little water area. 

In re to the whole arrangement of the graving dock 
and hari , &e., Leopy thé following from the before- 
mentioned instructions to competitors. Article 4:—‘‘ The 
work proposed to, be first’ proceeded with, and -whieh. is 
urgently required is the graving dock ; next, one of the tidal 
harbours or wet docks; ‘and next the second tidal harbour or 
wet dock. ‘The construction of the two harbours in all likeli- 
hood may have to be for some time; and the com- 

titors should therefore consider how the ground can best 
be laid off for the harbours or wet docks (keeping in view 
what is stated in Article 7),”—which treats of preserving.as 
much ground as possible for the of fencing—*‘‘so as 
to admit of their being constru in succession, with as 
little interruption as possible of the traffic of such portions of 
the works as may be in use at the time?’ ,'I do not imagine 
that. any person looking at this design would consider that 
this instruction had been attended to. Before a suitable 
entrance could be formed to the graving dock a large portion 
of the western harbour would have to be made, thereby in- 
volving a reo page a on! outlay at first than seems to be 
contemplated by the Harbour Trust ; or, if thisis not done, 
and a simple channel is formed, at some future time, when 
the harbour .is intended to be completed, the graving dock 
will for a time be rendered useless. I will just mention one 
other point, viz., the communication between the land and 
the outer, quays. The entire trade to these quays will require 
to be earried over bridges spanning the lock gates of the wet 
dock and the caissons-of the graving dock. is is, I think, 
a great fault, as it will cause frequent and great delays in 
working this traflic, besides being very costly in construc- 
tion, 


In concluding these remarks it is only due to Mr. Kinipple 
to mention that any one who saw his plans when they were 
exhibited could not haye failed to notice the immense amount 
of labour. which had been bestowed upon them, and which 
was certainly worthy of commendation ; but it ‘is to be re- 
gretted that a little more time had not been spent in 
ing the arran nts, as doubtless a little thought-would 
have cauteenihvashdinn more in accordance with the require- 
ments of the: port, and worthy of the artistic pains taken 
with the plans, : 


Iam, Sir, your obedient Servant, 
; GREENOCK. 








Borover Exciyzer To THE Town ov GaTEsuxan.—We 
are, glad to learn that Mr. James Bower, M. Inst. C.E., 
has been unanimously appointed borough engineer to, the 
town of Gateshead. We understand there. were 105.candi- 
dates for the office, the salary being 400/. per.annum,, .Mr. 
Bower, for some years, fill 


the responsible position, .of;a 
resident engineer on. .the Great Northern Railway, as 


principal assistant to the chief engineer ; he was subsequently 
en as resident, engineer, in carrying out the works.on 
' the 1 and Gorston, Doncaster and, Gainsboro’ new 
i Very yornlly., 3° bie Wie ay ak fae ee 
inspecting engineers on “Railways (Ire \° 
Fu We think we may congratulate. the Gateshead 
tion upon.the wise judicious selection. they have 

le, and he peat) (that, the antecedents of, Mr. er 
fully warrant the o; that.the Borough ,of Gateshead 











ofa large quantity of sand, &., brought down by the river. q 


will largely benefit Rite hia varied experience a&-an «pginger. 
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COAL TIPPING APPARATUS. 





Ws give, above, engravings of an arrangement of tra- 
verser fitted with gear for Upping coal wagons, designed, 
and recently patented, by Mr. John Nixon. The apparatus 
generally for ing coal or minerals from railwa: 
wagons into barges consists of a tipping frame on to whic 
the railway wagon is run, and the e being then rocked 
on the centres which it the coal or mi is upset out 
of the wagon, and passes down a shoot into the barge beneath. 
This apparatus, however, can only be worked so long as there 
is a depth of water to admit of empty barges being floated 
under the shoot, and removed when they are ed. In 
tidal waters much loss of time and inconvenience results from 
Acorn g t0 Mr. Dixon's plan the frame and shoot 

ing to Mr. Dixon’s p' tipping an 

are mounted on a carriage or traverser, which also carries a 
steam engine. This engine drives a windlass by which the 
loaded coal wagons are wound forward off a line of rails at 
right — to the river wall on to the carriage and its 
tipping frame. This same engine also drives a train of 
which actuates the carrying wheels of the carriage, and in 
this way the carriage with the loaded wagon upon it is tra- 
versed along the river wall until it arrives opposite a barge, 
which ma. Te 8 in any convenient position alongside 
of the w: The engine then by means of a clutch is put in 
connexion with a pinion gearing with a quadrant on the 
tipping frame, which is thus rocked so as to tip the coal out 
of. the wagon into the barge. The tipping is then 
brought back, and the carriage is traversed as before until it 
—— to another line of rails at right angles to the 
river pane an to Sie ee Se ae eee 
The carriage then goes back to the first li rails to fetch 
another loaded wagon, and so the work goes on. It is pre- 
ferred that the carriage should have two tipping frames and 
shoots upon it to enable it to receive simultaneously two 
loaded =e from two lines of railway, and carry them to- 
gether to barge in which they are to be tipped. 

Our engravings represent an arrangement of dischargin 
apenas on the above system, Fig. 1 being a plan, am | 

ig. 2 a transverse section. In these engravings aa is the 
surface of the river wall or wharf; a' a‘ are lines of rails 
which conduct the coal w: to and from the apparatus ; 
66 are other rails parallel with the edge of the wall, and 
supporting a carriage capable of travelling along these rails. 
This carriage consists of a strong platform, ¢ c, with carrying 
wheels, cc!; dd are frames fitted to openings in the plat- 
form, ¢, and connected with this platform by the axes, bs @, 
on which the frames, d, are able to turn; d* d* are toothed 
ares fixed to - epee y yon rails also fixed 
thereon; ¢ marks the position inder of an ordinary 
steam engine, and e! of ite boiler. The erank shaft of the 
engine, f, has a bevelled pinion, if upon it, driving a corre- 
— pinion on the axis, 4, on which are the capstan 
barrels, h' h'; these barrels constantly run whilst the engi 
is at work, and by means of them, when the carriage is so 
placed that the rails, d*, are opposite to the rails, a', a coal 
wagon is drawn on to the rails, d*, by a rope attached to the 
wagon, and — around the In a similar r 

wagons, when empty, are carriage ; f? is a 
pinion capable of sliding with a feather upon the axis, f, as 


axle of a pair of the 
pinion, f*, is put into gear, 
carriage is tanvemed thong 





DESIGNED BY MR. JOHN NIXON. 


FIC. 








ltd 
or the other, according to the direction in which the engine is 
running, and so the are carried on the platform to 
the place where they are to be tipped, imilarly they are 
carried away again when empty ; f* is another pinion on the 
axes, f, it slides on the axis with the pinion, f?, and by means 
of the handle, j, it can thus be brought into with the 
wheel, /', on the axis, 1, which, by be gear, drives 
and this axis is capable of being clutched with 

one or other of the axes, n, ich are pini i 
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THE SCREW PROPELLER. 
TAS Map Polk poe oe 

r. , Ju on 
bn of Raghieens he eaieinaie 


In" 
read at the : Phis 
theory by saying -— 

“ If a particle of water ing from E to F 1) strike 
the blade in F, it is reflected to L—the an les ¢ cel aft 
being equal, and that G F is the resultant of these two forces.” 
Is Take Weisbach, Rankine, or any other au- 


» i Fig. 2. 
ity, and find that a stream of water or jet i 
Sentticad eaemes as an elastic body : be tat 
turned in the direction of such surface as the sketch (Fig. 2) 
shows. Do such as these not require ing into? 
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STANDARD TYPES OF LOCOMOTIVE ENGINES ON ' THE IRISH RAILWAYS. 










































































































































































A suPPLEMENT to the Report of the Irish Railways’ 
Commissioners, published in April last, has just been 
issued, containing four sheets of diagrams, which illus- 
trate the extent and general character of the railways 
dealt with by the commissioners, the lengths, levels, 
and number of locks in the various Irish canals and 
river navigations, and a selection of the principal 
standard types of locomotives, 

The total completed length of railways in Ireland 
is 1908} miles, of which there are 1408 miles of 
single track, and 500} miles of double line. The 
length of rail in hand, and not yet finistied, is 
252 miles, and S809 miles are authorised, but not yet 
commenced. Of the first, the principal are the 
Great Southern and Western line, with a length»of 
165} miles, ‘and 2533 miles of branches, connectitig 
Cork with Dublin ; the Great. Northern and Western, 
823 miles long, starting from Westport and ending 
with a junction at Athlone, with a short branch con- 
nected with the Great Southern and, Western; the 
Midland Great Western, crossing the island, from Gal- 
way to Dublin, with a lengt of 1264 miles of main 
lines and 120 miles of branches; and the Dublin, 
Wicklow, and Wexford Railway, with 98} miles of 
main and branch lines, ' 

On all these railways the bridge rail is the section 
principally employed, the mileage of flat-footed perma- 
nent way being 7123; of double-headed: rails 308 ; 
and bridge rails 17504, whieh, together with 37 miles 
of various other sections, make a total of 24084 miles. 
The —— section is, however, being abandoned, as is 
evidenced by the fact that only six of the different 








railway companiés are adopting them for the perma- 
uent Nias renewals. The Great Southern and 


. Western, who have hitherto empered rails weighing 


80 and 901b. to the yard (the heaviest section in 
Ireland), are now replacing them with flat-footed rails. 
Twenty-six other railways are following the example, 
= six companies are again employing the. dow 
eaded rail. 

We give, above, diagrams of some of the standard 
types of locomotive engines in use on the Irish lines, 
and we shall give further examples next week. Of 
those! now pul 
follows :— 





i of 
or Coupled 


Name or Ratuway. 





ABDBAAAKE AA 
wooawrans 


Great Southern & Western 
” ” >». 
Waterford & Limieri¢k ge Goods 
Midland Great Western act “ 
Ulster deo! etre +e} Passenger. 
ee Rea Junction | — 4 
» ee ee Goods. | 16 


~The total length bf ¢analhd inland navigations is 


att] 9 Diameter of Cylinders. 


16 


onens use Reference to Fig. 














ESBSELLEE | Length of Stroke. 








7524) miles, of which 385 miles are 


ished the leading “particulars are as | the 





vested com- 
panies; 4 miles are private property; 133 miles are 
vested in local ‘anation) and 99 3 miles are managed 
under the control of the Board of Works. The 
whole of this system will almost necessarily be ap- 
propriated by + scarcer when the transfer of the 


railways takes place. 








THE ST. LOUIS BRIDGE. 
ive this week a two- e ving of the above work, 
as ot teiseat proposed to be executed. Having already given 
ineer’s report in 


prevention of di ‘ : 
first sight it might be fairl 
ceartte Feasts aan abet 
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BRIDGE OVER THE MISSISSIPPI AT 


CAPTAIN JAME! 
(For aon 










































> 


———= SCALE 3 o w mw. 1,FOOT. 





Oo. 





COS 


Lin. 


FiCc.3. 






Ces 


~ 
i, 


x 3 








AT ST. LOUIS, U.S.A. 


¥ JAMES B, EADS, ENGINEER.; 
Yor Description, see Page 344.) 


Fig.l. 
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IMPORTANT NOTICE, 

‘With the. commencement of the Seventh Volume of 
ENGINEERING, ix January next; the'price will 
increased to 6d. per copy, and to 7}d. for stamped 
copies. Annual subscriptions for Great Britain will be 
F198, 6d. if paid in advance. ' 

For upwards. of two years the average number ¥ 
pages issued by us weekly has been at least one ha 
greater than promised in_ the of EN- 
GINEERING, issued in 1865, while the extent of 
engravings then announced has been increased from 
three to four fold. During this period this journal has 
successfully passed through one of the most remarkable 
competitions ever known in the history of technical publi- 
cations, and few of its readers will now deny that tt is at 
last entitled to some small return upon the capital and 
industry expended upon it. The publish iders it 
needless to make any promises ade the future, further 
than that the position of ENGINEERING, as the 
leading and representative journal of the profession, 
will ever be maintained, a position in some degree in- 
dicated by the fact that it now enjoys by far the largest 
circulation of any engineering newspaper published in 
the kingdom. : 





Subscriptions at the present rate of 1. 1s. 8d. per 
annum can now be received only to the end of December 
next. In all cases 2s. 6d. extra will be charged, where 
credit is giver, for each year during which a subscription 
remains unpaid, 








PUBLISHER’S ANNOUNCEMENT. 








The circulation of ENGINEERING exceeds that, 
collectively, of all the other weekly engineering and me- 
chanical journals, of the same or a higher price, now pub- 
lished in London, and it is constantly and rapidly 
increasing. 

Advertisements cannot be received for insertion in the cur- 
rent week later than 5 P.M. on Thursday. The charge for 


advertisements is three shillings for the first four lines or | P 


under, and eightpence for each additional line. 

The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 11. 1s. 8d. If credit be given, the 
charge is 2s. 6d. extra, subscriptions being payable in 
advance. : 

Cheques and money orders to be made payable only to Mr. 
Charles Gilbert. mn . 

Office for Publication and Advertisements, No. 37, 
Bedford-street, Strand, W.C. 


ENGINEERING is registered for transmission abroad. 


Le bureau @ENGINEERING pour la France est 16, 
Quai Malaquais, Paris, chee E. Lacroix, ‘Directeur des 
Annales du Génie Civil. 

Subscriptions for the ANNALES DU GENIECIVIL are received 
by Mr. Oharles Gilbert, the publisher of ENGINEERING, 
of whom also the Nouveau PoRTEFEUILLE DE L’ INGENIEUR 
DES CHEMINS DE FER may be obtained, price 91. 

D. Van Nostrand, 192, Broadway, New York, is the soz 
American.agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. Subscription price, ten dollars yearly in 
currency. 
ENGINEERING may be obtained in Russia, by sub- 
scribing for it at any of the Post-offices in the Empire. 
The pricé is 10 silver roubles per annum in St. Petersburg, 
and 12 silver roubles in other parts of Russia. 


NOTICE OF MEETING. 
Society or Enerxgers.— Monday evening, October 19, at 
7} o’clock, discussion on paper “ On the Screw Propeller,” 
read on the 5th inst. by Mr. Arthur Rigg, Junior. 
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MECHANICAL FARMING. 
Ir is notimany years since an authoritative estimate 
of the subdivision of the 32,342,400 acres of the soil 
of England (exclusive of Wales) was given as follows : 





ws, pastures, and marshes 15,379,200 
Mehdi Ae, onion 3,451,000 
Unimprovable wastes ;.. ond . 3,259, 


"Phe. prodase:efienth: uhder-anep exitiod see: be 
short of 100,000,000/ in’ voles" pearly while that of 


grass land and wool, if it does ‘not rise to the same 
amount, may be reckoned as at least $0,000,0007. The 
estimate above given does not state in what category, 
whether of ‘ unimprovable wastes,” or otherwise, the 
vast areas. occupied by our cities and towns is included, 
but it may be assumed. that at least. tea millions of 
acres, or nearly one-third of the whole area of England, 
are still under the plough. The number of. ploughs 
and horse teams employed in its cultivation is almost 
beyond conjecture, but it is easy to estimate that of 
steam ploughs, getting through, each, 10 acres a day 
for 200 davs in the year, there would be required no 
less than 5000 to do justice to England, saying nothing 
of Scotland, Ireland, and Wales. 

Of the late splendid harvest it is easy, perhaps, to 
say how much of the increase over last year is due to 
increased breadth of sowing, as influenced by the 
long eontinted high price of wheat, but’ it is not so 
easy to divide, in just proportions, the increase due to 
more than two months of hot weather, without a drop 
of rain, and that due to the greatly extended practice 
of steam cultivation. The 300 or more steam ploughs 
and cultivating sets now in use in England have 
broken up and pulverised} from once to six or eight 
times, at least half a million acres (possibly much 
more, for it is exceedingly difficplt to form any accu- 
rate estimate), and that in a manner never before 
known since ploughs were invented. There are now 
ploughing engines capable of exerting one hundred 
indicated horse power, and capable of putting a 
draught of 3 or 4 tons upon an iniplement at a rate 
varying between 3 and 4 miles an hour. With such 
power, any depth can be reached, and as the disin- 
tegrating power is, by a well established mechanical 
law, as the square of the velocity, the soil is broken 
with four times the mechanical effect at four miles an 
liour, as in the case of a horse-drawn plough at two 
miles.’ In the words of the carefully considered report 
of the committees of the Royal Agricultural Society, 
on steam cultivation, published last year: “ A culture 
deeper-than it is possible for horses to effect works a 
higliy beneficial change in the texture of the soil, im- 

arts additional efficiency to drainage works, augments 
the value of the manure applied, brings into operation 
certain latent properties of the soil, which much in- 
creases its fertility; it also fits land, formerly unfit, 
for the growth of turnips, allows of their being fed off 
by sheep, the operations of the field are economised, 
and the growth of all crops is stimulated.” These 
were the remarks of a committee, of no common order 
of practical knowledge of farming, who had laboured 
industriously for months in examining the results 
of steam cultivation sos nearly 200 steam-tilled 
farms in all parts of England, and in some parts 
of Scotland, and are simply the deductions of 
the best experience. At the time of their report 
steam tillage was not only better, but was considerably 
cheaper than horse tillage. Now, the steam plough- 
ing engine, rope, and other tackle, and the attached 
implements, have been very much improved, and the 
comparison would be still more in favour of steam. 
It would be something to save 2s. or 3s. per acre upon 
the yearly tillage of ten million acres of land, and ex- 
perience has proved that this saving of from 1,000,000/. 
to 1,500,000/. can certainly be accomplished. But 
the greatest gain is in the improved crops due to 
thorough tillage, and this may amount to an extra 
quarter of wheat per acre, an extra three or four tons 
of turnips, or something equivalent, and in this way 
the rt crop may be increased possibly to the 
extent of 10,000,000/.. There are many recorded in- 
stances of steam-ploughed fields yielding two or more 

uarters of wheat per acre more than fields of the same 
character of soil, alongside, but cultivated by horses. 

The steam farming (not barnyard) engine can equally 
draw a plough, a cultivator, a barrow, a seed drill, or 
a drain plough, and it is not clear why it should not 
also draw a reaping Or mowing machine, provided it 


| was made sufficiently wide to render the application 


of steam profitable. The drain plough, worked in 
stiff soils a Nem of sear 2 ft. mi 4ft. by Jeagt of 
a steam ploughing engine driving the drain plough at 
half E ” throiaek takers block, has not ea em- 

to anything like the extent it deserves to be. 

are hundreds of thousands of acres of nearly 
worthléss lands which only require deep under draining 
to improve them 20s. or more per acre yearly. "When 
all the advantages of steam are fully understood by 
farmers we may expect to see it applied on thousands 
of farms where, thus far, it has never been seen. It 
will be employed to mix clay and sandy soils, assimilat- 
ing the texture of hill top lands to that of those in 
the valleys. It will be employed to pump farm and 





other sewage to where it ought to be pumped for irri- 
gation, for sheep wasulngy tat stone cle and in 





many other ways. The worthy steam farmer will be 
a sort of factory owner,‘ and engineer-in-chief, and 
many of his men will be mechanics, engine drivers, and 
stokers. The great farms will be almost in‘a single 
field, levelled, where practicable, almost like a drawing 
table or the back of a Shropshire ram. ‘They will, too, 
like railways, have their own repair shops, and -the 


traveller through England will never once be out of 


sight of the farming engine. 








LOCOMOTIVE ENGINES. 

AurHoveH locomotive engineers are plain, practical 
“bodies,” as would be said of them north of the 
border—and “ muckle bodies ” some of them are, too 
—they have nevertheless so idealised the locomotive 
engine that it has become with them a mechanical 
Apollo, and they would no sooner listen to any pro- 
posal to give if new forms than would the genius of 
sculpture, or its chosen disciples, to transform the 
chef @euore of the Belvidere ery into the tra- 
ditional tripedal aboriginal of Manx, or, in other 
words, the three-legged guocunque jeceris stabit of the 
Isle of Man. ‘The marine engineer may cut and carve 
his engines in a hundred ways, standing them on their 
heads or their heels, or lying them on their backs or 
their bellies (!), for they are neither fish, flesh, nor 
fowl, or, as sailors would say, “hog, dog, nor devil,” 
but animated masses of ironmongry, and nothing 
better. But the locomotive engine is a horse of 
another colour, and more than half of all the locomo- 
tive engineers in the world would, we are sure, were 
they to open their hearts, pronounce their favourite— 
ro as it must, because it cannot fly—a heaven 
pacing Pegasus, and they would dwell upon his 
“points,” albeit that. he has ‘neither mane nor tail, 
with the affection of a jockey caressing the favourite 
for the two thousand guineas, 

Now, without exactly translating this iron horse 
into a gelding, it is requisite that he should be 
materially altered. Good looking as he may be, he is 
nevertheless the greatest beast that paweth the valley, 
and his pawing is really more than the valley can with- 
stand. In plain English, the locomotive of 1868 is a 
monster which all good engineers should unite to 
destroy. He is the stalking horse of railway bank- 
ruptcy, the gaunt steed of railway ruin. It is time he 
was.off to the knackers, and his earcase sold for what 
it will fetch.in-gun metal (precious little) and old 
iron. There are several counts of the indictment 

ainst this beast. But chiefly he will perform his 
plunging, racing, backing, gibbing, and shying only 
upon an iron railway. And of his sextupedal or octu- 
pedal hoofs there is generally one pair on which from 
ten to fourteen tons of his carcase are supported. 
With these he will often “let out” in a manner to 
grind fire from the rails beneath him. Harnessed at 
his best, the train of traps at his heels has nowhere a 
wheel loaded to more three or four tons—the 
latter very, very seldom indeed, although this load is 
doubtless growing with the force of bad example. 
Now, to draw the line somewhere, no railway ought 
ever.to be strained with a load of more than four tons 
to.a wheel. We.can remember the locomotive shortly 
after he Was toaled, and when, as a colt, he beat the 
devil’s tattoo with his little wheels—heels we mean— 
weighing not. more than five tons on the hind pair ; 

he was a four-footed locomotive then, and not 

a six or eight. footed nondescript as now. Bless 
his. -little. boiler! He could,.as he was then, 
ride on the footplate of the hard-mouthed stal- 
lions that tear over the rails now, and ¢hey would 
never feel it, although the racecourse, ’yclept “ per- 
manent way,” might. But he has grown altogether 
too big, and he must either have more legs put under 
him or on be knocked on the mee, , Tae : pate 
ir of legs to every engine, through which it mus 
je all i. 8 a a pul. For a strong pull all 
the legs must pull together, and all must keep exact 
step with each other, This can only be secured by 
means of certain harness known as coupling rods, but 
when more than six legs at most are coupled, there is 
fretting and chafing. What with the difference in 
shoeing, and in the weight on each ge of legs, there 
is a constant tendency tc get out of step, which only 
the coupling rods can restrain. When the beast has 
eight, ten, or twelve legs, as some of them have, 
coupling rods may be earried altogether too far. The 
weight is well distributed, no doubt—say to four, or, 
at most, five tons on a hoof—but the coupling rods do 
almost more harm than good, and in turning Tatten- 
ham Corner, or, in’ other words, a sharp curve, the of 
heels are playing mischief with everything on. that 
side. The fact is, very long bellied horses, of the 
breed:we ate now dealing with, will never ride well in 
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the ring. Dropping the metaphor, eight, ten, or 
cnibosoupiel aes having, therefore, necessarily 
long wheel bases, tear the way to pieces and them- 
yw oe engines than almost 

et, larger engi an almost any now in use 
are poets a to work heavy traffic with economy 
—say, forty-five to eighty trucks, in a train on reason- 
ably good lines. We see no solution of the problem 
of 50 ton or 60 ton engines, except in double bogies, 
like an American r carriage, each having its 
own pair of cylinders an page Fee but fed from 
a single long boiler with the firebox at the middle. 
This plan unites all the advantages of a single engine 
with those of twin engines, and avoids the disad- 
vantages of both. Many of the American passenger 
carriages have each two six-wheel bogies, some of 
them two eight-wheel bogies. The sixteen wheel 
carriage need not yet be repeated in the locomotive, 
but the twelve wheels, in two independent groups, 
mar be and should be as soon as possible. 

The system of engine building which requires a per- 
manent way twice as strong as is necessary for the 
paying load, including wagons, to be drawn, is, on its 
face, wholly wrong, and nothing but habit and an 
almost pagan veneration for the outward form of the 
locomotive as George Stephenson left it, can account 
for the long continuance of a practice so palpably 
vicious. ith properly constructed engines the per- 
manent way need not be made nearly so strong as now, 
or, if the present strength were retained the wear and 
tear, upon the plainest principles of action and re- 
action, would be very sensibly diminished. 








STEAM FIRE-ENGINES. 


A rrtat of strength between a Jad of seven stone 
and a man of thirteen stone would be too unfair to be 
interesting, even if the work done were reckoned at so 
much per pound of the weight of the respective con- 
testants. It would be still more unfair to then under- 
estimate the little fellow’s actual performance. Yet 
there was a trial lately carried on, much in this style, 
at Newcastle-on-Tyne, between a little 26} cwt. single 
cylinder steam fire-engine, and another having double 
cylinders and weighing 47} cwt., or nearly twice as 
much. The former was made by Messrs. Shand, Mason, 
and Co., the latter by Messrs. Merryweather and Sons, 
both well-known London firms. The observations were 
made, and a report drawn up, by a local committee of 
engineers, comprising representatives of the houses of 
Messrs. Sir William G. Armstrong and Co., Robert 
Stephenson and Co., Thompson and Boyd, and R. and 
W. Hawthorn. The results, had they been in all 
cases rightly estimated, were fairly enough compared 
with the weight of the engines, hundredweight for 
hundredweight, and, thus referred, it was not 
unnatural to expect that the heavier engine would 
show the best results for each pound of its weight. 
According to the professed conclusions of the report 
this was the case, whereas it was in reality quite the 
other way. With much less steam pressure, much 
less total piston area, less piston speed, and with a 
considerably smaller piston in preportion to the area 
of the pump bucket and plunger, the smaller engine 
nevertheless maintained the same water pressure in 
the air vessel, discharging the water through a nozzle 
only 27} per cent. smaller in sectional area. In other 
words, the 26} cwt. engine performed 723 per cent. of 
the work of its 47} cwt. rival, yet the committee of 
a“ by some process of Newcastle reasoning, 
make out that the delivery of water was less than one 
half. 

The report was shown us about a fortnight ago, but 
from its obvious, and, apparently, intentional unfair- 
ness—although only apparently we are sure, we de- 
clined to publish it. It has since appeared in another 
journal, and we now propose to examine it somewhat 
in detail. The comparative data as to the two engines 
are given as follows: 


Shand, Mason, and Co. Merryweather 
Weight ... ose «» 264 ewt. ove wit emt 
Number of cylinders ... ne. : 0. 
Diameter of do. 7} in. 6} in. 
8i 18 in. 


Tt of stroke 
Kind of pump ... Double acting. 
Diameter 
Steam pressure ... 100 to 130 Ib. ... 
Water pressure ... 80 to 110Ib. ... 
Revolutions or dble. strks. 110 to 120 
Delivery nozzle...  ... Lyyin. dia. 
Distance thrown horizontally :— 
Main body ... ove ©6182 ft. 
Extreme - 160 ft. 


Bucket and plunger. 
Bkt. 9in., plunger 6fin. 54 in. 


120 to 160 Ib. 
90 to 100 Ib. 
57 to 60. 
1d in. 


140 ft. 
180 ft. 


Shand and Mason’s engine had three lengths of| ° 


4in. suction hose with about 4 ft. lift ; Merryweather’s 
had three lengths of 5 ft. with 5 ft. lift. Shand’s had 


4the former. 


one 400 ft. length of delivery hose ; Merryweather’s had 
one 400 ft. length.* 

The committee make out that the “ theoretic dis- 
charge” of water was but 183} gallons per minute for 
Shand’s engine, while it was, they have discovered, 
370 gallons per minute for M eather’s. Wh 
could not they have measured the actual discharge 
It would have been almost the easiest thing in the 


world to have done so. They would thus have found | same wa 


how a | out they were in their calculations 
since made. For there were the respective jets 1), in. 


and 1} in. respectively, the latter 38.4 per cent. larger | tage 


in cross sectional area than the former; and both 
issued under the same pressure, and both may be said 
to have flown the same distance when the momenta of 
the respective jets and the resistance of the air are 
considered. The main body of the lyyin. jet flew 
132 ft.; that of the ]}in. jet 140ft., or only 8 ft. 
more. The difference of 30 ft. in the flight of the 
additional spray is perfectly explained by the relative 
momenta of a large and a small jet taken into considera- 
tion with the resistance of the air—a difference the same 
in kind as that which accounts for the further flight of a 
100 lb. shot, fired with, say, 14lb. of powder than 
that of a 50 Ib, shot of the same form, and fired at the 
same elevation with a7 lb. charge. In the case of the 
jets, the difference, whether in the case of the main 
ody or the extreme spray, was very far less than that 
in their respective diameters and total momenta. The 
474 cwt. engine, had it still maintained the same air 
vessel pressure as its 264 cwt. rival, could not, with a 
ls in. jet, have sent its water a foot further. Its 
superiority in weight, heating surface, and cylinder 
pore would have been shown only: in maintaining a 
1igher water pressure, and thus sending its jet to a 
greater distance. 

The committee of locomotive and marine engineers 
could not see that a bucket and plunger pump, with 
large and direct waterways, and with the water fowing 
uninterruptedly in the same direction, discharges as 
much as, if not more than the actual contents of the 
pump, while a reciprocating pump, especially of ag 
stroke, alternately knocking its water to the right an 
left, discharges /ess than the theoretic quantity. If any 
inference was admissible it should have been that from 
the size and flight of the jets themselves, but what 
really should have been done was to measure the 
actual discharge into a tank. The work done per 
estimated horse power, and especially per hundred- 
weight of the weight of the engine, would have then 
been found to be very different from that estimated, 
and it would have been found that, weight for weight, 
the heavier engine was completely beaten. For steam 
fire engines no pump can possibly be as good as the 
bucket and plunger, for, by the momentum of the 
continuous flow of water, it often more than fills at 
each stroke, and that without loss of power, just when 
the suction and delivery valves are, for an instant, 
both open. The panprge. pump, by interrupting 
and reversing the flow at each stroke, wastes power 
to some extent, and the data of the Newcastle engi- 
neers prove, when they are once properly analysed, 
that there was a waste—we may say a very consider- 
able waste of power in the double reciprocating 

umps—a waste indicated by the relatively higher 
boiler pressure, larger steam piston area in proportion 
to pump, and the comparatively little amount of work 
actually done more than by the other engine of hardly 
more than half its weight. 

There was another trial for height, against a pole 
marked off with cross bars at ted distances. On 
this trial both engines were, as would be expected, 
worked much ie than in the previous trial for 
horizontal discharge, Shand’s having been run at 126 
revolutions, and Merryweather’s at 73 double strokes. 
Yet the water pressure in the air vessels of both was 
the same, viz., 90 lb. per square inch. Shand employed 
a ldin. and Merryweather a 1jin. nozzle, the latter 
having, therefore, one-half more sectional area than 

The water pressure being the same upon 
both jets, the sects g work done by the respective 
engines was exactly as 2 to 3, while their weights 


were as 2 to 3.566. The heavier engine had 734 per 





* Since this article was written, we have been informed 
that the diameter of the cylinder of Messrs. Shand and 
Mason’s engine was really 7 in., and not 7}in. as stated in 
the report. The error, we believe, however, is not chargeable 
to the gentlemen by whom the was com ; but 
arose from incorrect information oi - i s 
The fact of the cylinder being 7 in., i of 7hin., of 
course makes the comparison more favourable to 
Shand and Mason’s engi 
that the committee in i i 








cent. more piston had 138 Ib. steam as compared 
with 195 Ib. ints males rival and maintained paton 
speed of 219 ft. per minute as against 168 ft. in S 8 
ine, so that, altogether, it might be fairly supposed 
to have expended very nearly twice and a half as much 
power in accomplishing only one-half more work. But 
neither in this trial was the actual di measured. 
It would, of course, have been found with the 
ter pressure in the air vessel, the ive dis- 
char, wut the in he lee iat a Ton fovee St 
tional area jets, the larger jet having van- 
of less perimeter or frictional surface in rtion 
to its own volume. That the larger jet attained a greater 
elevation than the other was a matter of course, because 
of its greater momentum in overcoming the resistance 
of the atmosphere. But this advantage is not due to 
the special and distinctive construction of the heavier 
engine, inasmuch as any engine which could maintain 
90. water pressure on a 12 in. jet would have sent its 
water wr as high. 

With no regard for the interests of trade, but in 
those of mechanical science, it is to be regretted that 
such trials should be put forward in a manner to mis- 
lead engineers, a manner to induce them to adopt a 
mechanically defective engine in place of one upon a 
better mechanical principle, the trials having been 
made with what, for want of a better term, we may 
designate as incommensurable engines. Let a 474 cwt. 
engine of the better construction be tried with a 264 cwt. 
engine of the other, and let there be a trial then. The 
results would, we apprehend, turn the ideas of the 
Newcastle engineers into a new direction. 

In comparing engines of different weights it should 
be remem that the proportion between the total 
weights is by no means the same as that between the 
weights of the actual working parts of the two engines, 
The weights of the tool boxes, nozzles, running gear, 
seats for men, &c., are almost as great in the case of 
the small engine as the large one, and the proportionate 
part of the total weight available for the “ engine ” 
proper is, consequently, so much less. : 

Steam may have been got up in less time in the 


‘| larger engine, but only because of there being less 


water in the boiler, or a better draught, or a better 
laid fire. Ifa boiler were fired with no water in it, 
and the water were added in small quantities, there 
might be steam in three or four minutes or even less, 
but no capable fire engineer would allow his boilers to 
be do in this manner. The plan of keeping the 
water in the boiler always at 212 deg. by means of a 
gas burner in the firebox, while the engine is in the 
station-house, a plan attended with no difficulty, and 
with but little expense, is a far better mode of raising 
steam quickly. 

The Hevessile committee enter into a long expres- 
sion of ng upon the relative simplicity, durability, 
&c., of the respective engi an expression which 
appears calculated to provoke trade controversies, 
while it is, as is well known, directly opposed. to the 
opinion, derived from long experience with both 
classes of engines, by the superintendent of the Lon- 
don Fire Brigade, an even better authority than the 
Newcastle committee. 





Rattway Travetiine in THe Far West.—The mail 
i ific Railroad have been armed with 


Rartway Carerace Roor Lamps.—A very useful, and at 
the same time exceedingly simple improvement in railway 
secuntly pebensed by Messts. 
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EXPERIMENTAL REFRIGER 


ATORS. 


DESIGNED AND CONSTRUCTED BY MR. ROBERT MORTON, ENGINEER, STOCKTON-ON-TEES, 
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BREWING AND BREWERIES. 
No. XXVIII. 


( Continued.) 


We must now, before proceeding further, explain 
the manner in which the difference of the temperatures 
of the wort and water at the different parts of a re- 
frigerator can be calculated, and the mean difference 
of temperature thus ascertained. From what we have 
already stated concerning Fig. 3, page 328, it will have 
been seen that the series of numbers representing the 
length of the ordinates in that figure are in geometric 
ratio, or, in other words, the length of each ordinate 
is a certain fixed fractional portion (in the example we 

ve, y5) of that of the ordinate preceding it. Now, 
logarithms are a series of numbers in arithmetical ratio 
representing a series in geometrical ratio, and it is by 
the aid of logarithms that the lengths of a series of 
ordinates, such as those of which we have been speak- 
ing, can be most readily calculated. 

There are two principal forms in which the problem 
to be solved is likely to present itself in practice, and 
the first of these is as follows: “The proportionate 
quantities and the maximum difference between the 
temperatures of the water and wort being known, 
and also the reduction in the tetmperature of the 
wort effected by a given area of refrigerating 
surface, it is required to know what further re- 
duction of temperature will be effected by successive 
increments of surface, and also the rate at which the 
difference of temperature of the wort and water 
diminishes as the wort is cooled.” The first thing to 
be done is to establish the ratio which exists between 
the absolute reduction in the temperature of the wort 
and the reduction in the difference of temperature of 
the wort and water. This can be done very easily, as 
a little consideration of the facts we have alread 

explained will show. If the quantities of wort an 
water are equal, we have shown that the difference of 
temperature remains unaffected by the reduction of 
the temperature of the wort; if there are two parts 
of water to one of wort, the difference of temperature 





is reduced 4°, or if there are three parts of water to 
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one of wort, it is reduced $° for each reduction of 
one degree in the temperature of the wort. Hence 
we have the rule: Divide the quantity of wort passed 
through the refrigerator in a given time by the quantity 
of water passed through in the same time, and sub- 
tract the quotient from 1, the remainder will bear the 
same proportion to 1, that the reduction im the differ- 
ence between the temperatures of the wort and water 
does to the reduction in the temperature ‘of the wort. 
Thus, for example, let the quantities of wort and water 
passing through a refrigerator in a given time be 8 
and 9 barrels respectively, then for each degree that 
the temperature of the wort. is, reduced, the difference 
in the temperatures of the wort and water will -be 


diminished 1—§=}°. Expressed algebraically, the 


rule is : 
r=R (a - 2). 


in which equation =the diminution in the difference 
between the temperatures of the wort and water; 
R=the reduction in the temperature of the wort; and 
g and Q respectively represent the quantities of wort 
and water passed through the apparatus. in a given 
time. 

The ratio which exists between the reduction in the 
temperature of the wort and diminution in the diffe- 
rence between the temperatures of the wort and water 
being ascertained, the next thing is to ealculate the 
effect of the successive increments of refrigerating sur- 
face over which the wort is supposed to be passed: the 
mode of doing this we can best explain by an example. 
Let the quantities of wort and water supplied toa 
refrigerator in any given time be, as 4 to 5, and let the 
maximum difference between the temperatures of the 
liquids be 30°. Further, let the wort be cnoled down 
5° by passing through a length of the refrigerator, 
which we will call A; then it is desired to ascertain 
the further reduction of temperature which will be | 
effected by passing the wort through successive addi- | 
tional lengths equal to A, and also the diminutions of | 
the difference between the temperatures of the et 
and water caused by these successive reductions in the 
temperature of the wort. | 

Applying to this example the rule above given, we 
find that for every degree that the temperature of the 
wort is reduced the difference between the tempera- 
tures of the wort and water is diminished 1 — ¢=}°. 
Whilst the temperature of the wort is reduced 5° by 
passing through the leagth which we have denoted by 
A, the difference of temperature will, therefore, have 
been reduced 1° ; and if the action of the refrigerator 
is represented graphically, as was explained with re- | 
gard to Fig. 3 (page 328), the length of the ordinate 
representing the difference of temperature after the 
first space has been traversed by the wort, would be 
#4 of that of the ordinate, representing the maximum 
difference of temperature, which latter we have taken 
as 30°. In like manner, after the next space has been 
traversed, the length of the ordinate, representing the 
difference of temperature, will be #§ of #§ of the 
maximum ordinate, aud the length of the ordinate at the 
end of the third space, will be #§ of #§ of #§ of the 
maximum ordinate, and so on. But #§ of #§ is the 
square of $8; and $§ of 3% of $4 is the cube of #§, and 
so on; or, in other words, if we call the ordinate at 
the end of the first space the lst ordinate, that at the 
end of the second space the 2nd ordinate, and so on, 
we shall find that to obtain the length of any given 
ordinate, we have only ¢o raise the fraction represent- 
ing the length of the first ordinate to the power ex- 
pressed by the number corresponding to the ordinate of 
which the length is required, to obtain that length ex- 
pressed in a fraction of the maximum difference of tem- 
perature. Thus, ifthe maximum difference of tem- 
perature be represented by y, and the length of the 





first ordinate, expressed as a fraction of y, by = , then 
the length of any other ordinate of the number z will 


be (< 

It is in the calculation of the successive powers of 
the fraction representing the length of the first ordi- 
nate that. logarithms render material assistance. 
Thus, when. logarithms are employed. it is only neces- 
sary to ob/ain the logarithm of the fraction represent. 
ing the length of the first ordinate, and to_multiply it 
by 2, 3, 4, i'c., to obtain the logarithms of the fractions 
representing the lengths of the Ind, 3rd, 4th, §c., 
ordinates respectively ; whilst if these latter. loga- 
rithms are added to the logarithm of the number repre- 
senting the maximum difference of temperature in 


degrees, the sums will be the logarithms of the lengths, | 


eapressed in degrees, of the various ordinates, Expressed 
algebraically, this rule will be :— 





log. J=log. y + 2 (og. “) 


in which equation 7=the length of ‘any ordinate of 
the number z; whilst.y, as, before, represents the 


maximum difference of temperature, and “ the length 
; j | * ¥ 
of the first ordinate-expressed as a fraction of y, 
Let us now return to gur example, and. apply to it 
the mode of calculation we shave just ined. 
the case supposed, the maximum difference ‘between 
the temperatures of the water and wort is 30°, and 
the length of the first-ordinate is 29°, or 32% of that 
representing the maximum difference of temperature. 
We then have log. 30 1.477121, and- i | 
29—log. 30=1.462398 — 1.477121 = — .014723; and 
the lengths of the suecessive'ordinates are as follows : 


wrk Log. of 
Multi- of of Ordinate 
plier. 30. Ordi- — in 


nate. Degrees. 
014723 = —~ 014723+4-1.477121 =1.462898—29 
014723 = — ,0294464-1,477121 =1.447675= 28.08 
014723 = — .044169+- 1.477121=1.482952=27.1 
014723 = — ',0588924-1.477121=1.418229=26.2 
014723 = — .07386154-1.477121=1.403506=25.32 


_ This Table is of course:capable of extension accord- 
ing to the number of ordinates’ of which it is required 
to find the length. The last column of the‘Table gives 
an answer to one of the questions,of the problem, and 
shows the diminution in the difference between the 
temperatures of the wort and water, which takes place |, 
as the successive spaces are.traversed ; and as we have 
already shown that, this diminution of the difference of 
temperature is, in the case of our example, equal to 
one-fifth of the reduction in the temperature of the 
wort, it is easy to calculate from the colomz jxst men- 
tioned what the reductions of the temperature of the 
wort really are. The ‘results, which are as ‘follows, 
answer the problem completely. 
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The second form in which the problem we are con- 
sidering is likely to present itself is the’ following :— 
“The initial and final temperatures of the wort and 
the initial temperature-of the water, ‘together with the 
proportionate quantities. of water and wort passing 
through in a given time; being known, itis desired to 
ascertain the mean difference between the temperatures 
of the wort and water during their passage through 
the apparatus.” ‘This is a very important form of the 
problem, as we shall show presently; and, as in the 
previous case, we shall explaiiy the modé Of answering 
it by an example. 





TABLE No. L. SHowmne tHe Action oF 


“Let the initial and final temperature of the wort be 
210° and 60° respectively, and the initial temperature 
of pe water, 55°; pe = = the quantities of water 
and wort passing thro’ i oe rin a given 
time be as 2 to 1; then it is required to find the en 
difference between the temperatures of the water and 


wort during their passage t. the apparatus. As 
in this 3 panty water passing through 
‘the ref & given time is twice as great as the 
sores of at ed through in the same time, 
increase, in.the temperature of the water in tra- 
versing the apparatus will be equal to half the reduc- 
tion in the temperature of the wort. Moreover, the 
latter is equal to 210~60=150°, and the increase in 
the r of the water will therefore be 75°, and 
its maximum yenpersipre 75 oes givin - 
jaximum difference of temperature between it and the 
wort of 210 —130= 80°. r 
Let us now su pthe total “run” of the refrige- 
rator to be divided into ten equal parts, represented 
by the spaces between the ordinates in Fig. 5, and let 
us ascertain the: differe between the temperatures 
of the wort and water at each point of division. In 
the diagram, Fig. 5, these temperatures are represented 
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by the respective lengths of the ordinates erected at 
the points of division (which latter are numbered 1, 2, 
3, &c.), the distance measured on each ordinate from 
the horizontal base line to the lower curved line 
corresponding to the temperature of the water, whilst 
the portions of the ordinates contained between the 
two curves indicate by their length the difference 
between the temperatures of the wort and water. 

In calculating the temperatures of the water and 
wort at the different points corresponding to the ordi- 
nates 1, 2, &¢., the first thing to be done is to ascer- 
tain the diminution in the difference between the 
temperatures of the wort and water whilst these 
liquids are traversing the space between the final 
ordinate 0 and that marked 1. This diminution can 
be ascertained as follows :—We have already explained 
that if we take the maximum difference of tempera- 
ture (or,that, which exists at.the ordinate, No. 0) as 
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any Worr (See Fia. 5). : @} ke 


eulide = Pa Paws a 





Equan-Quantrtres | One anp «a Hatr Parrs or 


or WarsR ayp Worr. 


6 


Onn Pixy or Wort 10 Two, 


Owe Pann Op Wort To’ Turex 
yee or Waren. 


j ; 
: 


Parts op WATER. _ sieht 


= 





Warer To Ong or Wort. 


34 


res of 
Wort anid Water, 


Tem 


Reference to Ordinates in Fig 


. 


bs 
ye 


perature of Wort. 


ayhey 


pera- 


iz 


~ 


Reduction of Tem 
ture of Wort. 





L 
‘3 oh 
aot ioe | 08 


174.84 
147.15) 1 


= 


























|\SoCONQoronwre 


| 


Tem 









































Ocr, 16, 1868.}, 


ENGINEERING, 


349 





——_ 





the unit, and’express the difference of temperature at 
ordinate No. 1 as a fraction of that unit, we can b 
merely raising that fraction to its 2nd, 3rd, or 4t 
power, obtain the differences of temperature at the 2nd, 
3rd, or 4th ordinates, and so'on, the ordinates’ being 
of course supposed to be at equal distances apart. In 
the present instance both the maximum and minimum 
differences of temperature are known, the former being 
80° and the latter 5° or 7, of the former. Now thi: 
minimum difference of temperature corres to the 
10th ordinate, and the fraction y, is, fore’ the 
tenth power of the fraction representing the difference 
of temperature at ordinate No. 1. All is necessary 
to be done, therefore, to ascertain this last mentioned 
difference of temperature is to.extract the tenth root 
of Ys, when this root will express the difference of 
temperature required, as’a fraction of the maximum 
difference.. By the aid of logarithms this calculation 
can be readily made, as follows:—The logarithm of 
- dy is —1.204120, and this divided by 10 gives 
—.120412, which is the logarithm of the fraction. re- 
resenting the difference of temperature at ordinate 
No. 1; whilst this logarithm added to the logarithm of 
80° (the number of degrees representing the maximum 
difference of temperature) gives the loga¥ithm of the 
number of degrees difference of fempérature at ordi- 
nate No, 1. In the present instance we have — 120412 
+log. 80=— 1204194 1.903090=1.789678, which is 
the logarithm of 60.63 the number of degtees required. 
We have already shown that, when the quantities 
of water and wort passing through any refrigerator 
in any given time are as two to one, the amount that 
the difference between the temperatures of the two 
liquids is reduced by traversing any,given space is 
equal to the amount which the water is heated in 
traversing that space, and is equal to one-half the re- 
duction which is at the same time effected in the tem- 
perature of the wort. In the example we are con- 
sidering, the difference of temperature has been shown 
to be reduced 80 — 60.63=19.37°, whilst the liquids 
were traversing the space between the ordinates No. 0 
and No, 1; and the temperature of the water will, 
therefore, have been raised 19,37°, and that of the 
wort reduced 19.37 x 2=38.74°, whilst this space was 
being traversed. As, moreover, the respective tem- 
peratures of the water and wort are at ordinate No. 0, 
130° and 210°, their temperatures at ordinate No. 1 
will be 110.63° and 171.26° respectively. 

The respective temperatures of the wort and water at 
the points marked by the other ordinates of the series 
can be obtained in the manner already explained. The 
number—.120412, which is the logarithm of the fraction 
representing the difference of temperature at ordinate 
No. 1—has only to he multiplied by 2, 3, 4, &., 
successively to obtain the logarithm of the fractions re- 

resenting the differences of temperature at ordinates 

os. 2, 3, 4, &c., respectively, and these latter loga- 
rithms respectively added to the logarithm of 80 will 
give the logarithms of the number of degrees difference 
of temperature at the various ordinates. These dif- 
ferences of temperature once obtained, the actual tem- 
peratures of the water and wort at the different points 
can be readily calculated. In the annexed Table 
No. I., the difference of temperature, the actual tem- 
peratures of the water and wort, and the reduction of 
temperature of the latter at the various points, have 
been arranged in a convenient form for reference, the 
Table including these particulars for a refrigerator 
having the water and wort supplied to it in the several 
proportions of 1 to 1, 14 to 1,2 tol,and3tol. In 
all cases the initial temperature of the water is taken 
as 55°, and the initial and final temperatures of the 
wort as 210° and 60° respectively. The diagram, 
Fig. 5, shows graphically the action of. a refrigerator 
when worked with equal quantities of water and wort, 
and with two parts of water to one of wort, the varia- 
tions in the temperatures of the liquids in the former 
case heing shown by the straight lines at the top of 
the diagram, and in the latter case by the curved lines 
marked water and wort respectively. 

The special object of the problem we have been con- 
sidering was to ascertain the mean difference between 
the temperatures of the wort and water during the 

of these liquids through the refrigerator ; and 
the differences of temperature at various points having 
been tabulated as in ‘Table No. I., this mean difference 
of temperature can be readily obtained. Ifa tolerably 
near approximation to the mean temperature only is 
desired, it can be obtained by merely adding together 
the differences of temperature at the various points, 
and dividing the sum by the number of differences thus 
added; and in the case of our example, this process 
gives 28.61° as the mean tid gg oa required, The 
mean temperature thus found, however, is..always in 








excess of the actual mean temperature, and the less 
the number of spaces into which the “ run” of the re- 
frigerator is supposed to be. divided, and the greater 
the proportion of water to wort, the greater will the 
error be. The-réason for this will -be readily under- 
stood by refereneeto-Fig. 5. .Themean difference of 
temperature evidently cotresponds.to the mean dis- 
tance between the'lines marked’ water” and “‘ wort,” 


this | and this mean distance will not be equal to the mean 


of the lengths of the ordinates enclosed between these 
two lines ; but will be very nearly equal to the mean 
of the distances between the two lines measured at the 
centres of the various spaces. In practice, the mean 
distance between the lines, or, in other words, the 
mean difference of temperature, can be obtained very 
closely by means of a modification of the rule for 
calculating by the aid of ordinates the area of a figure 
bounded by curvilinear lines. This.modified rule is as 
follows: ‘The “ ran” of the refrigerator being pene 
to be divided by the ordinates into an even number of 
parts; add together the two terminal differences of 
temperature, and call their sum @; next add together 
the differences of tem ure of the ordinates at the 
ends of the first, third, fifth, &c. spaces (as we have 
sup one of the terminal ordinates to be numbered 
0, these will be the Ist, 3rd, 5th, &c. ordinates), and 
call the sum 4; and finally add together the differences 
of temperature at the remaining ordi , and call the 
sum.c, ‘Then the mean difference of temperature will 
equal (a+45+2e) divided by three times the number 
of spaces into which the “run” is supposed to be 
divided. In the case of the example we have been 
considering, the calculation would be as follows: 
First, the sum of the terminal differences of tempera- 


or a, would equal 80+5=865; next, d, the sum 


of the differences of temperature at the ordinates 
bearing odd numbers (or in reality the even ordinates) 
would be 60.63+84.82-+20+11.49+ 6.6 =133.54; 
and finally, c, the sum of the remaining differences of 
temperature would equal 45.95 +26.39+-15.16+8.71 
=96.21. The mean difference of temperature, accord- 
ing to the above rule, would thus be 

$5+(4 x 133.54)4+(296.21) 85+534.16 + 192.42 


10x3 os 10x3 
as =27.05°. In Table No. I. we have given 


the mean difference of temperature thus calculated for 
each of the proportions of water to wort, and above 
these mean differences of temperature we have placed 
those obtained by merely ascertaining the mean of the 
differences of temperature at the various ordinates. It 
will be noticed that the difference between the two 
results increased with an increase in the proportion of 
water to wort. é 











GERMAN RAILWAY ENGINEERS. 

On the 28th of September, there took place at 
Munich a general meeting of German railway engineers, 
which deserves our attention. Some years ago, all 
the German railway companies joined in a kind of 
association called “die Techniker Versamburg des 
Vereins deutscher Hisenbahn Vercaltungen,” with the 
object of bringing the experience of Munich and their 
respective railways into use to their mutual benefit. 
It was decided upon that none but deputies from 
each of the German railway administrations could 
become members, and that no other questions but 
those that had been actually experienced on these rail- 
ways should be treated at the meetings. A technical 
commission of about fifty members was selected from 
amongst the most eminent men from the different 
divisions of a railway administration. In 1865 a 
general meeting was held at Dresden, when it was 
decided that the long period of seven to eight years 
between each poner meeting should be shortened to 
two years, and the next general meeting was fixed for 
1867. “ Mais ?’homme proposes et Dieu disposes,” and 
the war came and gave the railway people in “ dass 
grasse Vaterland” something else to do than attend 
meetings. However, the general meeting, fixed for 
last year, took place at Munich on the 28th of Sep- 
tember! ast, on continued for three days. 

Of the sixty-eight different railways belonging to 
the association, there were no less than fift repre- 
sented, generally by the director-general and the chief 
engineer. The chair was taken by Joseph Stummer 
v. Traunfels, Esq., chairman of the Austrian Ferdi- 
nands Nordbahn. 

The advantage of these general meetings is, that 
the technical commission had brought together all the 
experience gained on the respective railways up to the 
present day, and answered all the q 


uestions which at 
the former meeting were proposed for discussion. Of 





the questions twenty-two‘ related to the permanent 
way department, twenty-six to the engine and rollin 

stock, and fifteen to the traffic department. On all 
these questions each railway company had given their 
experience, and the technical commission had from 
these facts made a résumé in answer to each question, 
and published a large volume with tables as a “ re- 
ferate,” given to each member. At the general meet- 
ing each question was read, as well as the résumé in 
answer to it,.and if no objections were made by any of 
the members it was passed, as decided upon by the 

ral meeting. 

At the meeting at Dresden again there were formed 
different sections to discuss the: different questions 
relating to anent way, rolling stock, and traffic, 
where members of each of these branches could more 
thoroughly discuss the matter without unnecessarily 
oceupying their fellow-workmen’s time, as was the 
ease at the late meeting at Munich, where all the 
epee were treated together. It is only just to 

technical commission to acknowl the great 
accuracy, care, and skill by which all the questions 
have been treated. Indeed, we are told that the com- 
mission had had thirty meetings to investigate all the 
statements from the railways, and draw from them a 
résumé. Whether the preference is given to the cne 
or the other way in which the general meeting has to 
investigate and approve what the technical commis- 
sion has done in answering the questions of interest 
to the railway companies, it cannot be denied that 
such an association as the German engineers have 
formed, affords an excellent means of getting at the 
truth of various matters relating to the management 


| of the different branches of a railway. If on the one 


hand.the conclusions are valuable because they are 
based on such detailed observations and book-keepi 
at the sy ee railways, which can only be sapeled 
out in, Germany because of the light traffic, this 
very reason. makes them in some respects rather old 
fashioned or behind what has been experienced long 
ago in this country and others, where immensely 
heavy traflic gives experience in much shorter time. 
We consider that for this country such an association 
of railways, even as that which has been formed 
in Germany, would be of immense benefit to the 
imma of science and progress of the railway 
world. 


THE ENGINES OF THE MONARCH. 

THE engines of the two-turret. ship Monarch have been 
previously and often noticed in ourcolumns. The following 
particulars may, however, be ted in a connected form : 
The engines were made by Messrs. Humphrys and Tennant, 
of Deptford, and are of 1100 horse power nominal. The 

linders, 120 in. (10 ft.) in diameter, are steam jacketted. 

e stroke of piston is 4ft. 6in. Each piston weighs 
8tons. There are nine boilers, two of, say, half the 
size of each of the others. There are forty fur- 
naces, with 770 square feet of grate area, and the total 
heating surface is regu seg feet. There are 3300 square 
feet of superheating ace. The engine room is 40ft. 
long, and 26 ft. wide between bulkheads. The boiler room 
is 76 ft. long. The screw shaft, made by Messrs. Rigby and 
Beardmore, of the Parkhead Forge, Glasgow, weighs 24 tons. 
The screw is two-bladed, 23 ft. 6in. in diameter, with a pitch 
increasing from 23 ft. 6 in. to 28 ft. 6 in., and weighs 22 tons. 
The surface condensers have 16,500 square feet of condensing 
surface. The working steam pressure will be 30 1b. 


INDIAN TELEGRAPHS, 

To tHe Epitor or ENGINEERING. 
Si1z,— In your articles on Eastern Telegraphy and th 
Parliamen papers thereon, a letter of mine on Indian 
telegraphs, addressed to the India Office in April of this year, 
is attributed to Mr. Seymour Clarke. As these are subjects 
with which my connexion is of old date, I shall feel obliged 

if you will insert this correction. 
Your obedient servant, 
Hype Ciarke. 
$2, St. George’s-square, S.W., October 10, 1868. 


THE SOCIETY OF ENGINEERS’ 
TRANSACTIONS. 
To THE Eprtor or ENGINEERING. 

Srz,—With reference to the review of the “ Transactions of 
the Society of Engineers, for 1867,” which appeared in your 
last issue, permit me to remark that the errors therein are oc- 
easioned solely by the inattention and dilatoriness of the 
members themselves. 

Lan, Sir, — obedient Servant, 
HE EpiTox o¥ THE TRANSACTIONS. 

London, October 14, 1868. 

[{“ Eprror. — who — especially a who pre- 
pares, superintends, revises corrects a book, magazine, 
or newspaper, &c., for publication.” — Webster's Complete 
English Dictionary —Ep. E.] 


























American Rartway Incipenyts.—A tunnel on the 
Marietta and Cincinnati Railroad, after having been on fire 
for several days, fell in burying two men. A construction 
train, in up to the tunnel, ran over two hand cars, on 
which were eighteen men, five of whom were killed and three 
injured. 
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CATHEDRAL CLOCK. 


DESIGNED AND CONSTRUCTED BY MESSRS, GILLETT AND BLAND, HOROLOGY WORKS, CROYDON 


Tus above engraving is a front elevation (taken from a 


photograph), of a very turret clock, just completed at 
the factory of Messrs. Gillett and Bland, Horology Works, 
Croydon, and which, we believe, is to be fixed in one of the 
cathedrals in Spain. This clock is the largest that has ever 
been made in Europe, excepting the one at the Westminster 
Palace, being much larger and more powerful than the great 
clock made by Messrs. G. and B., and exhibited by Benson 
at the International Exhibition of 1862, and it is certainly 
the most exquisitely finished cathedral clock in the world. 

We will commence our description with the frame, which 
was specially designed for this clock, with a view of keeping 
the whole of the works in as small a compass as possible, the 
striking and going portions of the clock being contained in 
their separate frames, placed above, and fixed upon, the 
main frame, which latter is of cast iron, 6 ft. 8in. long, and 
2ft. 6in. wide. The clock altogether is 4ft. 6 in. high, 
Sft. 6in. wide, and6 ft. 8 in. in Length; and although the 
frame is very fs gr it is at the same time very py 4 
is so constructed that any of the various parts can re- 
moved separately without disturbing the other parts. The 
hammer tails, instead of projecting outside the frame, as in 
the usual way, are all inside the movements, for the sake of 
compactness, a convenient plan, when, as often happens, the 
space in the church tower is very limited. 

To give some idea of the size of this clock, we may as well 
state that had the frame been constructed upon the same 

lan as the Westminster one (which is 164 ft. long) it would 
oe been 18 ft. or 14ft. long and 3ft. 6in. me All the 
wheels are of the best gun metal, turn, cut, and polished by 
steam power in an engine. 

The clock is to strike the hours upon a bell of 3 tons, and 
the quarters upon bells in due —— and to show the 
time upon four dials, each 8 ft. 10in. in diameter. The 
going part will have to be wound up once a week, the 
striking and quarter parts twice a week. 

The weights to drive the clock weigh nearly one ton. 
The first blow of the hour will be struck within a second of 
the real time by a hammer weighing 120 |b., and the quarters 
by hammers in due proportion. 

The main wheels of the striking and quarters are each. 
26 in. in diameter, the going wheel 24in., the two pallet- 
wheels 18 in., and the winding wheels 22in. in diameter 
All the rap being made of the best cast steel, were cut 
and polished in a powerful engine. 

The going - is fitted with an improved train gravity 
remontoir, and this is the first time that this improvement 
has been applied to a large turret clock. It is regulated by a 
large fly, to prevent the Shock in the locking arms, and is so 
constructed as to let off the hands every thirty seconds, so 
that the exact time may be taken frém the dial by the 
jump of the hands. is train remontoir is the most 
material feature in the clock as regards its time-keeping 


for the hours and 
metal also. 





qualities, the principal advantage being that a constant 
power is made to act on the ’scape wheel, so that the escape- 
ment is not affected by the influence of high winds or snow 
upon the hands, because the power acting on the ’scape wheel 
is independent of the driving weight. 

The clock has also an improved gravity escapement (with 
jewelled pallets), invented by E. B. joe n, Esq., Q.C., which 

ractical experience has proved to be the best ever invented 
‘or large turret clocks. It has these advantages over the dead 
beat and other escapements; more weight can be put upon 
the clock without affecting the are of oscillation of the pen- 
dulum, because the escapement is a constant » giving 
the impulse to the pendulum ; it ee 
trip, and is so constructed that it can be re to any 
degree. It is much more durable and less likely to get out 
of order than any other, and it is so simple in its construc- 
tion that if an accident should happen to it in a remote part 
of the country where there are no clockmakers, any ordinary 
a mechanic could easily repair it, having the 
broken parts or a drawing for his gui , but a dead beat 
could only be made by a skilful clockmaker. It does not 
require any oil, which is a considerable advan in ex- 
tremes of temperature, because ordinary clocks with dead 
beat escapements cannot be made to keep time accurately 
without oil, which in cold climates becomes frozen, and in 
hot dried up, thus either stopping the pad or very 
considerably affecting the time-keeping. For — 
of this escapement vide “ Denison’s Rudimentary tise on 
Clocks and Bells.” Fifth edition. Appendix, page 379. 

The clock has a self-compensating zinc and iron pendulum, 
eS ee 0 ac epee 
under variations of temperature act against r 
always keep the rod the same . It vibrates once in 
1} seconds, and the weight of the at the bottom of the 
rod is 224 1b., the whole pendulum weighing 2} cwt. 

There are two engraved and cilvered dials on the clook, 
one showing the minutes the other the hours, for the purpose 
of regulation and adjusting the outer hands. The barrels 
are each 1 ft. in diameter, and made of stout plate iron, and 
the cams steel faced, hardened, and polished. 

5 on nest of wee _ each p pe diam males, as shown 
in drawing, are for t urpose iving our pairs of 
hands which show the tine upon the four dials below the 
o. The dials are made of stout copper, and weigh 

cwt. 

The bushes are all of gun metal, polished and screwed 
into the frame, and so fitted that any wheel in action can be 
taken out without disturbing the The locking plates 

quarters are each 15 in. in diameter, and of 
gun 


This clock being fitted with all the most recent improve- 
ments, as described above, is quite capable of keeping time 
better than any astronomical regulator. 





The clock alone, without Neg ete hands, pendulum, 
pulleys, or motion wheels, weighs 19 cwt. 

We may as well state that every part of the clock, com- 
mencing with the casting of the n metal, &., 
= manufactured at factory of Gillett and 


We hope shortly to give an account of some im- 
portant improvements this firm have made in chiming 
machinery, by means of which they are enabled to play perfect 
music on large bells, which cannot be done 7 oe system 
hitherto known. They are just completi ing, &e., 
of a very large machine in the ificent tower of 
— Lincolnshire, to play fourteen tunes on forty-four 








THE PUDDLING PROCESS. 


To rus Eprtor or EneineERrine. 

S1r,—In answer to your correspondent, “ Vulcan,” the flint 
and borings require to be mixed together and worked in the 
ger sey, in the same manner as he would work the 

rings without thé flint. As to my theory of oxide of iron 
grin up aor ee its oxygen and receiving i 

see 


suppose 

wrought iron without carbon; if he does the followin 
periments will, I think, convince him to the contrary. 
some iron scales or rust, 

cast iron, melt them together 


and roll one into a bar, put 
when in a welding state into a puddler’s heat of i 
just melted, leave it in until just before the heat g 
out, hammer, and roll it into a bar, test the of the 
two bars, and he will find the one has been carbonised in the 
bath of cast metal vi the other. | 


and is it requisite that it should boil 
. , I am, Sir, yours, &c., 
Yorkshire Works, Sheffield, 
October 11, 1868. 
W. Carmont. 
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THE KIRKCALDY AND DYSART WATERWORKS. 
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SCALE OF MILES 











SCALE OF FURLONCS 











ed to meet the wants of a 

ion of about 20,000 people, comprising the inhabitants 
of Kirkcaldy and the adjacent town - 
water supply of the two towns has hitherto been derived from 
wells, ic and pri from water collected in several 


stances, it was felt that no mere extendin 
the existing works would give a 
some comprehensive scheme was 
of good water could be secured for the district at 
cost. Accordingly, Mr. John Sang, C.E., Kirk- 
inted to examine and report i 
been proposed as likely to 
ditions. The most prominent schemes were two in number. 
to derive the supply from Loch 
Gelly, a small lake about three miles in circuit, and about 


the other it was a 
er ech Leven, famous for its 


Tress works have been 


or im ing of 
: result, and that 


One of them was a proposal 


six miles west of Kirkcald: 
to use as its reservoir the 
connexion with the history of the ill-fated Mary, Q 
Scots. This lake is of considerable extent (between eight and 
i in circuit) ; it lies in an excellent | 
at a height of 360 ft. above the sea level, and is 
to the north-west.of Kirkcaldy. Bothof 
rejected, as the water of Loch Gelly was found to be of 





only second-rate quality, and as the claims for damages on 
account of the works required‘ by the Loch Leven scheme 
would have been of a very intricate character. 

Under these circumstances another source of supply was 
— and it was ultimately suggested that ie’ Leman 
Hills might afford the necessary supply of water. Two years 
were spent in gauging the streams, and obtaining other 
necessary information, and Parliamentary powers for the 
levying of rates, construction of works, &c., were applied for 
an wee ey oa a The _ — to Parliament 
were “ received the en‘ a of, Mr. 
Hawksley, oH In the opening of the p Je ponm actual 

were begun, and the contract for the whole 
works, as formerly mentioned in ENGINEERING, was let 
to Mr.° Kenneth thieson, Dunfermline, for a sum con- 
siderably under the engineer’s estimate. 

In eeding to describe the general features of the scheme 
reference is made to the accompanying sketches. Fig. 1 is a 
plan of the drainage area, the reservoirs, and the entire course 
of Poa Stag =. Fig. star ae the reservoirs and filters on 
a la e. gathering und, as shown in Fig. 1, 
is situated on the top and soathden slopes of the Leen 
Hills, and includes the highest ground in Fifeshire, the most 
elevated point being 1713 ft. above ordnance datum, and the 
average elevation varying from 850 ft. to 1000 ft. The total 
area of the gathering ground is 2200 imperial acres. Geo- 
logically considered, the district may be said to belong, for 
the most part, to the carboniferous ‘system, sparingly inter- 
sected with dykes of ‘trap rock. Above the reservoirs the 
more recent formations appear in the'shape of boulder clay: 
and peat moss. From the clay and its enclosed boulders 
there is plenty of material available for puddle and femwce 5 
The on the other hand, has caused considerable 
trouble. Its extent, however, compared with that of the 
entire drainage area is small, and ample precautions have been 
taken inst any contamination of the water with im- 
— this source. The rest of the drainage area may 

t be described as steep and’ hard hill pasture. The 
amount of arable land which it contains is quite insignificant. 
This is a point of great importance as regards the purity of 
the water, for we can scarcely expect that water draining off a 
highly cultivated and richly manured soil willbe even 
to ly free from organic matters, which are certainly the 
very worst form of contamination. As bearing on this topic, 
it may be remarked that the ber of inhabited houses on 
the whole drainage ‘area of three and a half square miles does 
not exceed half a dozen, and there is no prospect of any 
increase. 
~. The analysis of the water by Dr. Penny, of Glasgow, is as 
follows : 








grains. 
Organic matter per gallon ... oss aes 1.68 
Saline ,, ps hate” das 2 Saag? 
Total impurities _,, ob re dee 7.00 
Hardness... ose coo eee BB” 


Referring to Fig. 2 it will be seen that there are two re- 
servoirs—the Ballo reservoir and the Drumain reservoir. 
The former of these covers an area of 150 acres; it will have 
a capacity of 200 millions of gallons, and will be used for 
compensation purposes. The discharge guaranteed to the 
millowners is 750 gallons per minute. To secure this 
amount an embankment is thrown across a narrow opening 
| at the bottom of a basin-shaped valley through which the 
Lothrie stream flows. The peat moss already referred to. 
covers a considerable portion of the area of the Ballo reser- 
voir, and during floods imparts a yellowish tinge to the: 
water. On this account it has not been thought desirable to- 
store the water intended for the town’s supply in the Ballo 
reservoir; but for a compensation reservoir the site is, in all’ 
respects, a most favourable one. The embankment, inclu-- 
sive of culvert, puddling, pitching, and all furnishings, only 
costs about 60/. per million cubic feet of storage capacity. 
The top water level is 792 ft. above ordnance datum, and t 
test depth is 36ft. At the top the bank is 8ft. wide; 
e inside , 9 is 3 to 1, and the outside slope-is 2} to 1. 
The top width of the puddle wall is 8 ft., with a batter on 
each side of lin 8. A brick culvert 4 ft. 9 in. high and 3 ft. 
6 in. wide, with a semicircular arched roof, passes through 
the bank, and is founded throughout its whole length on t 
solid ground. From inside to outside it has a regular in- 
clination of 1 in 80. The by-wash is 57 ft. wide at the top, 
and diminishes to 12 ft. before discharging into the stream 
below the dam. The base of the embankment is stripped to 
a depth of 9 in., and cross cuts are made 4ft. deep and 40 ft. 
apart, so as effectually to gg all existing drains which 
are followed upand removed. For the satisfaction of persons 
interested, a measuring weir is being erected below the dam, . 
so that it may be at once determined whether the actual! 
comes up to the guaranteed discharge. 
Drumain reservoir, indicated jn both Figs. 1 and 2, will 
store the water intended for the town’s use. Its area is about 
six acres, and its capacity nearly four millions of cubic feet. 
The required discharge from it is one million gallons per day, 
that is, 50 gallons per head daily to each of the 20,000 in- 
habitants of the district to be supplied. The feeders of this 
reservoir yield, at their lowest state, a quantity not much 
less than this amount, and the reservoir itself will have such 
a capacity that it will afford 170 days’ supply of the comple- 
ment of this rate. The embankment is situated almost at 
the junction of the Lothrie stream with a tributary, called 
Little Burn, whose course it cuts at right angles. Little 
Burn is thus dammed up, and the height of the top water- 
line is here 758 ft. — ery 
At the point mark on Fig. 2, there isa i 
weir similar to those used by Mr. J. F. Bateman onthe Mase 
chester waterworks (see ENGINEERING, vol. iv. page 241). To 
give more complete control over the flow, a small sluice is 
inserted in the wall of the weir. By opening this sluice the 
of the water flowing over the weir can be lessened 
at any moment, so that, if it be required, part of the stream 
may be turned into the clear-water channel, even during 
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floods. The flood or waste-water channel is shown on the| 


plan by the dark line, AB. It passes round behind the re- 
servoir and joins the by-wash at the point, B. The elear- 
water channel follows the original course of the stream, and 
enters the reservoir at the point C. A small dam is also formed 
on the Lothrie, above Ballo Reservoir at the point D, and a 
separating weir is erected similar to, but of larger dimensions 
than that used at Drumain Reservoir. The line, D E, shows 
the course of a vitrified pipe whieh collects very fine water at 
E, and conveys it to the small dam at D. An o cut, 
D F G, forms the clear-water channel and connects the part- 
ing weir with Drumain Reservoir. The flood waters and 
such of the clear water as is not required for towns’ use pass 
down the original course of the Lothrie to the compensation 
reservoir, so that the clear water in the Lothrie and its 
tributaries may be conveyed direct to Drumain Reservoir 
without being first brought into contact with the peat moss, 
which has already been mentioned as covering a large propor- 
tion of the compensation reservoir. 

The nature of the surface from which the streams flow is 
such that their waters are very seldom muddy, even during 
floods ; but provision has been made for this contingency 
by introducing, in the water course, three filters of such large 
dimensions that any two of them ean filter the required 
amount of water while the third is being cleaned or repaired. 
‘The arrangement of these filters is shown at H, in Fig. 2. 
It may be stated that the filters have, in a general way, the 
rectangular form with a semicircle described on each of 
the opposite extremities. One of the filters occupies the 
central or rectangular portion proper, and the others 
oecupy the semicircular extremities. The bottom and sides 
are lined with sheet puddle. The filtering material consists 
of a layer of fine sand 1 ft. 6in. thick, resting upon 2 ft. of 
gravel and broken drain pipes. The depth of water in the 
filters is 1ft. 6in., and the surface of each filter is about 
1660 square yards. Immediately adjoining the filters is the 
clear water weil ; it is circular, and has an internal diameter 
of 7ft. From this point the water is led by an Sin. main 
cast-iron pipe for about 24 miles (laid at an uniform and | 
gradient), to a pressure pipe, where the pressure is relieved, 
and the water is then received by a 10in. pipe, which con- 
veys it for a distance of 54 miles to the distributing reservoir, 
shown in position on Fig. 1. This 10 in. cast-iron main dis- 
charges the same amount of water as the 8 in. main, but 
differs from it in not having one continuous fall, and, of 
course, in having a much flatter hydraulic gradient. It has 
five summits in its course, each of which is supplied with 
self-acting ball air-cocks. Cleaning valves are placed at all the 
a my of depression. The pipes are also supplied with man- 
noles at various points, to facilitate the use (if ever found 
desirable) of the scraper, as described by Mr. Froude in con- 
nexion with the Torquay Waterworks. (See ENGINEERING, 
May 18th, 1866.) 

The main pipe cuts in its course two railways—the Leslie 
and Dunfermline branches of the North British system, both 
of which are crossed without alteration of level. The river 
Leven is crossed on an existing stone bridge. 

The distributing reserveir contains one and a half day’s 
supply, and is 327 ft. above ordnance datum, giving an 
average pressure of about 200 ft. on the districts to be sup- 
plied. On the bottom of this reservoir the sheet puddle is 
2 ft. thick, and the vertical puddle ranges from 2 to 3 ft. in 
thickness. Above the puddle the bottom of the reservoir is 
covered with a layer of hard earth, and above this there is 
a layer of gravel. The depth of water in the reservoir is 
1i}ft. From this the water is led by a 10in. pipe towards 
the towns to be supplied, for about a quarter of a mile, when 
the pipes begin to give off branches, and, therefore, to 
diminish in size. Hydrants are placed at short intervals 
along the lines of distributing pipes, and, from the great 
pressure, it is expected that these will supersede the necessity 
for fire-engines in cases of fire. 

The undertaking is expected to cost in all about 38,0007., and 
is in the hands of commissioners acting for the community. The 
Act of Parliament gives unlimited powers of assessment on 
all owners and occupiers, whether they take the water or not 
This broad security has enabled the commissioners to borrow 
money on very easy terms; and it is not expected that the 
rate of assessment on occupiers will much exceed one shilling 
per pound of rental, while the rate will ually diminish in 
amount. The Act provides for a sinking fund which will 
~~ off the cost of the works in about fifty years. 

n the foregoing description we have spoken generally in the 
present tense, as if the works were finished; but we have re- 
cently learned that they are progressing with such extraor- 
dinary speed that they will soon be supplying the people of the 
“lang town” and the outlying burgh with an abundance of good 
water. They have been “ well begun,” which is almost as much 
as tosay that they are “halfdone.” The good weather of the 

ast summer has been of t value to the contractor, and 

e has certainly made bak gor of it. The works now de- 
seribed are well worthy of a visit by any young engineers in- 
terested, as all young engineers ought to be, in such under- 
takings. They are less than an hour's walk from the Leslie 
railway station. 








Cuatuam.—The following is the programme of the lectures 
to be delivered to the officers and men of the Royal Engineer 
establishment, at head-quarters, Brompton-barracks, Chat- 


ham, during the approaching winter months :—November 2 
and 5, by ir, Robert Ravana, C.E., “On Sewerage ;” 
November 9 and 12, by Mr. Robert Rawlinson. “On Water 
Supply ; November 16, by Mr. Robert Rawlinson, “On the 
Utulisation-of Sewage ;” mee 19, 23, and 26, by Lieu- 
tenant-Colonel A. & Court Fisher, C.B., Royal Engineers, 
“On Surveying ;” November 30 and 3, by Mr. 
W. Cawthorne Unwin, C.E., “On Water Wheels’ De- 
eember 7 and 10, by Mr. W. C. Unwin, O.E., “On Turbines ;” 
December 14, by Mr. W. C. Unwin, C.E.; “On the Estab- 
lishment of Water Meters ;” and December 17, by Mr. W. C. 
Unwin, C.E., “ On Pumps.” 





AMERICAN BOILER EXPLOSION §&. 
We subjoin a list of the principal boiler explosions, with 
the casualties arising therefrom, which occurred in the United 
States during the year 1867, and for the first four months of 
1868. The particulars are collected from various American 
daily papers, and can be relied upon in their general details. 
The number of lives lost in 1867 amounted to 247, the 
casualties arising from 70 explosions. In the first four 
months of the present year there have been in America 32 
explosions, and 143 fatal casualties. These numbers con- 
trast strongly with the statistics of boiler explosions in Eng- 
land. Last‘year we had 48 explosions, which resulted in 
death of 70 people : 
1867. 4 

Ina yoy: in Lexington, Mass. Damage to buildings, 
2000 to 3000 dols. January 4. 

In Philadelphia. Results not known. January 14. 

One killed, four wounded in the Washington Ironworks 
at Newburgh, New York. January 17. 

Five wounded, boiler attached to the Planter’s Cotton 
Press in Galveston, Texas. 30 ft. of press building knocked 
down. January 17. 

Four killed at Bullard’s Miil, Chickasaw Co., Mississippi. 
January 21. 

Severely scalded, crew and passengers on‘ steam tug En- 
terprise at New York. January 22. 

Sixty-five killed on steamboat David White (plying be- 
tween New Orleans and Louisville), near Columbia. For- 
ward part of boat was “literally torn to atoms.” Feb. 14. 

Three killed and three wounded in a paper mill at Mil- 
waukee, Wisconsin. “The damage tothe mill was estimated 
at 20,000 dols.” February 20. 

Locomotive on the New York Central R. R. at Albany. 
“The force of this explosion was so great that all the sur- 
rounding buildings were more or less injured ; fragments of 
the locomotive went through buildings three blocks distant.” 
Damage to the locomotive itself reported to be 10,000 dols. 
February 26. 

One killed and several injured severely in Jonesboro’, Il. 
February 27. 

Three killed, Minnesota. March 5. . 

Three killed and several wounded, boiler of a portable saw 
mill in Evansville, Ky. “The explosion was of terrific 
force.” April 9. 

In a cotton mill at Hebronville, near Providence, R.I. 
The boiler-house, which was of brick, and substantially built, 
was completely demolished. All the boilers in the set were 
displaced. and other damage done. Loss of property probably 
4000 dols. to 6000 dols. April 17. 

Three killed and several seriously wounded in the Key City 
Flouring Mills, at Dubuque, Iowa. “The force of the ex- 
plosion was terrible, tearing the brick engine house and 
packing room to atoms, and racking the stone mill itself so 
as to render it unsafe for further use.” Loss estimated at 
about 15,000 dols. April 23. 

Six killed and several scalded on the steamer Lansing, eight 
miles from Chicago. “‘ The boat immediately took fire and was 
a total loss.” May 13. 

One killed, in a saw mill in Pleasant, Lucas Co., Iowa, 
May 15. 

Locomotive on the Chicago, Burlington, and Quincy R. R., 
near Wyanett, Ill. ‘The engine was completely wrecked, 
only the tender, forward trucks, and smoke-stack left un- 
broken. ‘lhe boiler was torn into fragments and thrown a 
great distance. The dome, weighing 300 lb., was thrown 
over half a mile, and found imbedded in the earth.” May 25. 

Two killed, locomotive on the Orange and Alexandria RK. R.., 
near Fairfax, “ demolishing the after part of the locomotive, 
and killing the engineer and fireman.” May 28. 

Two badly scalded on the steamboat St. Mary, at New 
Orleans, May 31. 

One killed, one badly scalded, locomotive on the Detroit 
Branch of the Michigan Southern R. R. June 4. 

Twenty-four killed and many injured in a sash and blind 
manufactory at Philadelphia, demolishing the whole build- 
ing, which was five stories high, and over 150 ft. deep. “ The 
shock of the explosion shook the buildings for squares around, 
causing great alarm.” June 6. 

Three severely injured, one, it was feared, fatally, boiler 
attached to a portable engine, near Craigville, onthe New- 
burgh Branch of the Erie i. R. June 10. 

At the turpentine works in South Brooklyn, L. I., a fire 
ensued, destroying this building and one adjacent. Loss 
from both explosion and fire estimated to be 30,000 dols. to 
35,000 dols. June 12. 

In a sugar refinery at Williamsburgh. The damage done 
to property estimated at 4000 dols. July 12. 

e killed and several injured in the Fulton Cotton Mills 
at Lancaster, Pa. The engine house was a fect. wreck, 
and one boiler was driven through a brick partition wall into 
a mill. Several dwellings in the vicinity were damaged by 
the flying masses of brick and iron. e exploded boiler, 
weighing over three tons, was carried by the force of the ex- 
plosion more than a square, rebounding twice from the 
ground in its passage. July 13. 

A : be ge at Cuttingville, Vt. Roof of building torn 
off. ly 13. 

Four killed on the tug Johnson, in Saginaw River, Michi- 

g “The boat, which was anew one, is a total loss.” July 


One injured at Beatty’s Mill, Little Falls, N. J. 
to property not senna cag 19.. ra 
one persons scalded, steam fire 

ity. i 


Illinois Central R. R., at Cairo. rte som 
In a rolling mill at» Norwich; 
July 26. 
‘Two killed and two 
on the Illinois river, near 


Damage slight. 


les. 
nan Pai ‘Both ends were blown 
building was very ‘con~ 


injured on the steamer Gem, 
A t 6. 


One killed and several wounded in an iron foundry, in the 
city of Philadelphia. August 9. 
htly wounded’in a mill at City 


killed and three 
West, Ind. August 22. 

Three killed (one of them being blown nearly 80 ft.), boiler 
attached to a threshing machine near Danville, Ind. “The 
work of destruction was complete. The boiler was torn all to 
aren = the pieces rolled and twisted in every shape.” 

t 
Steamboat palisade at New York, just as the boat was 
reparing to leave the wharf with i 
slight. No loss of life. . 

At Print Works, Lodi, N. J., utterly demolishing the 
large brick buildings in which the boiler was p! , the 
building being 60 ft. by 50 ft. in area, and three stories high. 
Loss of property estimated to be not less than 20,000 dols. 
The most intense excitement was caused by the explosion ; 
but although several persons were seriously injured, none 
were killed. September 6. 

Four killed, many injured, in a wood-working manufactory 
in Twenty-eighth-street, New York City. The aggregate 
losses to property by this explosion are estimated at 24,000 dols. 
“The most remarkable fact connected with this explosion is 
that the boiler, which weighed about 2 tons, was carried 
almost intact over a ground surface of about 430 ft., after 
ascending (at an angle of about 40°) to a height estimated by 
some engineers at 1000 ft.” (! 2 In its descent, the boiler 
crushed in a dwelling-house in wenty-eighth-street, killing 
three persons therein, and severely injuring a fourth. The 
fireman was also killed, and conan others were badly scalded. 
September 9. 

six killed and five severely injured on the steam tug 
W. K. Muir, at Detroit, totally destroying the boat. Sep- 
tember 19. 

In a blast furnace at Newburgh, near Cleveland, Ohio, 
“causing destruction to everything in that vicinity.” Parts 
of the boiler were blown nearly 1000 ft. September 20. 

In a brewery at Newark, N. J. The boiler was located in 
the basement of the west wing of the main building. The 
wing, which was of brick, and five stories high, was almost 
entirely demolished, and in.falling one of the walls crushed 
in a three story brick dwelling house adjoining. A portion 
of the side wall of the east wing was also thrown down, badly 
damaging a two story frame house nearby. Several persons 
were buried in the ruins. The loss of property was estimated 
at about 40,000 dols. September 30. 

Two killed and several severely wounded, boiler at the head 
of the dock, Pier 44, North River, New York City. The 
buildings, some 75 ft. in width by 50 ft. deep, were completely 
demolished, the timbers and boarding being scattered in 
every direction. The boiler was torn to atoms, and nothing 
remained on the dock after the explosion but a portion of a 
dilapidated engine and a few timbers and boards, the ground 
being covered with debris. October 18. 

One killed at the Erie Basin, Brooklyn. October 19. 

Four killed, several injured on the steam launch Albemarle, 
in the Severn River, opposite the Naval Academy. Two 
engineers, the coxswain, and fireman were killed. Several 
boys were injured, one of whom has since died. By this 
accident. chief engineer Hoyt, of the navy, lost his life. 
October 19. 

One killed, four injured at Liberty Prairie, Wisconsin, 
boiler of portable engine driving threshing machine. One 
man was blown a distance of 80 rods, and severely injured. 
October 21. 

One killed, four injured in Cole’s Piano Manufactory, 
Weehawken-hill, on Redieniedh plank road, New Jersey. 
Loss 15,000 dols. on property. October 26. : 

In Potter and Paris’s Stove Foundry, Middleburgh-street, 
Troy, N.Y. ‘The wreek of boiler, surrounding walls, &., 
was complete; and it is very remarkable that many lives 
— oP lost. Boiler was but about two years old. Octo- 

r 28. 

One killed, one wounded at S. and J. Lee’s Cotton Mill, 
Conshocken, Pa. ‘‘The force of the explosion was terrific, 
the boiler house being completely demolished, and the mill, 
some 200 ft. distant, badly ged.” Loss, from 15,000 dols. 
to 20,000 dols. November 5. 

Twenty killed, nineteen injured, three boilers in Reese, 

raff, and Dulls’s Iron Rolling Mills, Pittsburgh, Pa. “ 
three huge boilers were separated into fragments, and with 
fearful velocity tore their way through the buildings in all 
directions, carryiif in their way death and destruction. The 
boilers, we understand, were com tively new, having only 
been in use since June, 1863. They were 42 in. in diameter 
and 16 ft. long, with two 16 in. flues, and were made of Shoen- 
berger’s best charcoal iron.” November 9. 

One killed in Marple’s Flouring Mill, Carroll-street, Chi- 
cago, lll. Building torn to fr ts, took fire immediately, 
and was totally consumed. Loss, 7,000 dols. November 
10. 


Two killed, boiler on steamer Matanzas at Pier 14, East 
River, New York. November 15. 

Two killed, locomotive at Binghampton, N. Y. “The con- 
cussion knocked down the chimneys of three small houses 
near by, and their windows were blown in.” November 


Two killed, 
vannah, Ga. 
8000 dols. November 26. 

Two killed, four wounded, 


Building took jire and. burned down. 
. steamboat. Idaho,..at New 


and 
destroy November 29%: * «0 «© , t 
One killed, two. wounded, locomotive at: Nashville, Tenn. 


December 6. 608 

oe eee the Globe Print Works, Fall River, Mass. 
Pe ee bye 
Three: killed, locomotive:at Wheeling, Va. December 10. 
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One killed, one injured. Locomotive “ Hemico,” at Half- 
‘way Station,’Virginia. December 11. 

Two killed, one injured, on locomotive No. 144, Baltimore 
and Ohio Railroad, Locus Point, Md. December 12, 

One killed at Van Meter’s steam saw-mill, near Des Moines, 
Towa. Mill blown to atoms. December 12. 

Locomotive No. 127, N.Y. Central Railroad, at Warners. 


— ow pre a December 17. 

i three badly wounded, in distillery of John 
Haas, West Philadelphia, Pa. Building destroyed. De- 
eember 17. 

Four wounded, locomotive at Chicago, I, Buildings near 
badly nel a. December 19. 

One killed, three wounded, on tugboat Unit, at Jersey City, 
N. J. December 19. 

Two killed, locomotive “Iowa,” at Reading, Pa. De- 
cember 23. 

One killed, two wounded, | tive at Chicago, Ill. De- 
cember 27. 

Tubular boiler in Hollingsworth’s paper- mill, South 
Braintree, Mass. Pieces of the boiler were blown to a great 
distance, and loss of life must have occurred if the hands had 
not all left the mill before the explosion. December 31. 

: 1868. 

One killed, twenty-one injured, many fatally, on steamer 
Highland Light, near Baltimore. January 3. 

Twelve Killed’ ten or twelve injured, many ae. boat 
and cargo total loss. Steamer Harry Dean, at Gallipolis, on 
the Ohio River. January 4. 

One killed, one eet Hiestand’s Distillery, near York, 
Pa. Building and machinery complete wreck. Loss, 
$8000 to $10,000. January 8. 

Four killed, locomotive Sussex, near Bloomsbury, on 
Central Railroad of New Jersey. Engine blown to frag- 
ments. January 9. 

F One injured, steam fire engine, No. 3, Oswego, N.Y. 
an , 

One killed, four injured, locomotive at Godwinville, on 
Erie Railroad. January 13. 

One killed in Clizbe’s Flouring Mill, Quincy, Mich. The 
effect upon the building was fearful, aud loss was total. 
January 14. 

One killed, locomotive at Scranton, Pa. The explosion was 
terrific, lifting the cars up and scattering them in every direc- 
tion. A car Toad of saltpetre took fire and was consumed. 
January 16. 

One killed at Foundry in Vine-street, Cincinnati, Ohio. 
January 23. 

Two killed, two injured, Saw Mill, near Dexter, Mich. 
Jan 31. 

Five killed, six injured, Saw Mill of Wiley and Judson, 





near Wausau, Wisconsin. The mail was completely anuihi- | 


lated. January 31. 

Three killed, several injured at West Dubuque, Iowa. 
February 4. 

One killed, one severely injured at the ironworks of John 8S. 
Gray, Frankstown Station, near Pittsburgh, Pa. Feb. 5. 

Boiler used for heating residences of ‘Thomas Wallace, 
Ansonia, Conn. February 10. 

Boiler in fat-rendering establishment of Michael Donahue, 
at 613 West ‘hirty-eighth-street, New York. Building 
demolished. February 11. 

Boiler on propeller Lynn Haven, of Norfolk Va. Loss, 
6000 dols. February 17. 

Three killed, several missing, steam-tug James O. Wright, 
in New York Harbour. Tug set on fire and destroyed. 
February 17. 

One killed, three seriously injured, locomotive William 
Sturgis, on Boston and Lowell, R. R., at Lowell. February 18. 

One killed, one injured in George Evan’s mill, Crescent- 
ville, Phila. February 20. 

Two injured, and building shattered, Kelly and Grave’s 
chair factory, Cincinnati, O. February 21. 

Boiler of revenue steamer Jasmine, New York Harbour. 
February 25. 

Two injured in Penwell and Norris’s saw-mill, Golien, Mich. 
February 28. 

One killed, several injured, on steamer John Sylvester, at 
Richmond, Va. March 12. 

Eighty or more killed, :aany injured. “ The steamer Mag- 
nolia, which left Cincinnati at noon on Wednesday, for Mays- 
ville, Ky., exploded her boiler twelve, miles above Cincinnati, 
at half-past one. ‘The chief engineer tried the boilers a few 
minutes before the explosion, and found them full of water.” 
March 18. 

Boiler of steamer Albatross, on Long Island Sound. 
March 18. 

One killed, two injured, in saw mill on St. Louis and Louis- 
ville R. R. March 21. 

Three injured at National Mine Stamp Mill, Lake Supe- 
rior, Mich. April 1. 

Locomotive “Brown Bear,” at Kalamazoo, Mich. Noone 
near the engine, which was blown to atoms. April 4. 

One injured, locomotive on Valley R. R., Mendota, Wis. 

Boiler in box factory at Hingham, Mass. Boiler torn 
open from end toend. ‘Though the boiler was not a year 
old, it was corroded at one point to the thickness of a knife 
blade. April 14. 

Five killed, nine injured seriously, boiler in Pennsylvania 
Iron Company’s Mill at Danville, Pa. April 16. 

Nine killed, six badly injured, in Green and Brother’s saw 
mill, at Manister, Mich. April 22. 








A Very Smarr Switcuman.—An American exchange 
has the following :—“ On Friday last a switchman at 
Elmira (N.Y.) depot got his boot caught between the rail and 
the guide, with an engine moving towards him within twenty 
feet. To extricate his foot was impossible, so’with remark- 
able presence of mind, he turned himself half round, let the 
engine strike on the ankle, and it pulled him out of his boot. 
a was bruised somewhat, Aut he is not. seriously 
inj » 
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Batpwiy Larnam, Esq., President, in the Chair. 
The Screw- er. By Antuvr Rie, Jun. 
"(Cone from Page 324.) 
_ Dy order to show how clear an i it these diagrams give 
ou the kerr | a screw- pore it Sn po yh wore 
compare the t! examp! en wi theory 
now nt, acknowl Let FE be the circumference 
and EH the “ pitch,” continue A B to the intersection 
at H. If water were a solid body, every screw ought to ad- 
oe, Pa distance E H (the pitch in one revolution ; 
Ys 
Fig. 1 advances less than the pitch in one revolution. 
» 4& ” equal to the pitch ” ” 
_o” »» more than the pitch __,, » 

being examples of “ positive slip,” “no slip,” and of “nega- 
tive slip,” but when examined by the system of the diagrams, 
and according to the principles already enunciated, it proves 
to be that in each case yar emi proportion of water 
rp he ag a for each advance of the ship. In order 

Ww closely alike pag serhee rs results, there fol- 
lows a Table of certain ships in her Majesty's navy, all of 
which give “negative slip” according to the usual theory, 
but which really have reverse currents much alike : 
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Perhaps the most instinctive example in the above series is 


the Archer, whose screw was originally 12 ft. 6in. diameter, 
and gave a reverse current of 7.631 in. per foot of the ship’s 
advance ; but when the tips of the blades of this serew were 
cut off, and its diameter reduced to 11 ft. 7 in., the reverse 
current per foot became 8.81in.; and this is within one deci- 
mal of being exactly in the inverse proportion of the diminu- 
| tion of the area of the reverse column: i.¢., if it were exactly 
jin proportion to the areas the second figure ought to be 
8.9in. instead of 8.8lin. In fact, however closely this 
| system of dia be examined, it always seems to throw a 
new and clearer light upon the complicated phenomena 
attendant upon screw propulsion. 
There is a singular and somewhat obscure result in the 
experiments made on the steam-tug Dagmar, given in the 
\ first Table; and this is the remarkable diminution in the 
| pressures of the currents as the angles of deflection become 
| greater. For example: 

With 35° deflection the pressure per square inch is 2.1 Ib. 
| ” 45° ” ” 1.0 ” 

? 723° ” ” 0.4 ” 
and it may be safely assumed that with 90° deflection the 
pressure would.be 0 Ib. 

It will be remembered that these pressures are taken at 
, Tight angles.to the currents, and not to course of the ship ; 
| 80 they represent the real pressure of the water as driven 
| away from the screw, and it would seem that all the power of 
the engines is consumed by turning the current at right 
—— to its original course. 

rtainly the converse operation takes place with a turbine ; 
for when a stream enters this hydraulic machine, and passes 
| away at right angles to its original directi having mean- 
| while turned the wheel, it is certain that all the power has 
i ae panpny 2 ge -_ oe current has not been diverted 

so far as a right angle, then unconsumed power passes away. 
This example shows that power is coo out are 
' Change in the direction of a current, and no doubt in the 
| Same manner power is consumed in changing the direction of 
on current — the screw ; aoe is, in other words, 
gi it.arotation. It is not easy to follow this action, and 
i the iliustration of the turbite is sie suggestive than ex- 
P ei 
‘As there-is so great a loss of power it ought.to be.possible 
teaver the gener prt and apy lly to poping 
the vessel. This has been poe ta by placing 
, in the reverse current ; so adjusted 











into a line due aft by the latent power already received from 
the engine, ‘ 
FIa.é. 
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The diagram, Fig. 6, explains the principle more fully : 
co being the line of axis of the fis. 4 ° 
ts a section of the blade; 
EFa Brea blade or deflector ; 
C Di@mdG M the reverse current as it it leaves the screw, 


AB 
‘to strike on the surface of 


The current, G M, is se 
EF; and ié thus di along the line, HK; giving a 


resultant pressare ndicular to E F. 

Fig. 7 sowethe effect of this pressure with ion of 
30°, and Figy 8 with a deflection of 46°. Si letters 
co. d in both diagrams. 

A B is the fixed deflector plate ; 

E O the eurrent’s direction and force ; 

O C the @irection and force with which it Iaves the de- 
flector and*passes away in line with the axis of the screw. 
The angles, E O A and B O C, will be equal. 


FIG.7 FIG.8. 
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By drawing E P and PC parallel to OC and E O, and 
joining the points O and P, the line, O P, will be the re- 
,sultant pressure perpendicularly upon the surface of the 
deflector. 

In making use of this force it may either be taken as Q O 
along the line at right angles to the vessel’s course (C VD), or 
as P Q in the direction C D, and this latter being the direc- 
tion really wanted, P Q will be the useful effect extracted 
from the oblique reverse Current. 

The truth of these ptinciples have been fully proved by 
some hundreds of gro one of the number will be 
sufficient: it was tried on a tug boat belonging to the Grand 
Junction Canal Company. The screw had three blades, and 
was 3 ft. diameter. The boat was arrayed to show its haul- 
ing power by a d. meter, and was tried at first with the 
screw alone ; then lifted out of the water by a crane, and the 
deflectors applied’ behind the propeller. The following 
results were obtained?” 


Experiments to determine the Latent Power in the 
erse Currents. 





Revolutions | ey ee 








Description. of Screw 
— per minute. | Dynamometer. 
Ibs. revs. cwts. 
Screw alone .......+. 70 240 to 64 
Screw anddeflectors| 65 230 | %to8 











Thus it may be considered as proved, 1, that the propeller 
drives a column of water backward; 2, that this pe and 
a certain rotary motion, and 3, that hereby ensures 
a loss of useful effect. . 
The Figs. 1, 4, and 5 give the theoretical effect of the 
action of one portion of a screw blade only ; but as ordinarily 
constructed, a great variety of inclinations exist in one and 
the same propeller, it will be nece to examine how this 
system will elucidate practical questions connected with the 
~ form of blade, Re : 

Figs. 9 and 10 are a side and end elevation of a true screw 
10 ft. diameter and 17 ft. pitch, making 65 revolutions per 
minute, and propelling a ship at 74 knots per hour, or 11.7 ft. 
in each revolution of the screw, being what would be called a 
positive slip of 31.2 per cent. 

Fig. 11 is a diagram constructed to show the action of the 
extremity of the screw blade; F C being the circumference 
to a seale, C H the pitch, V N the advance of the slip in one 
revolution=11.7 ft., and M V the reverse current=14.8 {t., 
measured straight backwards. 

As the water moves backwards, M V, and the ship forward, 
VN, clearly, the current which would through the screw, 
supposing there to be no loss by friction, would be MN, 





as to change its course | w 


the blade moves from F to C=26,5 ft. in the present 
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example. While the current is movin M V is the variable element and VN, the ship’s a and the most common defect is having too fine a “ pitch,” 


consequence of the impulse given by the screw blade, a re- 
volution has taken place, and the same blade re-enters, this 
current having passed a distance, C H, forwards; conse- 

uently the water would travel a greater distance backwards 
than the screw moves forward, and there must therefore be 

In the case of such a screw as 
5, this check is a very serious | 
hindrance, and shows itself by the very deep honeycombing | 
upon the back of the leading corners of the blade. This is | 
caused by the blow given by the current moving faster back- | 
wards than the screw allows it to do. 


a distance, M N, in 


a check given to its pro 
the one illustrated in ig. 
t 




















~ Fig. 12 is a similar diagram at the diameter 5 ft. 4in., 
VX is the advance of the ship=11.3 ft., N V the reverse 
current=6.3 ft., and E H the pitch=17ft. In this case the 
sum of the ship’s progress and the reverse current are 
exactly equal to the clearance given by the blade, eo 
17 ft., and the honeycombed appearance above named could 
never be seen on a screw set at so great an angle as this 
portion of the blade. 





It is evident that there can be very little diminution in the 
speed of the current between the times that one blade leaves 
and the succeeding one enters, otherwise a great number of 
blades would give a better result, so far as speed is concerned, 
than two blades, but this is not the case; and, indeed, one 
blade is sufficient to propel, though somewhat unsteadily. 
(See ante.) 

A succession of diagrams may be taken at different radii 
of this screw, and it will be found that at a diameter of 
3 ft. 8tin. there will be no reverse current whatever, and, 
therefore, no propelling power ; but of course upon another 
ship this circle would probably be larger or smaller. As 
there is no propelling power within this space, it only re- 
mains to contrive this part of the screw so as to give the 
minimum of resistance to the current flowing through, and 
the circumstances of any particular ship decide the best 
means of accomplishing this object. 

The angle of the blades in the outer portion of the screw 
will have to be set in such a manner that the total current, 
MN (Fig. 11), shall have over a distance neither 
more nor less than C H by the time that the blade returns 
into the current it has already impelled. Where the reverse 
current bears a high proportion to the ship’s progress it is 
evident that there may be a greater diminution of speed 


| propel perfectly we 





constant. Still further experiments are wan 
this question more clear, and to establish reliable data. 

» influences due to the ship upon the currents are, first, 
the deviations which take place owing to the water closing 
in behind, and entering into the area swept over by the screw ; 
and, secondly, the effect produced by currents as they 
pass away from the screw. The action of the rudder is in 
the main detrimental, because it summarily checks the rota- 
tion of the currents without absorbing the power that has 
been expended in producing this rotation. 

A, Fig.“13, is the stern of a ship i plan, and B a screw 
propeller giving a deflection of 36° to the reverse current at 
its extreme radius. - As the ship makes progress through the 
water the currents close in behind it, as C D, converging, 
and joining together somewhere about the point X, formi 
what arte aptly described as a a of water, of whi 
the portion from B to X is only partially filled. 

e first effect of motion being given to the screw will be 
to suck a acer Ar ca ae « | of water along CD, 
and (particularly if the ship have a full stern) this will make 
the currents to converge still more, and render the space 
between B and X almost empty. Indeed, in some ships this 
space may be seen as a sort of whirlpool close behind the 
screw. en the pressure of the b comes upon the 
water it will naturally flow in the direction where it en- 
counters the least resistance, and when this vacant is 
conveniently at hand much of the current which ought to 
run backwards really enters herein and performs no useful 
work. Now if the screw have a large boss, as shown in Fig. 
13, there is no vacant space into which the water can enter, 
and it is driven backwards, and set in rotation by the blades 
of the screw. When a ship has a full stern the converging 
currents leave a very large vacant space, and it has been 
noticed experimentally that in such cases the large boss is 
peculiarly advantageous. 

Even with this large boss there is still nothing to prevent 
the currents converging behind it, but a very simple expe- 
dient removes this difficulty. By bending the blades, or eurv- 
ing them forwards tow the ship, a centrifugal tendency is 
imparted to the current as it leaves the screw, and when the 
curving of the blades is judiciously arranged, this centrifugal 
action of the screw exactly balances the centripetal tendency 
of the column of water, and it passes back in a parallel 
twisted column. As this reverse current passes backwards it 
gradually draws into motion the oo particles of water, 
it spreads wider, and at last loses all its motion and returns 
to a state of rest. 

The well known fact that a screw propeller works best 
when deeply immersed, has often been brought forward as a 
convincing proof that water must resist the screw just as if it 
were a solid body; and that where the density is greatest, 
there the resistance is greatest also. This t, how- 
ever, is quite fallacious; and the real advantage gained by 
deep immersion is the opening of an additional source of 
supply for the screw, because water can now come from 
above in addition to the side supply; and the pressure 
materially assists in preventing the great evil of a semi- 
vacant space within and behind the screw; so long as there 
is an abundant supply of water in front, the screw will 
if there be no water at all behind it. 





This can be seen with the hydraulic propeller, when the dis- 
charge pipes are above the surface; and when once suflicient 
water is Pathooming no further depression below the surface 
will be of the slightest benefit to the propelling power. It is 
also an utterly ) oar stg assumption to suppose that water is 
less mobile at a little distance below the surface than it is on 
the surface; for in experiments to ascertain the deflec- 
tions of the currents, mentioned in the earlier part of this 
paper, it was found that they were just as great below the 
centre of the screw, and some three feet under the surface, as 
were the deflectors within as many inches. 

The foregoing considerations will show that there are 
many points to be considered in ae the best screw 
propeller for any prone Sr on The form of the stern 
will determine the inclination of the currents running into 
the screw, and its blades must be bent forwards so as exactly 
to balance the —— action of the incoming water. The 
speed of the ship will determine the diameter of the circle 
within which propelling ceases, and it may be desirable 
wholly or partially to fill this area with a large boss. 


perhaps with the idea of gaining power, by using a smaller 
engine quickly, or obtaining a certain at number of 


ee 

i t re the true proportions of a screw 
compaliee ent tarTaeel if taken one at a time; but 
there are so many that work into and influence each other 
that the final result is often obscure ; and, after all that has 
been done to investigate the subject, there is still much want 


for extended practical ; and it may be 
hoped that the foregoing investigati ee i <- doa 
be of some assistance to those eo qpeniilty lehemaaie’ 


the subject, and even if they are of no further use than to 
get rid of some of the venerable theories which now obscure 
the action of the screw propeller, they will have been of no 
small service ; for the existing theories can no more explain 
all the observed facts than can the ancient systems of 
astronomy explain the movements of the planets and stars. 


CENTRIFUGAL PUMPS. 

To tue Epiror or Encinzznrine. 
Srz,—We notice an article in your issue of the 2nd inst. 
upon the subject of the efficiency of centrifugal pumps. 
As the inventors and introducers of this class of i * 
now so well known by our name, and of which we have had 
practical experience for nearly seventeen years, we beg to 
state that we are quite satisfied of the superiority of the cen- 
trifugal pumps made by us over all others, which we may 
remark, Sir, is confirmed by the very able report = by 
you,* at our request, on the centrifugal pump exhibited by 
us in the Exhibition of 1862, when a duty of over 82 cent. 
was established, and the correctness of your calculations was 
confirmed by Messrs. Abernethy, Cony , Despard, Daft, 
and other engineers. 
We requested the jury of the 1862 Exhibition to under- 
take such a series of experiments as would settle the question 
upon a practical basis, and offered to bear our proportion of 
the expenses of the inquiry, feeling the usefulness and im- 
portance of the results as a guide to engineers in future, but 
the jury declined to institute the experiments desired. 

e are still quite ready to enter the lists = nw 
comers, and if you, Sir, can get a commission established to 
undertake such trials as will decide the question of the 
relative values to be put upon the various centrifugal pum 
now offered by all o to the public, we be 

uite ready to place any size or number of our pumps at 
ir disposal, and, in addition, to subscribe towards a fund 
for covering the cost of such experiments. 
We are, Sir, your obedient servants, 
Gwynne anv Co. 
Essex-street Works, Strand, London, October 14, 1868. 














Tue New Croroyn Reservorg.—tThis work is situated in 
the heart of the mountain district of Putnam County, U.S., be- 
tween four and five miles to the north-west of Carmel. The 
dam, at present about half completed, is to be 58 ft. in height 
above the bed of the stream, and 650 ft. long. In order to 
obtain a solid foundation it became necessary to turn the 
river (Croton) aside, and to dig down to a depth of 20 ft., or 
until a solid bottom was reached. A foundation 50 ft. wide 
was then laid, which is to be carried up 58 ft., gradually 
diminishing in width, until at the top it will be only 10 ft. 
The upper, or stream face of the will be vertical, the 
lower one sloping, with a batter of 1ft. in 2$ft. The face 
walls will be of cut stone, and the interior filled in with con- 
crete and hydraulic cement. Near the bottom of the dam 
are two openings, already constructed for drawing off the 
water. They are each 4 ft. 3 in. in diameter. They will be 
fitted with cast-iron slide gates. The stone for construction 
of the dam wh ye from a hill on the left side of the old 
road. About 30,000 cubic yards will be needed, and about 
11,000 wagon loads of cement and sand. Most of this has to 
be hauled a distance of ten miles. The price fixed by con- 
tract for the construction of the dam is $201,002,80. With 
ese yo additions, the cost will be $250,000, to be dis- 
bursed by the Croton Aqueduct Department of New York 
city — American Railway Times. 

fur Inon Traps.—The mineral statistics of the United 
Kingdom record some in ing particulars relating to the 
production and manufacture of iron during the past year. Of 
the 10,021,058 tons of ore produced in that year, of the value 
of 3,210,0987., the Ni Ridin fork contributed 
2,739,039 tons; Cumberland, 890,566 tons; Staffordshire, 
1,319,509 tons; Lancashire, 667,356 tons; West a 
York, 579,000 tons; Northam ire, 416,765 tons; 
mouthshire, 341,057 tons Pores 5 350,000 tons ; Shrop- 
shire, 250,000 tons; Glou ire, 156,169 tons; Lincoln- 
shire, 192,213 tons; Durham and Northumberland, 115,700 
tons; South Wales, 501,186 tons; Scotland, 1,264,800 tons ; 
and Ireland, 42,016 tons. The quantity of iron ore imported 
in 1867 was 86,569 tons; of this 49. tons were received at 
Cardiff, 13,781 tons at Swansea, and 12,258 tons at N: 

The returns relating to iron manufacture show that 10,107,626 
tons of ore were converted into pig iron in 1867 ; the number 
of furnaces in blast was 551, the pig iron produced in 
Great Britain was 4,761,023 tons—viz., in England, 
2,810,946} tons; Wales, 919,077 tons; Scotland, 1,031,000 
tons. This quantity, estimated at the mean average cost at 
the place of production, would have a value of 11,902,5577. 
The mean market price per ton was 4/. 3s. 9d. for Welsh 
pig., and 2/. 19s. 3d. for Scotch ig. The number of puddling 
a at work last year in Great Britain = ssa 
longing to 254 works; 1 we i 

paddling furnaces, were situated in South Staffordshire ; 
next in order of number is Durham, with 18 works and 719 
furnaces. The number of rolling mills returned in Great 


The | Britian is 831, of which 288 are in South Staffordshire, 83 in 


form of the blades and their number will be adapted to the | Glamo ire, 71 in the Sheffield and Rotheram district 
P none character of the work required for the screw. And | of Yorkshi ‘Taking Yorkshire as a whole, it has 34 works 
are many other points which the foregoing — and 10387 puddling furnaces. 
t screws 0 


make more clear. There is no question tha’ 





than where MV bears a low proportion to VN, because 





many ships are not at all adapted to the work to be done; 





* Mr. Colburn. 
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SLEEPING CARRIAGE: EASTERN RAILWAY OF FRANCE. 


Ws give, above, sections of a sleeping compartment, or, as 
it is called, coupé-lit, as fitted to some of the carri on the 
Eastern Railway of France. The upper figure shows the 
various parts in the _— which they — during the 
day-time, whilst the lower figure shows the brought into 
the position for use. These fi explain the whole action 
of the arrangement so clearly, that but little description will 
be necessary. It will be noticed that under ordinary circum- 
stances the beds, &c., are turned up into a vertical position, 
so that they occupy the space between the sleeping compart- 
ment, and at the same time sup the backs of the seats. 
When the beds are required for use, the upper ends are 

led forwards and downwards until the assume the 
orizontal position shown in the lower figure, the seats at the 
same time folding down as shown. ‘The length of the com- 
= inside, when the beds are folded up, is 5 ft. 64 in. ; 
ut when the beds are in a horizontal position, the length is 
i the amount of the space iously occupied by 
the bed. The beds are 5 ft. 1lin. long, and there are three of 
them in the width of the carriage. 





On THE MayuracturE AND Weak oF Ratis.—Most of 
our readers will remember a paper on the above subject by 
Mr. C. P. Sandberg, Associate Inst. C.E., which was read 
before the Institution of Civil Engineers last session, and which 
attracted so much attention that the discussion was extended 
to five evenings. At the suggestion of the well-known 
Fren ineer, M. Eugéne Flachat, president of the 
Société des Ingénieurs Civils, Mr. Sand) 8 paper was read 
before that society on the 3rd of July last, and was followed by 
a discussion, of which an abstract has been published. From 
this abstract we gather that the discussion on the day on 
which the a read resulted merely in a series of de- 
mands for information from the author who had been in- 
vited on Se — but Aue! yond up, the president ex- 

that w appeared in print, 
and the dics had become mei aaagaeed with A pe 
tents, the society would take up the ion of this ‘im- 
portant subject and go into it more deeply. We shall 
postpone the reproduction of this preliminary discussion, 
and shall merely reinark hive: tien ke Faeneh railways are 
extensively subtituting steel rails for iron ones ; and the whole 
bother line between Paris and Marseilles is to be relaid with 











NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig Iron Market.—During most of the ap 
y 


week the pig iron market has been very quiet, and only a 
small t of busi has been done. The general ten- 
dency in prices has been downwards; but there was a 
slight reaction yesterday, and prices went up to 63s. cash, 
and 53s. 3d. one month. This forenoon warrants could fetch 
no more than 52s. 10}d. For the nine months of this year 
poe Sune September the exports of Scotch pig iron were 
435,838 tons against 474,794 tons in the corresponding period 
of 1867; that is, a decrease of 38,956 tons for this year 
already. The make of pig iron in Scotland during 1861 was 
1,040, tons : last year it was 1,030,000 tons—a p Hornet of 
10,000 tons. The north of England make increased in the 
same time ; that is, from 1861 to 1867 from 620,000 tons to 
1,150,000 tons. It would almost seem foolish to expect that 
the Scotch pig iron manufacture can increase in extent with 
such a powerful competitor so near as Middlesborough. 
Scotch makers must practise a more scientific economy, if 
they wish even to keep their ground. The following is the 
statement of the imports of pig iron from Middlesborough 


into Grangemouth : 








Tons. 

For week ending October 12,1867 ... 2,079 

” ” ” fl 1868 on 1,825 
Total shipments till October 10,1868  ... 78,842 
* ps 4s: ae . 39,610 
Total increase for 1868 ... aes ew 39,230 


The Affairs of the Caledonian roms .—The 
interdict — and obtained by Mr. Glen from Lord 
Ordinary in Court of Session against the Caledonian 
2 eae Ean ee A dividends that are due just now to the 

ers has been recalled, but the complainer has been 
allowed an opportunity of haying the various points put for- 
ward by him inquired into. The recal of the interdict ex- 
presses Lord Kinloch’s own opinion on the subject, but the 
instruction as to the delay in the issuing of the certi 0 
recal is for the pu of allowing Mr. Glen an opportuni 
of reclaiming to Inner House, an opportunity of whic! 
he intends availing himself. As Lord Kinloch remarks, it is 


highly desirable for the interest of every cne ecncern2d, that, 
in eres eee doer ae to the Lord 
Onlnary, the opinion of hence Weal teaebd heieh ence 


on the point’at issue. If a reclaiming note is 
sented against the interlocutor before three o’clock ‘ipdiiebont 
se oe ally wcaane Meee elbationss-w9 Sauget saat 


issued until it is di . Consequently, the adjourned 
of the Iders held in this city yesterday could 
do but consent to the chairman’s motion to adjourn 


again for a fortnight. It is really too bad that a person who 
seems to be nothing but a man of straw—for he only holds 
5001. of stock in preference shares—should have it in his 
power to keep shareholders representing a capital of about 
5,000,0007. out of theirs. It is true, the ordi shares of 
the Caledonian have fallen within eighteen months from 74 
to 14 per cent., but that is no reason why the dividend of 
wh ad cent. should not be placed in the hands of the share- 
holders. 

Clyde Shipbuilding.—The shipbuilding trade on the Clyde 
contimues pretty well employed, and several new contracts 
are reported as having been taken. The number and tonnage 
of vessels launched during the month and ninemonths ending 
30th September, as compared with the numbers launched in 
the corresponding periods of previous years, are as follows: 


Nos. Tons. 
September, 1868 oe * ese 15,500 
_ 1867 oe 15 aS 7,600 
js 1866 ois 19°00) 2 9,300 
Nine months, 1868 oon 146 «- 118,500 
‘4 17 lke 18 
1866 ooo | ae 86,860 


” 


e 1865 .. 1938  ... 114,660 
Amongst the vessels launched during the past month 
there were the following : 
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Affidavit Mr. D. K. Clark, C.B., on Caledonian 
Affairs.—Mr. D. K. Clark is again brought upon the scene at 
juncture in the troubles of the Caledonian. It may be 
that he was employed last » a by the Investi- 

= Committee to report upon the rolling stock owned by 
the Caledonian Company. His evidence is to the effect that 
in the report for the t half year a sum of 32,5467. 9s. 5d. is 
erroneously charged to capital, which ought to be charged to 
revenue ; that since his report to the Committee of Investiga- 
tion further study of the subject has convinced him that at 


f | least 64d. per train mile for five years will be required for the 


re and renewal of rolling stock, and that the charge made 
agent rovenus for the repair and renewal of the engines of 





the company during the past half year is 20,0007, short of 


: 
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what it would have been on “soundly managed lines.” A 
local paper says that Mr. Clark also explains that the mode 
of ealualating train i has been changed by the com- 

y since last year, the principle formerly adopted having 
oe to take engine mileage, while that now adopted is train 
mileage. ‘The effect of this isto make no allowance for wear 
and tear of engines en in piloting and shunting duty, 
and by reducing the divisor to give sepacentty a greater ex- 
penditure by the ecmpany per train mile. have thought 
it unnecessary to send you a copy of the affidavit, which 
been printed, as it possesses no interest, except to Cale- 
donian shareholders. 

Science Lectures in Edinburgh to the Industrial Classes. 
—Mr. J. C. Archer, the director of the Edinburgh Museum 
of Science and Art, has, with the sanction of the Lords of the 
Committee of Council on Education, arranged to provide the 
industrial classes of Edinburgh with some excellent courses 
of lectures on scientific subjects during the ensuing winter. 
They are to be delivered in the lecture theatre attached to the 
museum. There will be six courses of six lectures each, the 
charge to each course being only one shilling, Mr. Edward 
Sang, C.E., will lecture on “ ‘The Inventive Faculty, as Ilus- 
trated by Mechanical Contrivance.” Professor Tait has 
chosen as his subject “The General Laws of Physics.” 
There is also a course on chemistry by Dr. Dalzell, and Mr. 
Archer will himself discourse on “Vegetable and Animal 
Products used as Food and in the Arts.” ‘The other two 
courses will be delivered by Dr. Allman, the Professor of 
Natural History in Edinburgh University, and by Mr. 
Turner, M.B., the Professor of Anatomy. There should be 
no difficulty in guessing what sort of subjects these gentle- 
men will lecture upon. These science lectures cannot fail to 
exert a great power for good amongst the artizans of Edin- 
burgh. Ihave myself seen with what avidity the lectures 
on botany were listened in the last year’s programme. 

Laying the Foundation Stone of the New University 
Buildings.—This ceremony was performed on Thursday last 
with great éelat and rejoicing. When I mention that the 
chief performers were the Prince and Princess of Wales, and 
that it was the first visit of the Princess to this city, it may 
readily be inferred that the excitement was very great. There 
was practically a complete suspension of labour for the day. 
I refer to the ceremony only to get an opportunity of men- 
tioning a few facts about the building. e old buildings in 
High-street were erected early in the seventeenth century, 
but as the situation and the accommodation have long been 
of a very objectionable character, the university authorities be- 
thought them to remove to a more eligible site ; but it was first 
necessary to sell off the High-street buildings and the site in 
order to secure the means to purchase a new siteand erect build- 
ings in accordance with the spirit of the times. A favourable 
opportunity offered itself when the City of Glasgow Union 
Railway was projected. ‘The Union Railway Company gave 
100,000/. for the old college to make it the site of a station. 
With this sum to start with the authorities purchased the 
lands of Gilmorehill, some two or three miles westwards ; 
and Mr. Gilbert Scott, the eminent architect, was commis- 
sioned forthwith to frame plans for the new buildings. Al- 
together the estimated cost of ground, buildings, &., was 
345,0007.; and this sum has now been made up with the 
exception of 30,0002.‘or 40,000/., partly by public subscrip- 
tion (formerly mentioned in my “ Kiotes”), partly by Govern- 
ment grants, and partly by a rue bargain of 17,500/. paid by 
the Monklands Junction Railway Company as far back as 
1846. It is fully two years since the first sod was cut, and it 
is probable that other two years will elapse before the pro- 
fessors will get to work in the new buildings. It is not 
possible in a simple “ Note” to give a description of the 
works as they are, nor of the buildings in their completed 
form. This must remain till a more convenient occasion. 

New Steamship Contract.—It is stated that Messrs. J. and 
A. Allan, Glasgow, have contracted with Messrs. R. Steele 
and Co., Greenock, for an iron screw steamer of 3000 tons 
for their Montreal Ocean Line of steamers between Liverpool 
and the St. Lawrence. She is to be of the same dimensions 
as the Austrian, lately added to this fleet. Her engines, of 
300 horse power, will be supplied by Messrs. Rankin and 
Blackmore, of the Eagle Foundry, Greenock. 

Coatbridge Trade Report.—Activity continues to prevail 
in most of the branches of business in this district. Tem- 
— quietness exists among the miners. Apparently they 

o not wish to be too rash in reference to the present demand 
for a further advance. The blast furnaces are all in opera- 
tion at the different works except two or three. The rolling 
mills ‘are pretty full with orders, and the anticipations are 
that there will. be a busy winter in the malleable works. 
Tube manufacturers are getting a full share of orders, the 
works being still on extra time. The Tinplate Company 
continue pressed, but prices show a downward tendency. 
Orders are on hand for three months for the higher class of 
goods for the home market. Considerable improvements and 
extensions are in progress at the tinplate works at present. 
Plans have been arranged for the laying down of necessary 
plant and machinery for the manufacture of sheet iron. 
Several furnadés and tivo millé are to be added to the exist- 
ing series for its production, and it is expected that the whole 
will be in operation by the New Year. It appears that this 
factory is about to lose its distinctive feature as the only tin- 
work in Scotland, as the Glasgow Iron Company, it is said, 
are adding this branch of manufacture to their works -at 
Motherwell.’ Enginectinig’‘aud ‘boilermaking keep steady, 
but nothing special ‘can’ be in this branch. A new 
firm is: about to commence at Calder New Koundry. The 
Globe Tronworks (formerly the North British Ironworks), 
now the property of Messrs. A. and T. Miller, have this week 
commenced work with upwards of sixty hands. They have 
been standing idle since March last. @ premises and ma- 
chinery have been thoroughly overhauled, and a quantity of 
new machinery has been introduced. The oakum factory, 
another special feature in this locality, is taking a decided 
lead in the home market, and a superior class of oakum is 
being produced. The new railway, to connect Glasgow and 
Coatbridge, is progressing favourably. 





G Paterpente-fpertoriy 
engineer, presen q 
f the works to the meeting, Water 
way hdl en Bondy iat. T make. the 


resent days’ water at 
rawn upon. The .tains in the middle 
filled up the lochs, did not much a 
voirs, on account of the district su 
flatter, and requiring more rain fo satul 
country round i ; 
tributed in the city and suburbs durin 
September last, averaged 22,810,000 gallons 
Loch Katrine works, and 3,860,000 gallons 
Gorbals works—in all 26,670,000 gallons a day, being an 
increase of 420,000 gallons a day on the average for the 
whole of 1867. The plans for acquiring the land for the 
River Supply Works are ready, and the working drawings 
and specifications are all but completed.” 


LIVERPOOL NOTES. 
Liverpool. ht theflest fortnight 

The Water Supply of Liverpool.—At ‘ortnightl 
meeting of the water committee on Monday, thé soon 
reported a further decrease in the stock of water at Riving~ 
ton from 817,000,000 to 722,000,000 gallons. Since the pres 
paration of the engineer’s 
accession of some 55,000,000 ns to the stock, so.that the 
falling off of 95,000,000 per fortnight has been 
checked. The decrease for 1868, as compared with the same 
period of last year, is 729,000,000 Should the recent 
increase not be maintained, and the exhaustive consumption 
of water continue, the town will soon be in a most unha; 
position. It is hoped, however, that a turn in the w r 
will'soon take place, and that longer continued rains will fall, 
as the late intermittent rains have not much increased the 
stock. The quality of the water supplied to Bootle has been 
much complained of, and the fever which’ has prevailed in 
that district for some time is largely attributed to this cause. 
The health committee su that an analysis should be ob- 
tained, in order to decide whether the water is in reality 


ure. 
oe Mechanics’ Institute at Bradford.—The plans of 
Messrs. Andrews, Son, and » architects, for new pre- 
mises on the site of the Old Bow: Green Hotel, have been 
Bradford Mechanics’ Insti- 
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influential gentlemen. 

The American Mails.—It is 
for the conveyance of the mails t 
into by the Government for 1869. 
will have expired.on the 3ist 
only made for 
American . or er aa 
minate at the 
the conveyance of the wale tat every. Friday vid 
Southampton, and no more mails will be forwarded by this 
company’s vessels after. Friday, the It is sai 
be the intention off the Post-office to send the mails to the 
United States vid Queenstown alone. rd Com: 
are re to have tendered for the whole,of the . to 
New York for a lump sum, and to have positively declined 
to entertain any other pro So it is rumoured, but I 
cannot say on what authority the report rests. One thing is 
certain, that if the Government have determined to send the 
United States mails vid Queenstown alone, the contract 
must be given to the Cunard or Inman lines, or both, as no 
other steamers call at Queenstown of sufficient power to 
accomplish the passage in the required time. 

The Great Eastern Steamship—In the cere | Court, 
on Tuesday, an application was made in the case of the Great 
Eastern, the owners of which have lately had to give bail for 
36,0002. before obtaining her release, to dismiss an action 
which had been commenced ” the vessel, on the ground 
that no petition had been filed. The proctor for the plantiff 
contended that the question for the consideration of the 
court was whether the suit should be consolidated or a 
separate petition filed. The matter had been before Mr. 
Vernon Lushin , who had just returned to London, and 
a petition would be filed in“a short time. The learned 
registrar granted a week’s further ‘time on payment of the 
costs of the ¢ application, and, at’ the desire of the 

roctor for the véssel, he miade ah order’ that the suit should 
dismissed if the petition were not filed within the specified 
time. Some misapprehension exists as‘ to the command of 
the Great. Eastern. In — a been stated that 
during her round to @ was commanded 
by SP Jomes Amloieny and in other quarters that she was 
under the command of Lieut. Brockman, of H.M:S. Wildfire. 
Both ren statements are — — ae — is 
comman Cc i iormer chief officer, a 
gentleman of Greateoniteal x ence. Lieutenant Brock- 
man is a Government an pilot, usually ees in 
betta ips of ve tonnage entering the Medway, 
jt ex. hoa for the express parpope i. Bilating. e 
ip: ness to § " uty w! - 
his capacity of secretary to the T ph Construction and 
oe of the Screw Steamer Brazilian—On Tues- 
day ee drove tai, ee ence oleh 
Brazilian, arte ing to the Pe | ne Cmeieey, i 
Liverpool, was at the graving dock of Mr. W. C. 
Miller, near Garston. The i intended to be 
effected comprise lengthening 100 ft, amidships and 20 ft. 
aft, thereby giving her a fine after end and a li counter, 
and increasing her gross tonnage from 2800 to tons: A 


however, there has been‘an. mike 





‘occupy some $00 OF ¢ ; 

mercantile steamer afloat except the Great Eastern. The 
screw steamer Bolivian, belonging to the same company, will 
afterwards undergo'a similar operation.» | 

Return of an “A Transport.— 

Steamship Company’s screw steamer. 
Thompson, has returned to aie oe Par & 
shé has been employed for more ‘twel 
transport service of the Government i 

Pe be eenpberen Open ta ie otal Segeany) Sarge 
sa. rie Page accommodation rendering her peculiarly 
well adapted for theconveyance of troops. She has always 
been a favourite passenger véssel. 

Trade in the Hardware and Tron Districts.—The reports 
of the hardware and iron ‘trade continue favourable. A con- 
siderable number of orders have been given out in Birming- 
ham during the week, and'the home trade is in a more 
satisfactory condition. Business is steady in the foreign de- 
partment, but the touth American trade improves only at a 
w=" Band rate. A fair ‘amount is being done in the metal 

; and the tin-plate workers, edge-too] makers, &c., are 
one about average time. The Brassmasters Associa- 

m, at the quarterly meeting held on Friday, resolved to 
@ nochange in prices. Accounts from Wolverhampton 
state that the iron trade continues in a position of tolerable 
activity, nearly all the works being engaged fulltime. Some 
works, which were standing, have started, and ap ces 
show that the present quarter, which is generally the dullest 
in the whole year, is likely to be an active one this year. 
The hardware trades are also pretty and there are now 
very few complaints of want of wor 


GLASGOW SEWAGE. 
To rue Eptror oF ENGINEERING. 
Srz,—In the absence of any practical result from Captain 
Liernur’s or the dry ash schemes, I must say that I consider 
there is great merit in the plan of Mr. Robertson, C.E. In 
the first place he conveys the sewerage down the sides of the 
Clyde for about six miles before it is collected in 
ead tilisin it cad be adopted. The 
or u can 
the river will thus be free from this 
He then impounds 150 millions of cubic feet 
by which he increases the scour of the ebb at 
Cart by 25 million cubic feet per hour, in addition to the 
present flow, which would give an increased velocity of a 
mile per hour to a river channel of 20ft. deep and 250 ft. 
ne wn six } oe of ebb tide, a oye addition in- 
ly to carry 0 sewerage matter, but tly to im- 
prove the present tidal seour in iat portion of the channel. 
2 oe” sw 


; To Tne Eprror or ENGINEERING. 
Sm,—Under this heading. 
Roberts, has taken the o t 
known as “ Morell’s patent ash-screener and his disinfectant 
closet,’ which, we are info is the antidote destined “ to 
clear away the mists which harbour around the sewage 
uestion.” 








a 


q : as 
I do not propose to discuss the relative merits of the rival 


schemes, so far as Glasgow is particularly concerned, as the 
matter is quite safe in the hands of the eminent engineers 
engaged by the municipal authorities. 

r. Ro cannot be well read up on the question he 
writes about, or he would know that the system he recom- 
mends is really very similar to that now in vogue in Man- 
chester, and other towns in Lancashire, notorious for their 
high death rate. The “dry ash sanitary scheme” is simply 
a sort of compromise with the dry earth closet and the Lan- 
cashire midden, but is less commendable than either. 

If dry closets be adopted, solids will not necessarily be 
prevented passing into rivers; inasmuch as road surface 
water and refuse from manufactories will continue to be 
poured into the sewers. It is, moreover; well know that the 
most valuable part of the sewage is not the feces, but is con- 
tained in those liquids which must be discharged into sewers, 
unless they be collected) in. water-tighb césspools, be 

It meeds no arguments to 
aces 12s 

As stated above, the midden. system now generally adopted 
in Manchester is really very similar. to.that recommended by 
Mr. rears The ex “3 stored outside,the house in 
4 water-tight receiver, into w garbage, ashes, | other 
household refuse até thrown. The waiter, of reg drains 

5 the solid ‘is bhuptied by the 


into the sewer, or is sbewrbad d ; than 18 
corporation at an annual cest-of more ’18,0007., while 
the sum obtained by sale of tana is 87007., leaving a 
clear loss of nearly 10,0007. per 'annam: . 

ick ee” Tam a to we i Dy ee in the 

é preju the,“ ani 

Scheme eat I must ask Mr. Roberts “to clear were 
mists, &c., and answer the following : 

x How can a water-closet be converted into an ash closet, 
s iter-Hielt garbage box be provilled for 3. 15s. per 


Ply Ling oan he coed Roos fe Spal YS, talng ashes 
se, instead of outside, as at present 
&. What would bo ths value 4 
the id who would buy them? 
the of Manchester derive a 
“the sale of the excreta removed 
and which is, according to the admissi 
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TANGENTIAL WHEEL (12 HP). 


CONSTRUCTED BY MESSRS. GWYNNE AND CO., ENGINEERS, LONDON. 
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TANGENTIAL WHEEL. 

Avery neatly tangential wheel, or turbine with 
and Co., Essex-street Works, for His the of 
Welli and has been put up at Molino del Rey, near 
( Spain, where it has to drive machinery for 
Mia it ains pairs of millstones. This mill—King’s 

f genta saying iy 9 shy. ee old Moorish 
See ey eoiecion ago, it is even reported by the 
agent of His Grace that a horizontal water-wheel, built of 
wood, has been in use there ever since the recollection of men, 
showing not only that the old Moors were excellent hydraulic 
engineers, but also that turbines are by no means a new 
invention. It would be of great interest if a drawing of that 
curious old turbine could be obtained, but we believe it has 
been destroyed. The culvert conveying the water to the tur- 
bine, the —ne me and the tail race, are all cut in the solid 
granite, and nothing had to be done but to accommodate 
the’ new turbine to what was already in existence. The 
mouth of the shaft through which the water passes down to 
the turbine was therefore closed by a strong cast-iron plate, 
and a 12 in. sluice valve was placed between it and the tur- 
bine casting. 

The turbine had to be constructed for a very variable 
supply of water, and in order to prevent any loss of useful 
effect, the arrangement has been adopted which is shown on 
the accompanying engraving. The water is admitted by 
nine guide buckets on a quarter of the circumference, the 
width of the buckets being 4tin. These buckets can be 
closed one by one by a valve forming part of a circle, which 
moves in guides cast on to the casing. The valve is worked 
by a pinion, the spindle being cartel through the casing up 
tothe level of mill floor. The casing has been very — 
ously arranged in two halves in such a way that all aces 
requiring to be faced could be turned in the lathe without 
trouble. It would have been easier, perhaps, to make it a 
complete circle, but the pit being very much confined, it 
was impossible to do so. 

The wheel is of cast iron, with buckets widening from the 
outer to the inner periphery, the opening being 44in. at 
the former, and 6in. at the latter. The diameter is 3 ft. 
6in. A strong cast-iron girder is bolted to the to 
of the casting, which carries a thrust bearing, an 
makes the application of a footstep unnecessary. A 
ye og de 7 Bi carried from that bearing to the 
level of the mill floor, so that it can be easily oiled. This 
arrangement is very recommendable, inasmuch as the tur- 
bine is entirely self-contained, and so no mistake can be 
made in the erection by setting out or fixing the bearings 
and footsteps pn 

The head of the water working the turbine is 33ft., and the 
power developed varies from 14 to 12 horse power, accord- 
ing to the quantity of water at disposal. The useful effect 
is about 70 per cent. 











Supriy oF AMMUNITION IN THE FreLD.—The followin 
letter, signed “ Victoria Cross,” appears in the Pall Ma 
Gazette of last Tuesday :—‘In your article on this subject 
you ask,‘ Can any single officer, non-commissioned officer, 
or man _in the British service tell us how, if Private Brown 
runs out of cartridges in action, he can get any more ?” 
Nothing is so simple, and I can not only explain to you the 

rocess, but also give you a case in point. I happened to 
ee one of the storming party at the capture of the 
‘ Quarries’ (an advanced work of the Russians in front of the 
Redan) on June 7, 1855. On this occasion there was a slight 
mistake in the orders given to our ‘supports,’ who, instead 
of ‘supporting’ us as soon as we took the work, at 5.30 in 
the evening, only arrived to ‘relieve’ us at 9.30 the next 
morning. Owing to this little error, and to what I may call 
other natural causes, Private Brown of my company, as well 
as most of his comrades, ran out of ammunition. I there- 
upon sent a sergeant and two men to the rear with orders to 
bring a supply as fast as possible. They returned with a 
polite message from the officer in charge of the magazine to 
the effect that I should have what I required if I would send 
the proper ‘requisition’ in writing. the meanwhile we 
ad bene iven out of the Quarries, and were holding on by 
the reverse of the work, and just when my messenger re- 
turned we had to recapture the work at the point of the 
bayonet; but I have no reason to —— that the officer 
would not have fulfilled his promise I sent him the 
proper document, which you will observe I was only pre- 
vented from doing because I happened to be otherwise 
occupied. You will see from this, Sir, that nothing is 
simpler than the process of supplying ammunition to British 
troups in action. The only point I am not quite clear about 
is the proper breadth of margin of the paper on which the 
7 requisition should be written, but I have reason to 
believe that ‘half-margin foolscap’ is the _—- form of the 
document, and I will state my reason for t ng so. After 
the fall of Sebastopol I was one day on guard in the Redan, 
and shortly before I was relieved I discovered that one of the 
unexploded Russian magazines was on fire. I placed m 
g and sentries in safety, warned the officer who reliev 
me, and as soon as I returned to camp wrote a hurried re- 
port of the circumstance, which was returned to me because 
it was written m ‘quatter margin foolécap instead of 
‘half margin.’ I am therefore of opinion that the proper 
form of a requisition for ammunition for British troops in 
action is a ‘half margin’ foolscap. I have omitted to state 
that on the occasion referred to Private Brown was un- 
fortunately killed while engaged for the third or fourth time, 
| I forget which, in retaking the work at the point of the 

bayonet. As he was dying he ee (verbally, not in 
writing) to send his prayer-book to his mother at home, 

2 did.” 
va Exsecar Inonworxs.—The above works, which have 
been partly closed since the boiler explosion on the 2nd of 
October, will be in operation again in a few days. All the 
boilers have been thoroughly tested and officially inspected. 
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e Pursuing the same system with these eight characters | at no very distant future, to become the actual, if not 

THE MORSE ALPHABET. we have by first afsing 6 40h aif then © dash the recognise, capital of India. 

By W. H. Prerce, Assoc. Inst., C.E. +++ “Pepresenting the letter h The allotments for public works during the year 
Tw all the instruments to which your attention will ——— re v under report amounted to 1,462,981/., but the ex- 
be direeted, the alphabet js formed of short and long ome f penditure was only 1,366,188/., or 96,7937. less than 
signals, separated by variable intervals or spaces. The ee (German). the amount sanctioned. This unexpended balance is 
short signal is called the dof, the long signal the das, peri ie usually considered as a “saving;” but upon what 
and there are three spaces—viz., the spaces separating ——. principle a sum which may fairly be said to be lost to 
the elements 6f a letter, the letters of a word, and the So the country can be called a “saving” seems rather 
words themselves. Thus, there are a dot, a dash, and mer difficult to comprehend ; for all capital expended on 
three spaces; and let me at once carefully impress SL Ea? public works, especially when they are of a re- 
upon you the value of these spaces. The spaces indi- ambi ce munerative character, represents so much laid out for 
cating the absence of the current are as valuable as nj aioe the improvement of the estate, and any unexpended 
the "marks itdicating the presence of the current. —-—.— . balance in one year which cannot be carried forward 
Beginners ate'apt to neglect them altogether. They ee v', ” 0 for expenditure in the next represents so much un- 
conceive the Morse alphabet to consist solely of dots ee ” ch. employed capital, and should be considered as a “loss” 
and dashes; and thus treble the time required to learn| There is also the French accented é (.. — . .), and| instead of a “saving.” The local funds similarly 
it, and increase enormously the difficulties of becoming} it will be observed that, with the exception of this | show an expended balance of 83,940/. out of a grant 


good signallers. In’ reading by sound, attention to! letter, none other exceeds four recorded signals, of less than 240,0002. og Large -_—< establish- 
spacing is eyen more valuable than in reading by} Thus b 3 : k mént was 212,725/., being about equivalent to 16.26 
tus by, employing Susmsspively OBS, lata Stee per cent. on the expenditure. As usual, considerable 


sight ; and, therefore, as you have.to read by sound | , : . i ths Sate 
as well as by sight, pray watch carefully the spacing = it wo thed te bets ai ties ould obélit difficulty appears to have been experienced in properly 
in regulating the duration of these signals }, for | sixty-two, in fact the combinations obtained, are | S4pervising work, hat... Pale deficient strength of 
+ hed ow much a signal ~~ dot. Music is not only} shown by summing the geometrical progression the engineering ests ent and the demands of the 

noise chased into rhythm,” but time divided with un-| () +924 934-914 95 2*+1)_9, Now if these Abyssinian expedition. ; 
erring accuracy into intervals of varying but well de-| signals are sent with their proper spaces great accuraey| Under the head of Military Works the following 
fined duration. Morse sending, when perfect, also| is attained, for the absence of a dot or dash here or | Particulars appear the most important. Nothing seems 
divides time into equally accurate multiples and sub-| there, owing to failures in the apparatus or other |'© have been done towards completing the Bombay 
multiples of some arbitrary standard or unit. causes, is of little moment. The absence of a dot or | Harbour Defences, but some progress has been made 
The duration of a dot is taken as the unit of length:| dash is at once shown by the improper length of the with the fortifications at Aden. In cantonments at- 
1. A dash is equal to three dots. space. It is for this reason that so much advantage | *ttion seems to have been principally directed to- 
2. The space between the elements of a letter is| is supposed to arise from the introduction of mechanical | ¥2"dS securing improved water a At Aden 
equal to one dot. , senders, which dispense entirely with the manipulation considerable progress was made with the duct of the 
3. The space between the letters of a word is equal | of the clerk. Accuracy is not only assured, but speed vere Prag pelt polices roger Soca to 
d > 


to three dots. attained. 
4. The space between two words is equal to si¢ dots.| The numerals \eonsist‘of combinations of five marks, pe Xie homers 
; epth o ¥ 


The dot is rather an unfortunate appellation to this | and are ‘yeryyeasily acquired. As the accuracy of * By: Aaa ; 
signal, because it conveys the ites ‘ol a point, or, | transmission. of is of great consequence the ewe: yess is“ figeals Wh 
speaking electrically, a -current of infinitely short | 4t@S0 contrived that the first half acts as a check Pocne th dia’ of he 
duration. Electro-magnets, however, involve time in | UPOM the eorrectness of the ee hell and vi SF gate Pe! rome j 1e City 
magnetisation. Currents involve time in transmitting} .The’stops-and otlier of punct 2 mad, river, whence the water 
co due to the retardation ~ induction. Clock- nic r. oe ay use oy ent 2 
work requires time to run, Currents must be of|-- «+> +s im #rance or french mcs- ; * we ep as viee" wn 
sensible duration. The dot, therefore, itself involves | S48@$s: + : ee ore of = yor ppc ner — — 4 i * 
time, but it is variable. The length of the dot should | is als®.agood-deal used to represent the line of divi- Pd he en “aps Kirk al h : ree ag 
increase with the length.of the-cireuit. In long sub-| sion in fractions, The simplicity and clearness of this ary ne = aaa -~ watery] bein ar" 
marine lines the dot has to be considerably longer than | #/phabet is such that messages in every European kted,,anc the pipes for ite distribuliaiaes eid 
the dash itself on short open air lines, and the same | tongue are tranamitted by clerks ignorant of the lan- whom ae and repairs have also 
thing happens upon lines where translation occurs. fuage itself with great accuracy, considering all things. th . ayer at § — and n 4 —_ 
Thus, in commencing, it is best to acquire the habit of | Lf the words were only spaced accurately, errors would sailen of merensing Ge wall sopply "sf chose 
making short firm dashes rather than smart sharp dots. be impossible. . A knowledge of the Morse alphabet | yous re > oan : 
When once one has learned to send well, it is very frequently enables us to unravel errors that are other- ours the want of sanctioned: Plame per 
easy to learn to send quick, but when one has got| Wise mysterious. Bad spacing causes ridiculous mates ys opens for the accommoiation » of 
into the bad habit of sending short and rapid dots, it | blunders. wonge St ay chest of the budget allotment. | A 
is very difficult to get into the way of sending firmly We formerly used a different alphabet in England, ae pe ag ponggens os Bengais etees Gs, 
and regularly. Beginners are too desirous to send | but the breaks of gauge upon submarine cables was herent since been approved, and estimates for 
quick, and they rather take pride in the number of| found very inconvenient. The alphabet in its present wri heh eg SAR Dr eae Mier ay 
words they send per minute than in the accuracy with | form is due to Steinheil. It is particularly known as a vier] in : i blic buildi 
which they space out the elements of this telegraphic | the Austro-German union alphabet. The term Morse] 5° eral improvements in the public buildings of 
music. alphabet is applied to any alphabet consisting of dots mbay are under consideration, a considerable 
The Morse alphabet has seen many modifications ; and dashes, — ¢ ae My — cores oom its a 
but in its present form it is almost universally used on |... America they adopt what are called “space” or wh: a to o a - — emg - other = 
this side of the Atlantic. In America they have “break” letters. La dom pr es  Soemenag pr negate darcor og od 

‘ * , mex ita . ’ 
wad a a oe cnn te font, a «ew ier 

P ; Cie in office ‘for Bombay is under discussion; the new 
ie. 3,23. secretariat buildings have made good progress, but 


+ representing the letter e. 21 
—~ » a. - ad es cee) 3 ws er t of the ee Works Offices has 

: dot before eachTof these elementary cha.| Figures are also invariably sent twice to avoid error, | been yed..on t of its high estimated cost. 
Elaging e dot, before cachiof these elementary cha first in cypher, and then spelt out in full. A long} All the extermibanasomry, of the Gieernment House, 


ters, we have : - , : 
a iT eed ele dash —— is a dash equal to two dashes, and’ is used | at esh Khind, near » is completed, 
‘i g ~ for the letter L. f e.. and. the interiorworks*aredstated to be progress- 
: " n The Steinheil alphabet is used in’ England on the| ing favourably) ‘enimppemwetory is, being added 
Plaeing a dash before each elementary, signal we| single needle instrument, motion to the left signifying th jee hegeabhakdosital.;. i 
have: = age a dot, and motion to the right a dash. " wthe esplanade, for 
“¢ . representing the letter n. (To be continued.) a plans and ; e f ty; the penn 
‘ A , as opene 
We ‘thus obtain four distinct signals which are appor- yew civi hespital at 
tioned to those letters of the alpbabet which 4 t ‘THE : " ‘ 
- es PUBLIC WO IN’ BOMBAY ™ _— oy wget 
frequently in use in Huropean languages. te 
N +b P IDENCY.. sa 


ese f ignal 
se fer SEES | ‘Tae annual Publi Works! Administration reports , 
representing the letter « of the several presidencies of India contain collec- | terian church has been commenced at; 
ae , 4 tively the largest amount of information, relative to | a Roman Catholic chapel nearly comp 
jee ¥ r the progress of important works in India, to be-ob-| bad. Besides the above, several i 
_—— % w tained a any published documents. Some of these}buildings have been i 
Similarly with a dash we get se the past year 1867.63--havevalready-reached hall. noti i Elpi 
—.. representing the letter d pie occasions hee Sh the: Bengal a 
=i 7 . presidency contains the capitelof India, as well.as} U: 
ianaendii ,* $ some of the most important «works in the whole }include 
|| empire, the Bombay presidency may pe tad | ti 
e pres . 
“ OL 2+ 4 - 
fairy 
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ow, if we affix before each of 
a dot, we get 





) Epeenitural works, which 


ee. 
tanks, dams, &c., besides the prepara- 
po pees for new works, and the pro- 





er undertakings, considerable 
have been made at the Ekrook 
Nionk “Works, close to Sholapore. The puddle trench 


* The following paper formed the subject of a lecture de- considered entitled to priority gress 
livered at the Hartley Institution, Soutboonpeeoe te a class of | dency town is second only to 


pupils studying practical telegraphy for service in India. count of its greater proximity to 
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has been completed nearly the whole way across the 
valley, and the dam is now assuming a formidable 
appearance; the left bank principal canal has been 
commenced, and the ground broken for three miles. 
It is anticipated that this large storage tank or lake 
will be completed by June, 1869. The Lakh project 


in the. Ahmeduggur district has been, pushed on } 


vigorously, The excavation of the canal is complete, 
and water has been passed down for a portion. of its 
length. A survey for an extensive. project on the 
Godavery river has been completed, ph the plans and 
estimates are under preparation. The project is to 
consist of a weir and two canals, one 50 miles and the 
other 110 miles in length, on either bank of the river. 


The chapter relating to commmunications is perhaps 
the least satisfactory of the whole report; little only 
appears to have been done anywhere, and only in small 
and detached sections. Attention, however, appears 
. to have been principally directed to improving the 
roads across the ghauts, communicating with the sea 
coast at the one side and the interior of the country 
at the other. The most important of these is the 
road from Karwar, o¢@ Ankola and the Arbyle Ghaut, 
to the Dharwar frontier, having a total length of 75 
miles: This line was first opened up with the view of 
facilitating the export of cotton from the great Dhar- 
war cotton districts to the port of Karwar; the line, 
imperfectly laid out at first, has now been improved, 
‘ and better gradients obtained; a great portion of it 
is metalled, and the principal obstruction to traffic 
now eee is the state of the wooden bridges be- 
tween Soonksal and Arbyle. These are repaired from 
time to time, but plaus have been~ prepared for re- 

lacing them by new bridges with iron superstructures. 
he Parpoolee ghaut road is open‘for traffic between 
Belgaum and Vingorla, but much* remains: to be done 
on the ghaut itself, on which eight large riversvate 
still unbridged. In Khandeish, the road from Dhoolia 
to the Great Indian Peninsula Railway.at isgaum 


has been completed, with the exteption-of a bridge |: 


over the Girna river. 

But little progress has been made- in the construc- 
tion of bridges on the Gourseppa Ghaut road in 
Canara owing to the unhealthiness of the locality ; 
their .completion is, however, being ually prd- 
ceeded with, The Quoina bridge at Kurar, which 
was described on page 244 of our fifth volume, has been 
under. construction, in. anticipation of the arrival of 
the ironwork from England; andthe piers of bridges 
over the Mohur river in Kavia, and the Saburmuttee 
river at Almedabad, are now finished, awating the 
arrival of their iron superstructures.. ‘The construc- 
tion of several. minor briek bridges invarious districts, 
— - Sind, are also reported as in progress or com- 

eted. 

, The improvements for the navigation-of the Indus 
at Sukkur have been proceeded with vigorously. A 
strip of rock about 50 ft. wide, of the whole length 
of the pass, has been removed down to the Zero of 
Bukkur gauge, and a clear; open channel has been 
formed which will preatly relieve the. Roree Puss 
during the next inundation. * 

Amongst the few municipal works mentioned in the 
report are the Eastern Boulevard, in Bombay, reach- 
ing from the Elphinstone Circle..to the Bazaar Gate, 
2600 ft. long, which it was expected: would be com- 
pleted this year; the metalling of Foras roads ; the 
supply ne "ea to wd yay ha Kurrar, in peg 

m t oorsee: cana iron-pipés.-crossing the 
bed of the Krishna and ray vee i pposite bank 
td an extensive reservoir; increasing: the-supply of 
water ‘to the city of Almedabad; and the metalling 
aud construction of various shert. lengths. of local and 
su Ss. t M49 +4 PIS 
With reference tojarbour’ improvements, it has 
been deté?mined that a deep-water -basin for large 
ships shall form :part’of' the Moody Bay reclamation 

roject, A small extension 6: and of the Apollo 
ay reclamation, was earried:out.during the year, and 
it is expected that thelatter mndertaking, as well as 
the Gun Carriage. Reclamation. project, will be com- 
pleted by Christmas next. “Additions have been made 


Bombay Harbour, has been decided upon. A dioptric 
light of the first order has been fixed on the lighthouse 
at Marshag, Aden; and a lighthouse has been com- 
pleted at Vaux’s Tomb, at the mouth of the Taptee 
river, near Surat. 








THE BESSEMER PROCESS. 
To rue Epitor or ExGingerine. 
Srz,—The attention paid by Ex@ryegnine to every im- 


pore in the Bessemer which can add to the 

‘acilities for cbtaining a good and cheap steel, induces me to 

offer you the enclo description of a method for de- 

termining the proportion of in iron and steel,’ It 
has been worked out by Professor Eggertz at the School of 

Mines, at Fahlun, and translated oan applied in practice by 

me. I can, with every confidence, recommend this process 

as an easy and correct one, and one of which the steel works 
of this country may beneficially ayail themselves in pur- 
chasing their spiegeleisen, The more manganese and the less 
silicon and carbon the latter contains the greater will be its 
value, and I have, compiled the process for 
estimation of the manganese with the one for silicon and 

phite. The combined carbon will easily be estimated by 
the carburisation, now well known at all the steel works in 
this country. 

C. P. SanpBERG. 

Swedish Consulate, London, E.C., Oct. 12, 1868. 

On the Determination of Silicony-Graphite, and Manganese 
in Iron and Steel. By Professor V. Eacentz, School of 
Mines, Fahlun, Sweden. 

Silicon, ite—To 4 ce. of sulphuric acid are added 
20 ec. of water in a beaker of 100.ec. capacity, and when the 
heat produced by the combination. of the water and the acid 
has entirely disappeared, 2 es of pig iron finely 

uted acid and boiled for half 


powdered are shaken into the 
an hour. (For steel and wrought iron not less than 3 grammes 
should be taken, and the acid for solution added in the pro- 


iron). The solution is then 
Aa ve pte to pe Sap to 
mn of nitric acid sp. gr. 

1.20 added, boiled fora tartr af an hour, and denailts 
on a wéter' bash, t i, on holding a watch glass 
beaker, there occurs upon it’no perceptible conden- 
B80 ec. of water and 6 cc. o 


erie seid, BBs sboik. for a quarter of an 
, and ad tities ik i Gd if there appears to 
be anything besides silica and graphite undissolved in the 
solution. e insoluble silica and graphite are thrown on a 
filter, which has been dried at 100° c., and carefully weighed, 
washed with cold water until the washings give no iron re- 
action when tested with ferrocyanide of potassium; then 
washed with boiling water containing’5 per cent.. of nitric 
acid, taking care not to allow the acid water to enter the 
filtrate in which the manganese is to be estimated. The 
silica and graphite are then dried on the filter at 100° C., 
and weighed, ignited in a porcelain crucible, and the weight 
carefully taken. The difference between ‘the weighings 
before and after ignition gives the amount of the graphite. 
After ignition the silica should appear ‘quite white, an 
trace of red colouration showing it.to be contaminated wit. 
iron. The percentage of silicon inthe silica is 48. : 
Manganese,—The filtrate from the silica is diluted with 
water until it measures 400 cc., and accurately divided into 
two portions of 200 cc. each, one of which is set on one side, 
and in the other the manganese is estimated in the following 
manner. (In the case of. wrought iron and steel, where 
3 grammes are taken, the solution is diluted to 200 cc., and 
the manganese estimated without dividing the solution.) A 
saturated solution of carbonate of soda is added to the 
manganese solution until it becomes nearly neutralised, 
appearing of a deep brown colour; water containing-6 per 
cent. of carbonate of soda is then added drop by: drop until a 
slight turbidity occurs in the solution ; and if on standing in 
the cold this turbidity rather increases than diminishes, 
sufficient soda has‘ been ‘added (if too much soda has been 
added, and a precipitate is thrown down, the excess of soda 
must be neutralised by hydrochloric acid); to the slightly 
turbid solution 14 cc. of hydrochloric acid is added, and 
heated on the water bath until the solution becomes elear ; 
dilute with about half as much water as the volumeof the 
solutitn, and add. 30.cc, of a saturated solution of acetate of 
soda, boil for a quarter of an hour, allow the precipitated 
iron to settle, and decant the clear liquid through a filter, 
washing the iron by decantation with boilin, ing water contain- 
ing 4 per cent. of acetate of soda; finally throw the iron on 
the filter, and continue the washing until bromine water 
iyes no reaction, showing that all the manganese has 
through the filter; evaporate the filtrate down to or 


of 
bromine to ‘precipitate the manganese, and keep it about 
that temperature for twelve hours, stirring occasionally, 
a glass rod the solution after addition of the bromine | 
of 9, yellow or, brownish colour, but should be perfectly 
colourless before filtering. The. manganese ‘is now thrown 
on a filter which has been dried at 100°C. and accurately 
ighed, washed with ¢old 100°C. aml, welebel, ho wt of 
pone pre 


500 cc.,‘and at the temperature of 60° C.; add afew dro; 








THE MONT CENIS TUNNEL. 


Tue Paris correspondent of the Zimes has made 
the following extraordinary statement respecting the 
works of the Mont Cenis tunnel : 


_ The Italienne my published the .sta- 
tistics of the t Cenis tunnel up to the end of September, 
showing that on the first of this month, at the southern end, 
5211 metres have been pierced, at the. northern end, 3631, 
making to 8842 metres, out of 12,220,and leaving only © 
3377 to pierce in order to complete the tunnel. This isa 
specious way of putting it, but it is not quite the correct 
way, and is apt to mislead. The tunnel consists of two in- 
clines, meeting at the highest point. When the workmen 
on. one side shall reach that poimt, they cannot push on to 
meet those who are burrowing away upwards from the other 
side, and the reasons why they cannot are pretty obvious. 
In the first place, as they would be going down hill, the water 
would flow down upon them, and then, moreover, they would 
have no guide for their direction. Opposite each entrance 
of the tunnel is placed an object from which they take their 
direction, working straight from it, and keeping it alwaye in 
view. If they lost that, which. they must do after a few 
yards’ descent, they would. be like mariners without a,com- 
pass. So that to calculate the time likely to elapse before 
the tunnel is compléted,; on the basis of the joint amount of 
the work done’on both sides, is ‘altogether erroneous. The 
true e.is the amount of work still to be done on the side 
which is least advanced, because when the workmen on the 
other side have got to the top they must cross their hands 
and wait. So that, supposing the two tunnels now boring, 
one from the north and the other from the south, to be of 
equal length, a point on which I have no positive informa- 
tion, the proper way to estimate’ the probable date of the 
termination of the great task is to halve the entire length of 
tunnel, which gives us 6110 metres, and then to calculate 
how long, at the present rate of pro; , it will take to 
pierce the 2479 metres which, with the 3631 already pierced 
on the north side, make up 6110. The difference betweeri 
the two modes of calculation is very great. By the one com- 
monly adopted the work ap to be considerably more than 
two-thirds done ; by the other, and correct process, what re- 
mains: to be done is very nearly as 6 to 12. 


An English correspondent of the Zimes has addressed 


f | to,it the following remarks upon these extraordinary 


conclusions : 

The difficulties apprehended by your Paris correspondent 
as to continuing the works of the Mont Cenis tunnel in either 
direction past the intramontine summit are without foun- 
dation. “ dipping” from the inclination of 1-in 2000 on 
the southern side, to that of 1 in 45 on the northern side, but 
little water may be expected to be found, judging from the 
portions of the work already completed. But, even if the 
inflow were 1000 gallons, or, say, 28 barrels a minute, and 
the southern face were worked half a mile down the slope of 
I in 45, or to a depth of 59ft. below the summit, 20 horse 
power, supplied by the compressed air engines, would clear it. 

As to losing the “direction” after passing the summit, the 
difficulty is purely imaginary, as every engineer is fully 
aware.. Many tunnels are curved, and to such an extent 
that for a great portion of their length neither end can be 
seen. 








LIQUID FUEL ON SHIPBOARD. 
To tue Epiror or ENGINEERING. 

Srr,—I see in your impression of the 16th inst., an account 
of a trial of Jiquid fuel on board the Retriever, on the Thames. 
Though a patentee of one of the first and most effective 
systems of burning oils, I now take little interest in the sub- 


ject, and think with one of your writers that there is little 


ope of steam navigation ever being influenced by it in this 
part of the world. But if there is any honour at all in as 
the first to have run a large or regular trading ship wit 
liquid fuel, then that honour certainly belongs to a Clyde 
shipping company. The vessel I allude to is about 400 tons 
burthen, and 9 several trips down the Frith of ee with 
her three furnaces burning oil, in the month of May last. 
She afterwards went a voyage of several weeks to the south 
of Europe, but on this occasion, with only one oil furnace, as 
it was found impossible to get tank room sufficient for the 
three in the oll space of time she had before sailing. On 
her return to the Clyde, after burning oil for several weeks, 
the furnace and all its very simple apparatus were as perfect 
as on the day it started. 

The liquid fuel question has lost its interest here, not be- 
cause a simple oa effective furnace has not been found, but 
solely on account of the high price of oil as compared with 
coal in this country. ; 

I enclose my card, and beg to subscribe myself, 

Yours very truly, 
; _ -Lrqurp Fuet. 





»G@lasgow, October 19, 1863. 
op } = 


foun shipwrights,and,ten, labourers have been. entered in 





oie Surrs or Wur.—During the past week thirty- 


thé wharfage accommod at Karwar, which port lorie acid; dried at 100% C.-andw. 
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mencéd ‘at*¥arious ports inthe Northern “Kowkan ; | im. porcelain, crucible at a white heat, and*is then ahi | fifty add onal labourers have been bo or eee ay, 
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in the,,Taptee. river at; Surat, which were.,constantly )—is already 


being washed away, owing to the. perpetual» changes 
in the beddf' the Side the orders for suspension of of ie 
hotice has 
resort to the old 
which time at 

has given great 


active ‘operations ‘at Kurtachee’ having’ continued in 
force throughout the year, the quantity ‘of’ work 
executed there has been bufsmall. 5 8 

The site for a lighthouse on the South-west Prongs, ' 
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THE CENTRAL PARK, NEW YORK. 


Te mall, nearly a quarter of a mile long, shaded 
with a double avenue of well-grown trees, forms the 
fashionable lounging promenade of the Park. It oc- 
cupies the centre of a comparatively level area towards 
the south-east, round which the carriage drive, starting 
from the fifth avenue entrance, sweeps towards the west, 
continuing its course with its full width of 60 ft., and 
towards the south branching off into a narrower road 
of 45 ft. width. With easy curves, which increase the 
length of the drive, and at the same time afford facilities 
for picturesque treatment, these branches meet and 
blend witha carriage road crossing the park from 72nd 
street south to 72nd street north, bearing now to the 
right towards shaded nooks, where visitors may alight 
and lounge, now to the left, to a level sunny ground, 
designed for a carriage concourse. The irregular piece 
of ground enclosed between the forked drive east 
and west, and that one running north and south, is 
bisected by the mall, which is approached through 
well grassed plats and gay flower beds, and ter- 
minates at the terrace, on the design of which, as one 
of the key points of the park, much care and money, 
and more taste, has been expended. As we explained, 
last week, a bridge of an exceptional class, carries the 
carriage road over the end of the mall, which de- 
scends with broad flights of steps to the large lake, 
the difference of level being about 25 ft. The 
accompanying plan will render the arrangement easily 
understood. The mall on the south side of the 
carriage drive opens into an almost rectangular area, 
which is approached also by four narrow walks, 
emerging upon the open, from shady recesses, 
hidden by trees and rocks. In the area are disposed 
two jets in circular basins, with smaller drinking 
fountains near them. Immediately opposite to 
these, two narrow paths terminate in a raised step, 
abutting on the drive, for the convenience of those 
who wish to alight from their carriages, while a 
central flight of steps forms the communication 
between the mall and the lower terrace. Across and 
beneath the drive the width of this communication is 
the same as that of the steps, as will be seen from the 
plan, but beyond, it opens in a covered space of 
double the width, which forms on the lower level a 
shaded retreat, from which a highly finished picture of 
the lake is obtained, and above, a stand point, ap- 
proached by the two sweeping walks of the upper 
terrace, which slope down gradually with one small 
flight of steps to the centre of the lower terrace; 
this covered recess is flanked on each side by two 
broad stairways. The centre of the lower terrace is 


J 
¢ 


nit AY 


occupied with a large fountain, and immediately in 
front is placed the boat landing from the lake. 
Viewed from the terrace, the broken border of the 
ornamental waters, here and there absolutely bold and 
recipitous, with black rocks concealed ostentatiously 
f luxuriant trees, present a c ing contrast to 
the beautiful monotony of the long straight mall; 
while seen from the lake, the terrace, with its 
varying levels, fountains, and rich statuary, will when 
completed, afford perhaps, the finest examples of art 
gardening ever produced. The introduction of sculp- 
ture of an expensive character formed no portion of 
the scheme of the commissioners, and the terrace can 

















Norsz. On page 338 of the last number of Encryxzsrine, 
the collecting grounds of the Croton main reservoir are stated 
to occupy an area of 400 acres, instead of 400 square miles. 





only be completed by private gifts, which will not be 
long wanting to enrich this already beautiful portion 
of the park ; and the pedestals, as they stand, har- 
monise with the general plan. In its entirety the 
design will be as follows: At the head of the south 
flight of steps leading from the mall, it is pro- 
osed to place at A and B, bronze statues em- 
Eiematical of Day and Night, and at the side en- 
trances from the drive C, D, E, F, four groups 
of “ Sunlight, Moonlight, Twilight, and Starlight” are 
to be erected. At the head of the north flight, G, H, 
I, J, on a level with the drive, Childhood, Youth, Ma- 





centre ; the vertical nape of the eovering are united 
into rude arches, and the growth of vines is encouraged 
over the whole building, so that in summer it is con- 
verted into a leafy bower, made beautiful with the bright 
flowers of the American creepers. The floor, which 
is made of half round timber laid with the bark un- 
touched, is broken with seats and tables, the former so 
disposed as to afford a large sitting accommodation, 
while the intricacies of their arrangement give every 
facility for the babies to pursue and evade each other 
in the games wherein they take delight. The sides of 
the structure are fenced in securely, to” prevent any 


THE TERRACE ; RAMP AT FOOT OF STEPS. 


turity, and Old Age are to find space, while vases, at 
K K, are to surmount the pedestals. The bases, L, 
M, N, O, are to be crowned with statues indicative of 
the Seasons, and four smaller ones of the Mountain, 
the Valley, the River, and the Lake, are to ornament 
the pedestals at the terrace level. Two large bronze 
groups, T,O, of Science and Art, stand in recesses facing 
the broad stone stairways, and the centre of the covered 
arcade is to be occupied with a composition represent- 
ing Nature. This group is intended to consist of four 
figures, each arranged to occupy a separate niche or 
shallow recess, in an architectural composition, that 
will form a centre to the four, and a background to 
each. It will be terminated above with a vase or 
patera, filled with sculptured fruit, forest leaves, and 

, the marble statues a . 

ora, Pomona, Sylva, and Ceres (V, W, X, Y n 
the pavement above this group, and on the level of 
the higher terrace, a glased opening is to be intro- 
duced, and special provision will also be made in the 
design for the ornamental ceiling of the arcade, so 
that, without attracting attention to the real source 
from which it comes, a tempered light will be shed 
directly over the group, and appear to emanate from 
it. The fountain, Z, which occupies the centre, will 
be of bronze. Who shall say that Americans are 
devoid of refined taste and practical poetry? 

The completion of the Terrace is hardly yet com- 
plete. The ceiling of the corridor and covered alcove 
is made of encaustic tiles, arranged in panels; the 
floor, also, is of the same material. The roofis arched 
in three spans, and the leading lines of these arches 
are t out in rm pay | marble and Caen stone. 
The sides are recessed for drinking fountains, and the 
intermediate spaces, it is intended shall be enriched with 
fresco paintings. The balustrades of the stairways lead- 
ing from the upper to the lower Terrace are of elegant 
design and workmanship, and the dies at the foot, 
which will in the future be used as — pedestals, 
are beautifully wrought. Four ramps the facade 
of the arcade, each carved in relief, with an all 
of one of the four quarters of the year, the spandrils 
being filled with the appropriate buds and flowers of 
the season. We have selected that of “ Summer” for 
illustration. 

oe So ese the a oo ee 
rustic shelter, designed entirely for the use of young 
children. It is octagonal in , measuring 110 ft. 
ing the summit of a little eminence 


across, and occupying 
from which a pleasing view is obtained 


four entrances, as shown in the 
area is covered in with a low roof, raised in the 


. are | is 
, and the enclosed 





liliputian casualties. One cannot but admire the 
thoughtfulness which is evident on all sides, in the de- 
sign of the Central Park, and if one feels disposed to 
smile at the somewhat exaggerated display of senti- 
ment here and there, in the poetic nomenclature and 
statued allegories, too deep to read without a glossary, 
and still more at the rather florid snatches that 
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whose teams flash down the trotting course, doin 
their mile in anything over two fifteen; we say 


this consideration commands the warmest praise and | that a chimney for ven’ 
commendation to those commissioners who, under the | ment. 


SS En ea nt 
the regard to the sanitary acquirements of 
on is fixed in each 


Of course, in the Central Park these 


ent of Andrew H. Green, have done their | are for all the birds that can be encouraged to live in 


work so thoroughly and well. 





them ; for it is a part of the general design 


DRINKING FOUNTAIN FOR HORSES. 


And here we may allude to another pretty feature, 
not confined to the Central Park, but common to almost 
every green tree in New York. In all the par and 
squares of the city, the trees are ornamented with one 








DIE AT FOOT OF WEST STEPS. 


or more little wooden pent houses, provided for the 
sparrows. Those small feathered bundles of London 
impudence are prized in New York, where they are 
not indigenous ; but so many efforts have of late years 


SUMMER HOUSE IN THE BAMBLE. 


been made to acclimatise them, at last, with success, 
that these naturalised citizens are beginning to abound, 
and without losing any of their h precocity, they 
are distinguished by marked Transatlantic characteris- 
tics. The American winters are too much for even 
the sparrows without somejshelter, and therefore 





trees with songsters. There are besides, aviaries, 
dove-cotes, and pigeon-houses for the rarer and more 
domesticated birds. 

The lakes in like manner are being rapidly occupied 


(sa be ores ee ee 
Meza lM el 


THE SPRINGS. 


Hamburg and London have con- 


with waterfowl. 
tributed handsome donations of white and black swans 
to the commissioners, who met with some ill luck 
with them at first; but now they have acclimatised 
themselves, and float as gracefully and re 
their new home as when they trimmed their feathers 
on Dutch or English waters. 

Numerous rustic fountains are scattered over the 
park, which, while they are less costly, present also a 
more pleasing effect than designs of a more set and 
elaborate character. ‘There are besides, in prominent 
spots, drinking places of some architectural preten- 
sions. ‘The accompanying illustration shows the 






























horse fountain; which is about to be 
e circle near the large lake. A series of 
are ranged near the top of the structure, 

discharged for the use of 


jets of water are 


BOAT LANDING STAGE. 


Of the buildings projected or already in hand, two 
of the principal are, a pavilion for the sale of artificial 
shale waters, which is being erected at a cost of 
30,000 dols., and a house adjoining the large area de- 
voted to a boys’ playground, containing store rooms and 
rows of closets, thorough toilet accommodation, &c. 
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PLAN OF THE TERRACE, 
A similar building attached to the girls’ playground 
is now erected, as well as an ornamental store house 
for the use of the boatmen on the large lake. The 
laygrounds themselves are divided into a number of 
fiferent lots, each devoted to the use of a se 
school. All these lots, both for male and female re- 
creation, are readily rented by the various schools in 
the City of New York. . 








New Srreet From BLackFRiaks TO THE MAnsIon- 
HOUSE.—The Metropolitan Board of Works, deeming it de- 
sirable that their works along the new street from Black- 
friars to the Mansion-house should be carried on under the 
same ent as those of the Metropolitan District 
Railway, with a view to —— and economy, have made 

ts with the railway company, whereby the com- 
we undertaken the formation of the sewer and subway 
at the same time as their railway up to the point where the 
railway and street will diverge, for the sum of 22,0007. The 
portion of the sewer and subway to be so constructed by the 
railway company is that to the east of St. Andrew’s-hill, 
while that to the west of Chatham-place is included in the 
Thames Contract No. 3, but there remained 
an intermediate space of about 700 ft. and a short of 
vaults, the execution of which has been given to Mr. We ‘i 
at the rates of payment specified in the schedule of prices at- 
tached to his contract for the portion of the Thames - 
ment from the Temple to Blackfriars-bridge, at the estimated 
cost of 10,0007, 


pan 
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THE BELGIAN RAILWAYS. 

Brrerum was the first State in which the construction of 
railways was first adopted as a measure of public policy. The 
merit of early recognising them as the most effective means of 
national intercommunication belongs to Leopold, late King 
of the Belgians ; and although his sagacity in this respect’ has 
hitherto received but slight recognition, the success of his 
railway policy really constitutes one of the chief glories of 
his reign. Leopold had scarcely been installed monarch of 
his new kingdom in 1831, than he directed the attention of 
his ministers to the construction of railways as one of the 
most effective means of developing the resources of the State. 
Even in England at that time—the birthplace of the railway 
and the locomotive—the extension of railways was encoun- 
tered by obloquy, denunciation, and resistance. It is not, 
therefore, surprising that Leopold had considerable difficul- 
ties to overcome in inducing the Chambers to adopt his 
views. Railways were among the newest of new things. 
Nothing of the Lind was known in Belgium, where a locomo- 
tive had not yet been seen, and some of the rural deputies 
were probably as much alarmed at the idea of fire-horses 
running through their quiet fields as our own bucolic popu- 
lation were about the same period. But Leopold had no such 
misgivings ; for he had seen with his own eyes the locomo- 
tive at work on the Liverpool and Manchester Railway, and 
the sight had made an impression on his mind that was never 
effaced. 

The first measure laid before the Belgian Chambers by 
command of the King, was for a single line of railway be- 
tween Antwerp and Lidge, to connect the principal manufac- 
turing district of Belgium with its principal seaport, ps 

recisely similar in its object to that between Liverpool an 
Senchesten, by which it was doubtless suggested. It was 
proposed that the line should Le constructed at the public 
cost, and that the requisite funds should be raised partly by 
taxation and partly byoans. The King was well supported 

his ministers, with the able M. Rogier at their head; but 
the measure was not allowed to pass without considerable 
opposition. Some of the leading deputies were of opinion 
that the policy of the King was of too speculative and am- 
bitious a character; and they urged, not without good show 
of reason, that it was See See to burden the young king- 
dom with so heavy a liability before it had recovered from 
the effects of the revolution through which it had just passed. 

But the King and his ministers persevered.’ They re- 
solved to incur the probable risk for the sake of the certain 
good. The whole scheme underwent revision and enlarge- 
ment in its passage through the Chambers, and not only was 
the original line from Antwerp to Liége conceded, but, b 
the date of promulgation of the law of the 1st of May, 1834, 
powers were granted to construct an almost complete system 
of main lines throughout Belgium, one extending from Ant- 
werp on the Scheldt southward to Mons on the French 
frontier, intersected by another extending from Ostend on the 
North Sea eastward to Verviers on the Prussian frontier, 
while at the same time the principal towns and cities of the 
kingdom were connected with each other. The Government 
at once took steps to raise the necessary funds for the 
prosecution of the works, and they were carried out with 
such promptitude that the first portion of the State railway, 
from Brussels to Malines, was finished and opened for trafic 
on the 5th of May, 1835. Successive additions were after- 
wards made to the railway system of Belgium, until even- 
tually 347 miles of State railway were constructed at a total 
cost of 8,410,1287. Besides the State lines, however, conces- 
sions were granted by Government to private companies 
to construct 900 additional miles of railway, rincipally 
branches, of which 117 miles are at present walked by the 
State, and 783 by the companies themselves, making the 
total railway accommodation of Belgium 1247 miles, or one 
mile of railway for every ten square miles of territory. Even 
in the case of the lines constructed by private companies, the 
property in them fundamentally belongs to the State, which 
merely surrenders to the companies for a limited period, and 
under clearly defined conditions, the profits derived from 
their working; while in the mean time the share and loan 
capitals of the companies are gradually absorbed under a 
system of amortisation or redemption, by the appropriation 
of a certain portion of the yearly receipts for that purpose, 
so that the railways shall eventually become. the unburdened 
property of the State. 

Let us now glance at the results of the bold policy adopted 
by King Leopold in providing for his kingdom—then the 
youngest member of the family of European nations—a 
system of railways at the public cost, at a time when 


other nations were indifferent, if not actually hostile to their | CTY 


formation. At the beginning of the enterprise, the prophets 
of evil were in the ascendant. They were able to point 
to the constantly increasing annual deficit on the working 
of the lines. Excepting in the year 1836, when there was 
a gain of 37,000 francs, the loss went on increasing until 
it amounted to 30,000,000 francs early. This loss was, 
however, more apparent than real, being principally occa- 
sioned by the payment of interest on unproductive capital 
while the lines were still under construction. But by the 
end of 1852 the State railways were nearly all made and at 
work, and then the tide began to turn. Year by year the 
apparent loss was reduced, until at length not only was the 
interest on the borrowed money all paid, but a substantial 
profit was shown on each year’s working. In 18658 the nett 
profits, after providing for all interest ‘and out-goings, was 
54 per cent. on the capital expended ; in 1860 it was 6} per 
cent. ; and now it is 7 per cent. The principal of the debt 
incurred in constructing the lines is in course of annual re- 
duction, and if the revenue continues to increase as hereto- 
fore, not only will all the Belgian railways become the un- 
burthened property of the State, but they will contribute in 
no small degree to the reduction of the ordinary taxation of 


the country. 
necessary to add that the working of 
ys 


It is scarcely 
the Belgian produced their usual quickening 


effects upon the industry of the country. Agriculture, 
manufactures, and commerce, all felt the 
given to them ‘by the improved means. of 
tion. tine te hs nation -was pir a 
struggling, its railways bound it and made it strong 
every Bourse. In illustration of commercial 

by the country subsequent to the ng of the State 
lines, it may be mentioned that the me traffic alone 
increased more than five-fold. “Indeed, ev year’s ex- 
penditure,” says the “Compte Rendu” of 1862, “demon- 
strates that the patriotic law of the 1st of _ May, 1834, is 
worthy of the warmest sympathies of the nation, continuing 
as it does to take the very sank eeneng Se grees Ca 
that independent Belgium has been enabled to ener a= | 
These words are fully justified; the experience of each 
succeeding year bearing witness to the practical wisdom of 
King Leopold in projecting a national system of railways so 
long in advance of every other government, and to the 


to carry his designs into effect. 

The success which attended the working of the Belgium 
State lines enabled the Government from time to time to 
reduce the rates and fares on the goods and ngers 
carried. No body of shareholders was aggriey by this 
amelioration, which was for the benefit of the whole body of 
the people. When M. Fassiaux, Director-General of the Posts, 
Railea s, and Telegraphs in Belgium, was asked before the 
English Royal Commission, “ Does experience show the ex- 
pollenay of the railways belonging to the Goverment ?” his 
reply was: 

“The experience obtained in Belgium of the working by 
the State of at least a portion. of the railways existing in that 
country is entirely in fayour of thatsystem. results are 
better in a financial point of view ;: i this 
superior financial result, the lines worked by the State are 
those kept in the best order. The working of them gives the 
greatest satisfaction to the commercial ‘world and to the 
public in general, as regards regularity of conveyance, cheap- 
ness of transit, and comfort of passengers. State, not 
being solely guided by the prospect of financial gain, but 
having constantly in view the interest of the public which it 
represents, is in a better position than private companies to 
introduce all desirable improvements, not only as regards the 
efficient performance of the service, but also as respects the 
cost of conveyance, without, however, altogether disregarding 
the increase of revenue which its operations may bring into 
the public treasury.”* 

Travellers from London to Brussels are readily enabled to 
compare the working of the Belgian with the English system. 
In making the journey between the two cities, the distance 
travelled on English und is 78 miles, and on Belgian 89 
miles. On the English side are two nae gee railways, 
the property of private companies, both running trains 
between London and Dover, each with its se te chairman 
and board uf directors, general m: er, , and working 
plant. On the Belgian side is a deae railway, the property 
of the nation, worked by Government officials responsible to 
the Administration for the time being. Of the two railways 
on the English side, the one most recently constructed was 
authorised by Parliament in order to give the public the 
benefit of “ competition” by railway. But Parliament in its 
wisdom does not seem to have provided for the contingency 
of the new company combining with the old one and render- 
ing “competition” impossible. The companies have com- 
bined, and now see the advantage which the public has 
derived from the competitive policy so much favoured by 
Parliament. First take express trains. While the fare by 
both the English lines to er, for 78 miles, is 20s. first- 
class, and 15s. second-class, or over 3d., and 24d. per mile 
respectively, the fares a by the Belgian State railwa 
for the journey of 89 miles is only 5s. first-class, 3s. ‘4d. 
second-class, and 2s. 6d. third-class, or less than seven-tenths 
of a penny per mile first-class, less than five-tenths of a 
penny second-class, and a little more than three-tenths 
of a _—- third-class, or about one-fourth the rate of 
travelling in England. It must, however, be added that while 
the English railways allow 120 Ib. of lu free for each 
first-class passenger, and 100 Ib. for each second-class, the 
Belgian Railway allows only 26 kilo es, equal to about 
55 Ib. free, charging for all above that weight at the rate of 
6 centimes per kilometre, which, on 120 Ib. of total luggage, 
would involve an addition to the Belgian fare bet ween nd 
and Brussels of about 5s. per passenger. But it will be seen 
that this arrangement is entirely in favour of the poorer 
classes of the community, as it is only the richer portion who 
with them large loads of personal lu , and it is 
but reasonable that they should pay for their luxury. In the 
case of ordinary trains, the fare charged for the 78 miles run 
on the two English lines is 18s. 6d. first-class, 13s. 6d. second- 
class, and 6s. 6d. third-class; while that charged for the 89 
miles run on the Belgian State line is equivalent to 4s. 2d. 
first-class, 2s. 94d. second-class, and 2s. 1d. third-class. Nor 
is there so much difference in the speed as might be sup- 
posed. The English express trains perform the journey of 
78 miles in two hours, and the ordinary trains in a little over 
three hours; while the Belgian express trains perform the 
journey of 89 miles in two hours and twenty minutes, and 
the o: cr ay Aaa ry in a little less than four hours.—The 
Quarterly iew. 


THE “SOLAR ENGINE.” 

Tux Stockholm Aftonbladet publishes. the following letter 
from Mr. Ericsson on his proposed 
motive power by utilising the heat of sun’s rays. Mr. 
Ericsson says: “ During the. last few years I have spent a 
good deal of time in experiments calculated to ascertain 
whether the sun’s rays can be so condensed as to become a 
practical means of producing a motive power. Sir John 


* “Royal Commission on Railways: Appendices to Evi- 














dence, p. 17. 


courage and statesmanship of his ministers in enabling him | I shall 


tem of obtaining | i 


Herschel’s 


and M. Pouillet’s , well-known 
the influence 


low temperatures only, 
ice can be melted, or 
number of degrees below 
Tays; whereas my pe 
tion of the amount of heat 
the rays and their concentration on a i 
superficies. I have also endeavoured to discover 
means of effecting this condensation, and constructed three 
different machines, which I call sun machines, for the creation 
wer. One of these is worked by steam, 
whi y condensation of the sun’s rays; the two 
others are set in motion by the expansive power of atmo- 
spheric air, heated by lensed rays. As my space will 
not permit me to describe these sun machines and the a 
patatus I have constructed for the condensation of 
sun’s rays and the generating the requisite degree of heat, 
fine my p t remarks to the motive power 
itself. From my experiments I know that at the tempera- 
ture required for steam engines and caloric machines the 
action of the sun on a superficies of 10 ft. square, assisted by 
my apparatus, can evaporate 489 cubic inches of water per 
hour. The importance of this fact can scarcely be over esti- 
mated, _ It proves the presence of an amount of heat sufli- 
cient tolift 35,000 Ib. at the rate of a foot a minute, which is 
tather more than 1 horse power; (100 Ib. Swedish are equal 
to about 851b. English.) As an indisputable proof of the 
capacity of the sun to produce heat, this result is, perhaps, of 
greater a than any other physical truth admitting 
of practical demonstration. If we consider that the mean 
distance fromthe centre.of the sun to the superficies of the 
earth is 214.44. times, greater than the radius of the sun, we 
i by. squaring this figure that a single square foot 
of —pamertan must heat 45,984 square feet of our 
planet. In r words, given equal superficies, the sun 
emits 45,984 times more the earth receives. 
pose ce this with what has gone before, we may, therefore, 
conclude that an area of 10 square feet on the sun’s disc 
is enough to work a steam engine of 45,984 horse; power, 
which, under ordinary circumstances, would _ require 
100,000 Ib. of (Swedish) coal per hour. ‘This calculation, 
far from over-estimating the amount of heat generated by 
the sun, falls far below the real quantity. More. than half 
the heat is lost during the passage of the rays through the 


a here and the wotnecenepnees Accordi , the 
por pom heat p mye within the meee a a 
mentioned, ig. equal to that which 


would be produced by 
rather more, than 200,000 Ib. « ish) coal. The human 
mind ecnceive: 





bustion by such an 
coal; samt can it realise the: : 
of t ing material producing this effe 
aufe fe: hare on Coocanbes heat is being per- 
é “of @ globe the dia- 
, outa than the earth’s. 
What has been said will, prove that, without any very ex- 
tensive a of be eaeens apparatus, a force 
" be obtained. Calcula- 
the sun’s rays, now wasti oir strength 
of Phi ia, were egndensed they might 
set 5000 steam engines hoxge. power each in motion. 
That the new force can, d with 
ground put, to other 


eens withint sceprin 
markable peculiarities. Zo gn We testing, ote sup. 
; and 


wedish 
Povered “Siik. sondpianes 


Let one the 


‘be. oceu 

roads, & and = e Still 

‘or | purpose. i to 
Now, say condensing apart has. 
100 square to be amply r 
tion of 1 horse power, it tha 
of 100 horse power each can be, work 
ona Swedish square mile. 
the force of the lever, explained that 
earth from Beacatien, I assert that by 
earth in' Ro Could WO TEEN baccosiy 
e in e. * : be to work tho 
coal fields of Sasol and alread somgumiiens are being 
made in England when they will be exhausted. In a thou- 
sand years or so—a drop in the ocean of time—there will be 
no coal left in Europe unless the sun be put in requisition, 
True, the rays of the sun are often prevented from reaching 
us, but, with such a large magazine whence fuel may be ob- 
tained without labour or trans to draw upon, experi- 
enced en rs will have no di ity in laying up a store 
against the rainy day. A large portion of the earth’s surface 
is, moreover, illuminated by an ever-unclouded sun. The 
area over which the sun machine can work may, therefore, 
be regarded ‘as equally unlimited as the amount of force that 


can be 
whether this letter, whi 
to a Swedish: Univertiyy 


49° English 


I am not @ 
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seems to have 


elicited a reply. 
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busiest night sights of London; for all the outwards mer- 
chandise traffic is loaded and to the. country-at 
night, and “nearly all the i * traffic ‘arrives ‘from’ the 
country in the early morning for delivery to the consignees 


beforé the usual hours of business Fancy 1500 men 
nightly occupied in loading and goods in the goods 
sheds of a single company; vans arriving from all parts of 
tee Seatoepey ean Sane ending at 9.30; a 
little army of men struggling with the pean week 
pe as, wg ea ve platforms, pm | 
are into the railway wagons placed alongside, 


despatched at once, train by train, to the remotest parts of 
the ki The seene appears at first one of inextricable 
confusion—men battling with bales, barrels, crates, and 
hampers, amidst the noise of voices and clangour of ma- 
chinery ; yet the whole is ing with re ity and 


despatch, and in the course of a few hours the last rear § out- | W 


wards has left, and the station is wrapped in quiet until the 
time of the early morning arrivals. 

The Camden Station oceupiés about 14 acres, and is pro- 
vided with nearly 20 miles of sidings, mostly converging on 
the t shed, itself as large as a West-end square, being 
400 ft. long by 250 ft. broad. This shed is fitted up through- 
out with stages and platforms, between which the wagons 
are ranged into which the goods are loaded; and every con- 
trivance is adopted which mechanical skill can suggest for 
facilitating the despatch of business.. As the vans come in 
the packages are hoisted out of them by hydraulic cranes, 
and wheeled direct to their respective stages—the names of the 
places of destination, “ Liverpool,” “ Glasgow,” ‘ Man- 
chester,” &c., being conspicuously indicated alongside the 
wagons about to be loaded with the goods for those places, 
where they are “trucked” at once, and packed, corded, and 
tarpaulined. The wagons, when complete, are then cleverly 
drawn out of the platform sidings by ropes worked round 
hydraulic capstans, when they are “ marshalled” on their 
respective sidings and despatched train by train almost with 
the regularity of clock-work. The number of wagons loaded 
and despatched from the Camden Station nightly is about 
670 in 27 trains, eveneing about 25 wagons per train. 
Although there are about 10,000 packages despatched nightly, 
averaging from 90 lb. to 100 Ib. per package, the quickness 
with which the work is got through is such that scarcely two 
hours elapse between the arrival of the in the station 
and their departure by railway to their respective destina- 
tions. 

After midnight the goods trains begin to come in from the 
country. Now the bustle is in ing and despatching 
by van to the London customers the articles Which have come 
to hand. The same number of trains, carrying about an 
equal number of packages, have now to be disposed of. 
After 3 a.m. the station is again in full work, and the press 
of vans and carts is as great as on the previous evening, 
until about 6 «.m., when the business of the night is nearly 
got through, and the station in. re in comparative 
quiet. Among the night arrivals we find the trains are of an 
altogether different  ¢ r from those despatched out- 
wards. ‘The prineipal are those which bring food of various 
kinds for the London consumption. - The most important are 
the two express meat trains from Scotland—trains which 
may be said to have revolutionised the cattle trade of the 
Highlands. The first arrival is the daily meat express from 
Inverness, Aberdeen, and all Scotland north of the Tay, con- 
sisting of about 44 wagons filled entirely with fresh beef and 
mutton. It performs the journey in about 30 hours, and 
arrives punctually at Camden at 11.5 p.m. The second 
Scotch meat express consists of 55 wees usually drawn by 
two powerful engines as tar south as ughy: it is 7 
filled with fresh butchers’ meat from the West of Scotland, 
and arrives at Camden at 2.40 a.m. These valuable freights 
are despatched with all celerity to Newgate and Leadenhall 
markets, from whence they are distributed by noon all over 
London; so that the bullock that was grazing under the 
shadow of Ben Wyvis may within 48 hours be figuring as the 
principal pidce de resistance at a West-end dinner.—The 
Quarterly Review. 








NOTES FROM THE NORTH. 


Guiascow, Wednesday. 

Glasgow Pig Iron Market.—Since the date of last report 
the local pig-iron market has improved in tone, and prices. 
have risen to some extent. While 52s. 11d. cash, and 53s. 2d. 
a month, were the highest prices obtainable a week ago, yes- 
terday the prices were 53s. iia. cash and 53s. 7id. one month; 
the report to-day, however, is that the market has been quiet 
and prices have been a shade lower. Coltness No. 1 and 
Gartsherrie No. 1 are both quoted at 58s. per ton. The fol- 
lowing is the statement of the imports of pig iron from 
Middlesborough into Grangemouth: 





Tons. 

For'week ending October 17,1868. ... 2,925 
” ” ” 19,1867... 890 
Increase ... ose ase eos ee 2,085 
Total imports till October 17,1868 .,. 81,767 
” ” ” , 1867 - 40,500 
Total increase for 1868 ... free - 41,267 


The shipments of pig-iron from Scotch ports for the past week 
exhibit a slight falling off, as compared with those of the 
corresponding week of last year. Still, they amounted to 
10,737 tons. 
Revival of the Iron and Coal Trades.—After aa 
o 


some indications of.an, improvement. ny gas 
there has been a slight in pri some descri 
of dished ions Makom seawow: ime id their quotations, 


: |.of 700.tons, for a Liv. 


The plate-mills in the Wishaw district are well em ret 
Common bars are in demand at prices i from Bi. 0s. 
to 7. 5s., with makers an advance of Is. 6d. to 2s. a 
ton. Nail rods are steady at late quotations. More furnaces 
have recently been put in blast. A fair business is being 
done at nearly all the coal-pits; but in consequence of the 
keen competition which prevails among the masters, whole- 
wale prices have advanced but little. The agitation for 
another advance of continues, and a number of men 
in the Wishaw district have been brought out on strike until 


the decision of their employers is known. In a number of | com 
instances the coalmasters i 


an advance of 6d. a day, 


to begin on the Ist day of August. Ten additional blast fur- | by 


naces have been in blast since the date of the last ad- 
vance; so that there must now certainly be a larger con- 
— of coal. Messrs. Scott and Gilmour’s men, in the 

w district, began at an advance of 6d. a day on Monday 
last, and other firms have consented to “follow suit” in the 
course of this month, or by the 1st of November, when it is 
expected that the advance in the rate of wages will be almost 
universal throughout the most important coal-mining districts 
of Lanarkshire. 

Gas Arbitration in Dundee.—lI have already referred more 
than once to the fact of the acquisition of the works, plant, 
&c., of the two gas companies of Dundee by the corporation 
of that town. The question has now arrived at the stage of 
arbitration. On this subject the Journal of Gas Lighting 
says, “The arbitration now pending in Dundee, as to the 
value of the two gasworks in that city, which are about to be 
transferred to the corporation, will probably serve as a prece- 
dent for the valuation of such property, as all the most emi- 
nent gas engineers and valuers aa eeaaged in the case, on 
which it is expected 15,0002. will be expended before a decision 
can be obtained.” There is no great degree of probability 
that the Dundonians will get very cheap gas for a while, 
owing to the great expense connected with the proceedings 
in Parliament during last session, and in other ways—the 
arbitration, for example. 

Fairfield Association—Opening Meeting.—This is an asso- 
ciation which originated in connexion with the young en- 
gineers employed by Messrs. Randolph, Elder, and Co. in 
their famous shipbuilding establishment at Fairfield, near 
this = It now embraces other persons in its membership, 
but still it is evidence of the progress of inquiry amongst the 
rising generation of engineers. The opening meeting of the 
session 1868-69 was held on Thursday last, when the presi- 
dent made a résumé of the papers read during the previous 
session, sketched the progress made in engineering during 
the last few years, pe discussed the different projects now 
before the citizens of Glasgow for improving the sanitary 
condition of the city. Amongst the more or less professional 
subjects di y the members last session I may men- 
tion the following:—“ The Pro; of Engineers’ Tools 
during the last Fifty Years ;” “Slide Valves ;” “ Matter and 
Motion ;” “ Economy of Steam ;” “ Boilers ;” “ James Watt ;” 
and “ Prospects of Engineering.” ; 

Clyde Shipbuilding Launches, Contracts, §c.—It would 
almost seem as if the Clyde were, by-and-by, to get a mono- 
poly of the shipbuilfling in this country. Orders come from 
almost all parts of the country on the seaboard, and from 
many places “furth the country.” Liverpool and London 
shipowners pass by the shipbuilders of the Mersey and the 
Thames with their orders, and come to the Clyde with them ; 
great steamship companies on the Continent do the same 
thing; and now a New York paper urges upon American 
capitalists to form ocean steam navigation companies, and te 
send their orders for ships to the Clyde. Much has been 
said and written in disparagement of the quality of the work 
turned out from the Clyde shipyards and marine engine 
shops. It is true that are not so high on the Clyde as 
in some other places, but excellence, style, finish, 
durability of Clyde-built is really no room for 
anything in the shape of The Scotch proverb says, 
“ proof o’ the puddin’s im the'eatin’ o’t,” and certainly 
shipowners would not continug to send their orders to the 
Clyde if they did not find themselves better satisfied with 
ship work done on the Clyde ‘with that done else- 
¥. 


where. There is much ipa 0 ty full employment 
for the trade during ensuing--winter. The etacipal 
builders at Glasgow and’ Greenock ell nigh if not quite 
full with orders. Messrs. Randoly 


“ider, and Company, 
and Messrs. Robert Napier and may be mentioned by 
80 


way of ilhuatagion, is concerned. Then, if 
we go down € Greéitock, we find that Messrs. R. Steel and 
Company hayeat presenttliree large ships on the stocks ; 
they have just'eoi 

























a London firm to»build an 


gi bar, besides a large screw steamer, 


iron ship 

also recently cdr ed for. Iti Messrs. Caird and Company’s 
yard there arefour | ‘serew steamers in course of con- 
struction; , ‘an poe eel will be laid immediately. On 
Saturday last: BW: mehed from the same yard another 
of those;mmanificent screw steamers—the Donan, 3000 tons 
—whichi the North German Lloyd’s Company prize so much, 
and which haye built by the firm just named. two 
months ago, , # sister ship to the Donan, was launched 
from the for the same company. number of 


built by Messrs. Caird and Company 
amounts to six. Messrs. Scott and Company, and Messrs. 
Robertson and Company are also busy. ing the week 
the first-mentioned of these two firms launched another 
spendid iron clipper sailing ship, of 1250 tons, for the East 
tation trade. She will Soubtless add to the well-carned 
reputation of this firm for such ships. At Port-Glasgow we 
find Messrs. Blackwood and Gordon have got a number of 
*irongin tho fire.’ On Saturday they jaunched a fine tu 

steamer for setvice at Buenos Ayres. The keel of a sailing vesse 
| firm, was laid'imm: iy the 
launch on the saine blocks. For another Liverpool ‘firm there 
is a vessel of 600 tons; for an Australian compaiiy, a screw 
‘steamer of 500 toris; and in the builder’s aceounts'a screw 
steamer ‘of.900 tons. These are all in: different’ states. of 











ship-builders, there will not likely be 


progréss. soem agen as Messrs. Blackwood ' Gordon 
are engineers as well as 


harbour has long been felt to be a great ‘gti to those 
frequenting . the . Many important imptovements te- 
to be carried. out in order to render it well adapted for 


in order to enforce the carrying out of an: extensive im- 
provement in the harbour. A co ‘was entered into 
with the Lords of the Admiralty on the matter, and @ copy 
of Mr. Christie’s charter on the harbour, with ‘reference to 
several old Acts regulating harbours in Scotland, were sub- 
mitted; but nothing was done for! many’ years, and no 
money was spent upon it. Just now, however, it ap 

that a rarer | is being made.. Workmen are employed 
driving piles at the east end, for the purpose of further ex- 
tending it. ‘This it is hoped, is-only the beginning: of still 
greater improvements, from whieh great efits would 
accrue to the town and the district generally. 


IronstoyE Mivxs.—The Inspectors of Mines report that 
70 lives were lost in the year 1867 by accidents in or about 
the inspected ironstone mines of Great Britain, which, how- 
ever, are only the mines of ironstone of the coal measures 
worked in connexion with coal mines. ‘The number of lives 
lost is 11 less than in 1866, one more than in 1865. ‘There 
were 14 persons killed in the south-western district in 1867 
—Monmouthshire, Gloucestershire, Somerset, and Devon ; 
six in South Wales; five in the Midland district—Derby- 
shire, Nottinghamshire, Leicestershire, and Warwickshire ; 
eight in the South Staffordshire and: Worcestershire dis- 
trict ; 23 in the North Staffordshire, Cheshire, and Shrop- 
shire; one in South Durham; and 13 in Scotland. The 
number of separate fatal accidents in 1867 was 68—60 
in the mines, 15 in. shafts, three on the surface... Noless than 
40 of the accidents in the mine (four in every five) were from 
falls of roof or of ironstone; and falls caused 41 of the 70 
deaths. Mr. Brough, reporting on the coal and ironstone 
mines of the south-western district, says that. the deputies 
should be charged with the setting up of timber, or, if that 
canxot be, the special rules should. provide for the planting 
of numerous Brops: whether the top appears to require it or 
not. Roofs that look and sound ‘like thiek cast iron or rock 
of vast depth will fall without the slightest warning. The 
prudent course would be to set up much more timber; if the 
place appears to require three props, set halfa dozen. As 
the timber can be used over and over again, the real loss of 
material would not be so very great. 

Tue Moncrierr System.—It is not often that‘an inventor 
has the honesty and good sense to deprecate—as Captain 
Moncrieff deprecated in yesterday's Times—e erated esti- 
mates of the merits of his inventions. A weekly Psa 
thought it necessary to: preface its: laudation of Captain 
Moncrieff’s system with an invective against ‘“ the wise engi- 
neering and artillery authorities who ‘have actually been 
spending (during the last ten years) about 5,000,000/. in 
the construction of forts which Captain Monerieff’s discovery 
had already rendered useless, and worse than useless.” ‘The 
writer went on to deplore these “ five: millions’ gone from 
official obtuseness and neglect since the invention was made,” 
lost, as he stated, through “that system of soldier economy 
which has been so much in favour of late.” «The writer 
of this article, who appears to be well acquainted with his 








subject generally, must surely have been aware that this was 
grossly exaggerated language. That Captain Moncrieff has 
encountered a iderabl t of passiveresistance may 





be admitted—indeed, he states as much- himeelf, in a little 
phlet which lies before us; but the resistance has only 
Cn such as must always be encountered by new ideas before 
they reach the stage of actual embodiment ; and the loudest 
praises of the invention and the’ heartiest’ assistance have 
come, from the moment the application: of the system ap- 
peared practicable, from “engineering and artillery autho- 
rities.” Captain Moncrieff now asserts distinctly that, so far 
from experiencing ‘any exceptional resistance, his system 
received “ early appreciation” from several officers in-high 
official positions ; and this we’ have reason to believe is no 
more than a simple‘statement of fact. Of course, as Captain 
Moncrieff points out, the flourish about the five millions 
is’ sheer nonsense. And if this is nonsense’ it follows 
that the bit about “official obtuseness and neglect” is 
worse. than nonsense, because it‘ is unjust. Somehow 
the scienee of gunnery seems to ‘stir “up all the bad 
blood in men’s natures. ‘The authorities have a ‘g 
many sins to answer for, and are i in directions 
numerous enough to empley the mostactive pen; but it does 
not follow that they are always wrong, and Captain Monetieff 
deserves eredit for having come forward to rebuke ‘unjust 
statements put forward by an injudicious’ and” intemperate 
advocate of his system. | He points ott, moreover, that his 
system will not, after all, turn the worldupsidé down. “It 
will effect considerable changes in the arf‘of defences it-will 
introduce efficiency and economy where efficiency-anid econom: 
were hitherto diflicult' of attainment; and it’ is— 
Captain Monerieff is too modest. to a of ‘the most 
remarkable military inventions of a fertile age. “But there 
will remain many positions:in which it will not be applicable, 
and where the existing systems of defence mist remain. 
—Pall Mall Gazette... od 
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STEEL v. IRON RAILS. 
m tHe EpiTor Me eens et 

Srz,—Referring to your vol. iii., page 315, to your 
vol. iv., page 354, I hand you diagrams of the Bessemer steel 
rail rolled at Barrow,,and of the iron rail, showing the wear 
of each for twelve months, from 28th Se ber, 1867, to 
28th September, 1868. The iron rail, which certainly was 
above the average quality of iron rails now made, had to be 
turned, as you will see from the diagram on the 7th August, 
and the short time it has been run over on the other table 
shows much wear. 

I leave to you, if you consider it advisable, to narrate the 
circumstances of the trial, as given you on the two former 
occasions, so that the whole thing may be placed before your 
readers at a glance. 

A trial of this sort is worth a volume of theory and discus- 
sion, and should make even the most sceptical believe in the 
superior economy and safety of steel rai Any further in- 
formation you or any of your numerous readers may de- 
siderate, I will gladly endeavour to suppl if required. 

Yours thfull x 

The North British Railway Company, dauns Daas. 

G w, October 19, 1868. 

[The steel and .iron rails referred to by Mr. Deas 
were laid in the Queen-street tunnel, near the Glasgow 
terminus of the North British Railway. This tunnel is 
always more or less damp, and at the points at which the 
rails are laid the brakes are constantly being applied. The 
traffic is enormous, and is, in fact, exceeded at but very few 

ints in our railway system. As observed by members. of 

r. Deas’s staff, on the 29th March, 1867, the traffic, during 
24 hours, over the single line, in which the rails of which we 

ive sections are laid, amounted to 27,268 tons, the details 

ing as given on page 3165 of our third volume. This traflic 
is stated by Mr. Deas to be rather under the average than 
otherwise—Ep. E.] 


THE MOXLEY BOILER EXPLOSION. 

Tax recent boiler explosion at the Moxley Ironworks, 
attended with such fatal results, added another to the long 
list of those casualties which result from want of periodical 
official inspection. It was pre-eminently a case where ordi- 
nary precaution would have averted the catastrophe, espe- 
cially as the cause of the explosion was too obvious to have 
escaped attention of the most ordinary kind. 

boiler was vertical, 22 ft. high, and 10 ft. 6 in. dia- 
meter, with a central flue 4 ft. 6 in., extending from the 
bottom nearly halfway up the boiler, and connected with 
four horizontal side oh 2 ft. 6in. in diameter, to the outer 
shell. These tubes communicated with the flues of four blast 
furnaces set around the boiler. It was heated by these fur- 
naces, the brickwork of which extended for 12 ft. up the sides 
of the boiler, and represented a class of steam generators in 
favour nearly a quarter of a century ago. The boiler was 
fitted with a steam stop-valve above, and two safety-valves, 
loaded, the one to 47 Ib., the other to 41 1b. Nosteam gauge 
was attached to the boiler itself, but one was fixed on an 
adjacent steam-pipe. 

explosion tore the structure into ten fragments, in the 
manner shown in the sketch, one piece of which is missing. 
The first rip took place in the side of the boiler opposite the 
largest of the four furnaces, after which the boiler gave way, 
opening out, and throwing the fragments in the directions 
indicated. There was considerable rusting around some of 
the joints, and the rivet-heads were m eaten away. A 
careful examination of the fractured edges revealed the 
existence of old ruptures. At the time of the explosion the 
gauge was out of repair, so that there were no means of ascer- 
taining the pressure in the boiler, which was doubtless at 
that time, as was ay nome the case before, overworked, 
from the extreme heat blast furnaces. 

The recommendation of the coroner’s jury, that the system 
of boiler supervision should be efficiently maintained, cannot 
be too much impressed upon manufacturers, many of whom, 
in this district especially, work with aged structures that 
should have been consigned to the scrap heap years ago. 


Tue Tix Trape.—The tin trade, which has suffered so 
long from depression, has now begun to improve, and there is 
every pros of the improvement being permanent. The 
whole of stock of Banca was taken 5 two eminent 
houses in the trade at 544 florins, being a florin over the 
price ex to be realised. The whole quantity taken b 
the two in question brought something like 280, 0001. 
There can be no doubt that there is still room for improve- 
ment in the price of tin, for it is far below the rates of pre- 
vious years. But all oe of the trade point to an earl 
advance in prices. eee pce ot English bloc 
tin for the ten years ge was 1117. per ton; the 
present price is only 982. average of Banca for the same 
period was 1141. per ton; the present price is only 977. The 
average of Straits for the ten years was 110/. per ton; the 
present price is only 977. It will take some time no doubt to 
reach the average of former years; but it must not be de- 
spaired of being reached now that prices have be to move 
in that direction. Messrs. Fiddian Brothers, of Bien ingham, 
quote present - as follows: common blocks, 100s.; com- 
—_ mem ? 0s. * a= bars, 102s.; refined blocks, 

; ingots, is. 6d.; grain blocks, 106s.; grain 
granulated, ihe. pe cwt. 

GuwrowpER Macutnery.—It has just been announced 
that Mesars. John Hastie and Co., of Deer Park Engine 
Ww Greenock, have contracted with the Black k 
Powder Mill Company, near Ulverstone, to erect the 

gh ager sso which —_ been built by the 

company in p! of those destroy the explosion in 

A Yast. There were several caginesring firms offering 

for the work. a ee Co. have 

acquired in connexion wii supplyi machinery to 

other powder mills has been the means of their receiving the 

present contract. Bis es to be executed is chiefly the 

requisite for pressing and granulating de- 

partments. It is to have all the latest improvements with 
regard to safety and efficiency. 
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STEEL AND IRON RAILS IN QUEEN STREET TUNNEL, GLASGOW. 





os ae eet apr y= 4 ervey 8, 1866. pr heia'sa TRON wi ane “yao nempang 1867. ‘“ 
es of weight of steel rai ing year ending Sept. 28, weight of iron rail during year endin t. 28 
868, 11 Ib. Length of rai, 24 ft. . 1868, 30 Ibs. As 
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THE SOUTHAMPTON GASWORKS.. 


MR. WILLIAM B. PADDON, ENGINEER. 
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Tue Southampton Gaslight and Coke Company was 
established in the year 1819. The first Act of Parliament 
was obtained in 1848, incorporating the Gasworks’ Clauses 
Act of the ee g year. In 1865 another Act of Parlia- 
ment was obtained, whereby their limits for the supply of 
gas and their capital powers were enlarged. This latter Act 
included all the various restrictions on price and profits, and 
the securities to the public for quantity and quality, which - 
have been so conspicuous in recent legislation. As the 
annual increase of trade and population im Southampton is 
very considerable, it became necessary to take measures for 
meeting the increased demand for gas, and it was decided to 
meet it in a way which should be consistent with the greatest 
convenience and economy of production. This decision in- 
volved the reconstruction of a considerable portion of the 
existing works, as well as additions thereto. Some adjoining 
g was d, and the total capabilities of the whole 
of the company’s premises fully idered. This enabled 
the new works proposed to be erected for i diate purposes 
to be parts of a complete system which would not be in- 
juriously affected by construction at different times, as the 
increase of business required, the new — being designed 
in such a manner as not to interfere with the existing works, + 
or with their facilities for the manufacture of gas, and at no 
time during their construction has there been any irregularity 
of supply to the districts supplied by the company. 

The area of the compeny’e premises is about four acres 
in extent, and the arrangement of the works is shown in 
the general plan, Fig. 4. When the works, for which plans 
have been approved, are completed, the entire productive 
power will be equal to 300 illions of oo The 
present production is a little more than that amount. 

The small scale plan, Fig. 4, shows the general arrangement 
of the new works when completed. At Paar only one half 
of the retort house is finished, but the old works are now to be 
immediately cleared away to make room for the new exten- 
sion. The site is immediately opposite convenient and ex- 
tensive-wharfage room, and the company are constructing 
their own jetty for the unloading of coals, brought alongside 
by screw lighters. The jetty (shown partially at O) 1s of 
sufficient capacity to receive five or six lighters, and tram- 
ways will be laid down upon the platforms for transferring 
the into store, with the greatest facility. The 
works themselves are fenced from the road by a wall, con- 
tinued from the limit of the company’s property to the 
general offices, and board rooms, M, and which also contains 
the weighing and coke sale offices. The space between the 
wall and the retort house is occupied as a coke yard, clear 
space being left at each end for the in and egress of the 
coal and coke wagons. The retort house, A A, will, when 
completed, be 120 ft. long, and 92 ft. broad, and contain two 
rows of retort benches, with eight benches in each row, filled 
with eight double-ended circular retorts in a bench. (Figs. 
7 to 10.) The coal stores, C, C, C, are ranged parallel with 
the benches, and divided from the retort house by walls 
pierced with arched openings. The chimneys, DD, shown 
also in details, Figs. 6 and 6, are placed outside the retort 
house, to save space. The main stack is 82 ft. 9 in. in height, 
lined with firebricks nearly to the top; the smaller shaft, G, 
connected with the boiler house, I, is 50,ft. 9 in. in height 
from the upper footings to the top of the cap. The position 
of the condenser and scrubbers is not shown on the plan ; the 
former is situated just outside the purifying house, E, and 
the latter between the chimneys, D D. e shall publish 
the drawings of them in due course. The purifying house, 
E, contains fonr purifiers, F F, placed in a row; a traveller 
running on rails the whole length of the building serves 
to remove the lids when required. The block of buildings, 
H, I, K, L, M, contain the exhausters, governor, station 
meter, distributing valves, photometer, and engine, and a 
Howard boiler used for driving such machinery as the 
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some of the best features of construction in this class of 
work. 

The retort house is built of red brick, with Bath stone 
dressings. The walls throughout form a series of piers and 
openings, by means of which an effective and light appear- 
ance is obtained with a comparatively small amount of ma- 
terial. The dentils of the cornice along the front are fi 
entirely of or | uncut bricks without dist 
courses or bo’ 9 means of the windows in 
the lowered openings : 
house is well lighted; and from the Vis pao of the hy 
and the entrances at either end the floor is thoroughly yemti-: 
lated without any injurious draught. : 

The building comprises the coal stores, which are divided 
from the retort floors by walls 12 ft. high. These walls are 
intended eventually to carry tramways for conveyance and 
deposit of coals, and form part of a system by which they 
will be brought fii tha tothe retorts with the 
smallest amount of manual . ‘The retort house floor’ 
is paved with Swanage pitehers 4in. wide in diagonal 
courses. Doors are formed with strong iron frames filled 
in with corrugated iron, and suspended from rollers over- 
head. ' 

The roof is in two spans, with ‘the inside ends of rafters 
resting upon a braced girder extending the entire length of 
the building, and supported by the walls and two iron columns. 
The chief feature of the roof is the ventilator, which is of a 
novel character, and worthy of notice. Placed immediately 
over the retorts, it extends from ridge to ridge, giving an 
opening of 50 ft. long and 8ft. wide. The sides are formed 
by inverted hips, of the same pitch as the roofs; so that from 
the inside the whole of the roof is made to gather towards 
the opening, #hich is finished with a rudimentary shaft, 
formed with wood framing and iron panels. In relieving the 
house from the smoke produced by drawing the retort 
charges, the ventilator most satisfactorily answers the pur- 
pose for which it was specially designed. 

The roof has a light appearance from the careful and 
economical trussing of rafters; and the cost, exclusive of 
slating, was a fraction under 77. per square. ‘The angle iron 
laths tor slates are fixed with the upright webs on the lower 
side instead of the upper, and wooden battens placed inside 
and screwed to laths. The slating is nailed to these battens. 








INDIAN ENGINEER APPOINTMENTS. 

Wr are now in a position to give, with some degree of 
certainty, the names of the gentlemen who have recent] 
been appointed for temporary service to the Indian Public 
Works Department. e give the list, however, with re- 
servation, as from past experience it has been found that, 
until they have actually started for their destination, there 
is no moral certainty that from one eause or another, those 
nominated may not be obliged to resign their appointment. 

The following is a list of those selected, together with the 
respective grades to which they have been severally ap- 
pointed : 

E. ti Engi: 3, Fourth Grade.—Messrs. C. C. 
Adley, J. Clerk, T. P. 8. Crosthwait, W. J. W. Heath, W. 
Henderson, G. F. J. Hood, G. H. Howe, H. M. Mathews, 
R. Reynolds, T. T. Ryan. 

Assistant ineers, First Grade—Messrs. J. R. Bell, 
J. A. Coghlan, H. W. Clift, C. H. Crondace, R. Foley, A. D. 
Fox, C. E, Gael, H. 8. Hallett, R. M. Henderson, E. J. 
Jones, G. N. R. Lambert, J. C. Ledger, G. W. Macgeorge, 
J. B. Morris, J. Ramsay, 8. A. Reade, H. 8. Ridings, H. T. 
Tanner, W. B. Taylor, R. Winder. 

Assistant Engineers, Second Grade.—Messrs. G. C. F. 
Barnardo, J. W. Brassington, E. Bullock, P. B. Cunning- 
ham, R. H. Denny, R. Fogerty, A. B. George, W. C. 
Hosking; J. E. Hilton, R. B. Joyner, T. W. Miles, R. D. 
Morgan, ' E. E. Oliver, W. C. Owen, P. Reynolds, W. P. 
Richardson, H. Rigge, F. Robertson, C. B. Target, A. Valen- 


tine. 











RAILWAY TRAFFIC STATISTICS. 


THe number of passengers carried by day tickets in Great 
Britain, in 1866, was 274,293,668; and if to these we add 
89,405,600, the probable number of journeys made by the 
holders of 110,227 periodical tickets during the same time, it 
gives a grand total of 313,699,268 passengers, or an average 
of about ten journeys by rail yearly for every man, woman, 
and child in Great Britain. In carrying these passengers 
19,228 vehicles were employed, which ran 73,383,356 miles 
in 3,741,086 trains. It has been computed that to carry 
such a traffic under the old system would require about 
50,000 coaches, and more than half a million of horses. In 
1837 the number of licensed stage coaches, including mails, 
was only 3026, of which about one-half were connected with 
London. 

Indeed, London was then, as it is now, the great centre of 
the passenger traffic of the kingdom. During last year the 
Metropolitan Company alone carried about 25 millions of 
persons, of course mostly for very short distances. The lines 
south of the Thames carried upwards of 50 millions, mostly 
for longer distances.. In fact, railway locomotion has be- 
come as much a necessity for the population of the metro- 
polis as the supply of light, or air, or water. 


dential brought in their wake. These efforts 
snecesdeh. lions of ‘capital were’ expended by builders 
in providing convenient resid ,» especially along the 
southern lines. New towns arose as if by magic, until now 
every station near London has become the centre of a large 
population, the heads of families for the most part travelling 
to,and from town daily for purposes of business. . Thus the 
have enabled London to increase and to itself 
‘country, until now, to use the words of the Regi - 
‘in his report for 1867, “the population within the 





m limits is by estimate 2,993,513; but beyond this 
oe mass there is aring of life growing 
tending along railway lines over a ci 


weary and ex- 
C -cToss. tion withi ircle, 
by the metropolitan olen is about 3,463,771!” 

The number of persons travelling by railway in and out of 
London averages about 300,000 daly. “early 700 trains run 
yancton fear heures antebbeb So ran in ad out 
junetion every four hours; in and out 
of Cannon-street station. The total number of local London 
trains per day is about 3600, besides 340 trains which arrive 
from and depart to distant stations. During the busy hours 
of railway traffic, morning and‘ evening, as many as 2000 
train stop are made hourly for the purpose of taking u 
and setting down passengers, while about two miles of rail- 
way are covered by running trains. 

‘o work this enormous railway traffic in town and country 

a great army of men is sntalegiek The most numerous corps 
of workmen are the labourers pugiowe in relaying and re- 
iring the “ permanent way,” so in Geiidlictinction 
from the * ey, “7g - way” laid down while the road is under 
construction. But nothing can be of a less permanent 
character than a railway, which, however strongly laid, is 


undergoing constant change: and deterioration. waste 
of iron rails, by grinding, oxidation, and loss, averages about 
half a pound per yard ann 


ually. Where the curves are 
sharp and the traffic heavy, the loss is much greater. 


On 
some lines of light traffic a rail may last twenty years; but 
on lines near London, which are under constant and heavy 
work, rails, unless of steel, are so ground, crushed, and lami- 
nated, that they sometimes require relaying in less than 
twelve months. Thus the annual loss of iron by tear and 
wear on the 13,854 miles of railway open for traffic in Great 
Britain amounts to above 20,000 tons a year, while about 
250,000 tons require to be taken up, re-rolled, and relaid. The 
wooden sleepers, on which the rails and chairs rest, also 
perish at. the rate of about four millions per annum, to renew 
which about ten thousand acres of pine forest require to be 
cut down and sawn into sleepers. To maintain this “ - 
nent way” about 81,000 men are co employed, at the 
rate of five men per two miles of double way—the labourers 
being usually paid 2s. 9d. a day, and the leading man or 
“ ganger” 3s. Besides these workmen, there are 13,000 
platelayers employed in laying down and fixing new rails ; 
40,000 artificers, a oe repair the rolling stock ; 
26,000 porters, signalmen, pointsmen ; 6000 guards and 
Seesbemiiies ivers and firemen; 

total of abowt-177,000 railway workmen. 

The heaviest item in the working expenses of railways is 
that for locomotive power, just as the charge for horsing the 
old s hes exceeded all the others. There were 8125 
locomotives at work in the United Ki in 1866, or 
about two engines for ow three miles of railway open; and 
the work they performed during the year was the haulage of 
six millions of trains a distance of 143 millions of miles: As 
each engine exercises a draught power equal to 460 horses,* 
the locomotive engines of the kingdom may thus be said to 
have done the work in that year of more than three millions 
and a half of horses, with this difference, that the horse tires, 
while the engine does not. The average work of a locomo- 
tive is about 20,000 miles a year, or 80 miles a day, allowing 
for the time during which itis laid upin the “hospital” or 
workshop for , or about two months in each year ; for, 
though the does not tire, it wears out, and, like the 
animal frame, b undergoing ¢onstant renewals of parts—in 
its tubes, tyres, cylinders, crank-axles;and boilers—indeed, 
in almost everything but its name-plate.. The average work- 
ing “life” of a locomotive is about fifteen years, during 
which it will run about 300,000 miles, undergoing during 
that time many repairs and after whith it may be 
considered up, when it is sent to the heap. Thus, 
taking into aceount the tear and wear'of the motives ‘at 
work in the United Kingdom, about 
replaced yearly; and as a good locomotive costs from 25007. 
to 30001. the expenditure on new engimés amounts to about 
a million and a quarter i ye. 

The cost. of working as well as maintaining the engine 
power is also very great, more i in fuel and men’s 
wages. A passenger engine will consume about 30 Ib. weight 
of coke every mile that it runs, and asgoods engine 45 lb.; 
and taking into account the respective ail run by the 
two classes of engines in 1866, it will be found that the coal 
and coke used in that year would be equal to about two and 
a half million tons, The consumption of fuel by the loco- 
motive has been greatly i sinee it was first invented, 
owing to the as well as power that 


has been given engine. first locamotives were of 





to 
comparatively light weight and 
While London | the Liverpoo a ‘Manthester 


railways were as yet mere projects, it was’ argued that the | the best engine, they stipulated 
facilities which they provided for enabling the tahabitants to | it must be Sble to draw t 


get:into the country would have the effect of diminishing the 
population of the metropolis. Instead of which it hag in- 
creased more rapidly since the introduction of railways than 
ever it did befure, while at the same time the residential area 
of London has become enormously enlarged. 

companies found it would be greatly to their interest 
attract the public ‘to live along their lines; and they held 
out the inducements of low fares, cheap season tickets, and in 
some cases free tickets to'such as would build houses of a 
certain yalue in the neighbourhood of their stations; for 
they knew that it was not the season tickets that paid them 
so much as the stream of traflic of all kinds that the resi- 


The railway | thirty to 
to | by steam blast, | 


tons weight when loaded 
engines now made weigh 
will readi ly 

0) 


rty miles anjhour. Everything has been « 


1 n inerease t 
without wadte, Thus a small 
of consuming and. steam at great pressure, 


locomotive, with a high & de 





may be compared to a a large locomotive of slo 
* This éstims 00 








consumption to a Flanders draught horse. The fuel is to 
the locomotive what food is to the animal system ; the tubes 
ponte re ee D the steam blast are its 
lungs; and the water ‘raised rapidly into vapour, like the 
blood aérated by bi ing, is as its vital force. 

The average ings of each locomotive amount to about 
5000/. yearly, or equal to 5s. train.mile. According to a 


eet nti my be tha areas ts. for maintenance 


stock, 3d. for maintenance of wa; a Seeneing and 
expense, and Sd. for miscellaneous expenses — omg 
terly Review. 





LIVERPOOL NOTES. 

; LrverPoot, Wednesday. 
Inflammable Oils —It is remarkable how soon the late 
melancholy se accident at Abergele has a the 

reception of most ing companies in regard to the great 
es arising tong a 4 oils as rock oil, Rangoon oil, 
Burmah oil, petroleum, &c. Several companies have since 
that unhappy accident signified their intention of 
abandoni that branch of traffic, on account of the increased 
visk attending it A steamer was lately burnt in the channel, 
owing to an explosion of a cask of oil; and the same thing 
may have caused the destruction of ships of which we have 
no record, except their loss. I notice that the Cork Steam- 
ship Company, who have hitherto carried considerable 
uantities of oils in their vessels, have given notice that 
m the Ist of November they will not carry any oil or 
bituminous su between Cork and the ports of London, 
a, Liverpool, Bristol, Cardiff, Newport, and New 

‘ord. 


The Cunard Steamship Company.—The exclusiveness of 
the Cunard mail steamers has now abandoned, and it is 
intimated by the company that, commencing with the royal 
mail steamer Cuba, sailing on the 28th November, a limited 
number of emigrants is intended to be carried in all the 
company’s mail ships sailing on Saturday, excepting such 
vessels as may be required to meet the wants of those first- 
class passengers who prefer travelling only by steamers 
which do not = emigrant passengers whatever—a 
privilege offered the Cunard Company. In the 
mail steamers ing emigrants, the saloon fares will be 
reduced from 262. 18/., to 15, 17, and 21 guineas, ac- 
cording to the state room accommodation. The saloon fares 
by the ordinary Tuesday steamers will remain the same as 

above. 

Patent Union Metal.—I think I have already expressed a 
favourable opinion of the new patent union metal for sheath- 
ing purposes. It seems to answer most admirably in every 
case in which it is tried. The Record, of 1079 tons, recently 
lying in the Canada Dock, but which has now sailed for a 
pan Sea port, has made a voyage since the metal was put 
on, and her hull is in a condition of remarkable cleanliness 
and freedom from barnacles and other crustacea. 

The Shipping and other Trades of the North-East Ports. 
—There is a good su Of bennage at all the north-east 


& 
employed. Iron shipbuild- 
but there is more business doing in engine 
building. The want in the shipbuilding line is orders to 
replace the ships now nearly ready for launching. Should 
such orders be much longer delayed, there will be consider- 
able anxiety felt in this department of trade.’ There is a 
good deal of activity in the chain and anchor trade, and man 
ood orders have been received both from home and a 
failure of Messrs. Goupiland Co., merchants and ship- 
brokers, in the Spanish and Baltic trade, with large liabilities, 


is anno’ 
ipbuilding in Liverpool—My usual summary for the 
year 1868, when it is comgileled, will show a remarkable 
advance in the shipbuilding trade for the year over 1867. 
In point of fact, as far as a few Liverpool firms are con- 
cerned, there has latterly been as great activity in the trade 
as there was previous to the depression which commenced in 
1866. I have already qe the iculars of several most 
important launches, and this week I have to record another 
which took yesterday from the yard of Messrs. 
> -street, of an East Indiaman of 800 tons, 
which has been built for Messrs. Duncan, Fox,and Co. She 
was named the Acules, and is of the following dimensions : 
ean Ore 28 181 ft. 8in.; breadth of beam, 31 ft. 8 in. ; 
which 


ing is not so 


of hold, 19 ft. 10 in; This is the thirteenth vessel 
have i 

te of tonnage which they have sent off the 

year being 13,590 tons. In addition to 


haul from 300 to 400 tons, at a speed of from | 2nd 
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IMPORTANT NOTICE, | 

With the commencement of the Seventh Volume of 
ENGINEERING, ix January.next, the price will 
increased to 6d. per copy, and to ae fer ponges 

ies, Annual subscriptions for Great Britain will be 
i 12s. 6d. if paid in advance. 

For upwards of two years the average number 9, 
pages issued by us weekly has been at. least one 


greater than promised in_ the tus. of EN- 
GINEERING, issued in 1865, while the extent of 

ravings then has been increased, from 
three to four fold. During this period this journal has 


successfully passed thr one of the most remarkable 
Pes io ever F dnt the history of technical publi- 
cations, and few of its readers will now deny that tt is at 
last entitled to. some small return upon the capital and 
industry expended upon it, The publisher considers it 
needless to make any promises for the future, further 
than that the position of ENGINE G, as the 
. leading and representative journal of the profession, 
will ever be maintained, a position in some degree in- 
dicated by the fact that it now enjoys by far the largest 
circulation of any engineering newspaper published in 
the kingdom. 


Subscriptions at the present fate of ll. 1s. 8d. per 
annum can now be received only to the end of December 
next. In all cases 2s. 6d. extra will be charged, where 
credit is given, for each year during which a subscription 
remains unpaid, 








PUBLISHER’S ANNOUNCEMENT. 


The circulation of ENGINEERING exceeds that, 
collectively, of all the other weekly engineering and me- 
chanical journals, of the same or a higher price, now pub- 
lished in London, and it is constantly and rapidly 
increasing. 








Advertisements cannot be received for insertion in the cur- 
rent week later than 5 p.m. om Thursday. The charge for 
advertisements is three shillings for the first four lines or 
under, and eightpence for each additional line. 

The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 1l. 1s. 8d. If credit be given, the 
charge is 2s. 6d. extra, subscriptions being payable in 
advance. ‘ 

Cheques and money orders to be made payable only to Mr. 
Charles Gilbert. 

Office. for Publication and Advertisements, No. 37, 
Bedford-street, Strand, W.C. 


ENGINEERING is registered for transmission abroad. 


Le bureau @ ENGINEERING pour la France est 16, 
Quai Malaquais, Paris, chez E. Lacroix, Directeur des 
Annales du Génie Civil. . 

Subscriptions for the ANNALES DU GENIECIVIL are received 
by Mr. Charles Gilbert, the publisher of ENGINEERING, 
of whom also the Nouvkav PoRTEFEUIILE DE L’ INGENIEUR 
prs CHEMINS DE FEr may be obtained, price 91. 

D. Van Nostrand, 192, Broadway, New York, is the souk 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. Subscription price, ten dollars yearly in 
currency. 
ENGINEERING may be obtained in Russia, by sub- 
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GOVERNMENT AND THE RAILWAYS. 


Waite, even in ecclesiastical matters, a powerful 
party is pledged to sever the connexion _ between 
Church and State in Ireland; while many able men 
are urging the telinquishment, by Government, of all 
its shipbuilding, and manufacturing opcrations to 
ptivate enterprise, and while Russia is selling her 
railways and Austria her ironworks and mines, we 
have an active agitation to obtain the purchase and 


working of our own railways by Government. An agita- 
biiyn Br ing one-half S we, national debt, and for 


pany might express it, nearly 14,000 miles of the 
great highways of the nation, together with the army 
of more than 175,000 men now employed in main- 
taining and working them. ‘This sounds: like. a 
* great Government monopoly,”: but the agitators 
insist that it would be nothing of the sort, and that, 
— the case the other way, our three or four 
undred railway companies, many of them competing, 
and me at war with 7 —_ cmp Aacamgeor a 
‘great railway monopoly” i nothi 
but a railway can successfuily compete (by land) 
with a railway, and because competing companies 
sometimes combine to raise fares. . Say the agitators, 
“The system of private ownership of railways, with 
“ management by boards of direetors, has completely 
“broken down. Sell up the whole railway system, 
“and let us part the garments of the shareholders 
“among us for the public good. They have spent 
* more money than they ought in the hope of future 
‘* profit. Let us take them while they are down. 
* Now is the time.” It is argued that by taking the 
railways at their present depreciated market valuation 
a vast sum of nominal capital would be extinguished ; 
that the purchase money might be raised, on Govern- 
ment security, at a much lower rate of interest than a 
corresponding capital could be varried by a private 
company, and, finally, that the-lines te be worked 
at less cost and to greater profit by the State than b 
individuals, The same arguments, we apprehend, 
might be employed with equal force in favour of the 
purchase and working by the State of all the bakeries 
and all the breweries in the kingdom, of all the 
waterworks and gasworks, of all the banks and in- 
surance offices, of all the omnibuses and cabs, of all 
the steam vessels, even, leaving British ports—in- 
deed, we do not know what business might not be as 
well taken out of the hands of private enterprise and 
carried on as a huge Government monopoly. Still 
it is no argument against the State railway scheme 
that the same policy is equally applicable to other 
undertakings, and God knows but that we may all 
of us come, some day, to believe in the blessings 
of Government-baked bread, Government - brewed 
beer, and Government-retailed tea and sugar. We 
should then have a commonwealth indeed. Every- 
body, we may suppose, would be working, not for 
himself, but for the nation; working for a stipend, 
with no possible chance of making a fortune, or even 
an independence; for are not all fortunes and, 
all independences, if acquired in home trade, so much 
withdrawn from the national capital stock ? 

The first two arguments in favour of State purchase 
are not perhaps unanswerable. If the railways have 
cost 480,000,000/,, bearing an average interest, pre- 
ference, and dividend charge of, say, 4 per cent., and 
if Government can acquire them for, say 350,000,000/., 
represented by a loan at 34 per cent., there is, of 
course, an annual saving of nearly seven millions now 
chargeable upon the nett revenue of the railways. 
But by exactly the amount thus saved is the loss to 
the present investors. For them one great field of 
investment would be ihilated. Once paid off, 
whether at par or at the market value of their shares 
and bonds, they could invest in no more private rail- 
ways at home, since the great Government monopoly 
would allow of none being undertaken. It would be 
long before the ordinary trade of the country could 
absorb so much capital, and hence there would be no 
other opening for three, four, or five hundred millions 
than a Government railway loan at 3 or 3} per cent. 
Unless the advocates of the scheme of Government 
purchase mean confiscation or spoliation, they have 
nothing more to go upon than the  iosegee security of 
a smaller income from a national loan as compared 
with the security of a railway loan or the chance of a 
railway dividend. There is the broad fact that the 
railway investments of the kingdom are actually pay- 
ing, whether honestly or dishonestly, not far sa 
nineteen millions yearly, and any attempt to lessen 
this return, whether by converting railway shares and 
obligations into a permanent State loan or otherwise, 
can but be aimed apenas the pockets of those now 
representing the railway capital of the coun’ The 
holder of shares or bonds uncertain. divi paying 
or interest paying power might readily accept the 
exchange, but nothing would alter fact that 
unless the interest upon the Government railway loan 
amounted to exactly the present nett. receipts the 
difference would be taken from the pockets of the pre- 
sent holders of railway investments, since it would be 
they, and they alone, who could be expected to take 
up he Government loan. Are the thousands of holders 
o 
an 


rms less advantageous than 





“ taking oyer,” as the prospectus of a limited com- 





railway shares ig ag to be forced. to such 
exchange upon. 
those whereby they: receive their. present incomes 





co or 
380,000, mt 
holders of the 
have on the price of consols? 


their depreciation can it 
much are the present itors: of '800,000,000/. of 
national indebtedness fee ope to’ sacrifice in the 
market value of the fun How man i 
would be affected by the launch’ upon the . money 
market of hundreds of millions- of securities bear- 
ing a low rate of interest, securities -which many 
rs would press for salo in order to withdraw 
their capital altogether from England. in. order to 
invest it, upon better terms in the ¢olonies or in 
America ? 

The greatest argument, perhaps, in favour of the 
purchase and working of the railways by the State is 
that they would be worked more: cheaply than now, 
and with a very considerable reduction of fares and 
freights. But why more cheaply, and why such a 
reduction? There might—indeed, there is no doubt 
but that there pose a large apparent saving in 
the cost of administration—there would be. fewer 
officers, and less would be paid to them. But the 
utmost possible saving could hardly amount to one per 
cent. of the present gross receipts of the railways. In 
what way would 50,000/. be saved yearly in managing 
the London.and North-Western Railway, a sum which 
does not amount to three days’ earnings out of the 
three hundred and sixty-five? Mr.. Cawkwell, the 
general manager, has 4000/. per annum, Mr. Rams- 
bottom, the locomotive superintendent, 5000/., and 
there is the chairman, directors, secretary, and engi- 
neer, but except by replacing the present executive 
officers by inferior men, how could a saving of even 
50,000/. be effected? So far as passengers or goods 
could be affected by such a saving, involving the dis- 
missal of the best railway talent now in the kingdom, 
it could not be expected to amount to twopence in the 
pound, whether of passengers’ tickets or in freight 
charges; and for this apparent saving the new manage- 
ment would probably be found to waste twice or thrice 
as much from comparative ignorance or incapacity. 

Apart from any possible, and, at the most, compara- 
tively insignificant saving in the cost of administration, 
no Government staff could run a train of given weight 
at a given speed, whether to Exeter, Edinburgh, 
Brighton, or Birmi , for one penny less than it 
is now done. The wear and tear, both of way and of 
rolling stock, would be necessarily the same as now, 
and the fuel, oil, and attendance of all kinds the same. 
True, half the trains might be taken off, the speed les- 
sened tothe Continental standard, and the passengers 

acked more closely. But it needs no Government 
interference to accomplish all this. The companies 
would gladly do it if they dared, but the public would 
not tolerate it. Slow, infrequent, but long and fully 
filled trains, are exactly what railway officials would 
desire to see, provided only that the public would put 
up with them. 

The case of the Belgian State railways, so often in- 
stanced, does not apply in favour of State management 
to anything like the extent alleged. Belgium, with 
not one-fourth the area of England, has but 1250 miles . 
of railway, or hardly more than half as many for each 
hundred square miles of territory, and but exactly 
half as many for each 10,000 of the population as 

land. The Belgian lines, carried through a flat 

and easily worked country, have cost less than half as 
much per mile as our own lines, so that for each 10,000 
of the population considerably less than one-fourth as 
much capital’ has to be paid upon. It is quite true 
that the first-class express fare from Ostend to Brussels, 
whether by Alost, 75 miles, or by Malines, 89} miles, 
is but, 4s."10d., and the third-class but 2s. 5d., but 
thisdoes not represent the mileage rate upon the Belgian 
railways, inasmuch as one-half the fare is charged for but 
about one-fourth the distance, whether from Brussels 
or Ostend. This peculiar system of differential fares 
revails on/all the Belgian State railways, but not on the 
ines owned by companies. Thus from Namur to Far- 
ciennes; 17 English miles, the first-class fare is 1s. 9d., 
while to Brussels, 68 miles, or exactly four times as 
far, itis but 3s. 6d., ortwice as much. On the private 
lines the fares are higher, although still low, and they 
are in almost exact proportion tothe distance.. From 
Brussels to Verviers, on the Belgian. State Railway, 
the distance is 863 miles,.and the first-class express 
fare 4s. 10d., and ordinary first-class, 4s.;: yet from 
Brussels to Louvain, only 18: miles, ci Cortenberg, 
the fares are. respectively 2s. 5d: aud 2s.—third-class 
being 1s.. There ate mne through trains cach way 
daily, but the fastest; making five mtermediate stops, 
takes two hours and three-quarters, while the others 
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take from three hours and a quarter to four hours and 
a quarter. Nor is there proof that these fares pay 
profit. They can only do so when very long and fully 
filled trains are taken. The construction of er 
manent way and of the engines and rolling stock is 
exactly the same, to all intents and purposes, as that 
of our own, except that the passengers have less space, 
seat for seat. Salaries and are lower, and 
women are employed at booking offices and to attend 
level crossings, but the great items of expense, for main- 
tenance, fuel, &c., are necessarily much the same, for 
the same loads and speeds, as in Pngland. 

State ownership and State aid have been necessary 
abroad, simply because capital could not be otherwise 
enlisted in railways. Here, on the contrary, capital 
has fought many a costly war for the bare permission 
of investment in railways, and Government, so far 
from aiding, has allowed every conceivable difficulty 
to be placed in the way of rg the preamble of a 
railway bill, and has levied a heavy passenger tax 
afterwards. The Government control of railways 
would virtually put a stop to all further railway exten- 
sion. It is not likely that the House of Commons 
would vote millions, or even hundreds of thousands, 
for the advantage of a district represented by but little 
local influence in Parliament, but to which, neverthe- 
less, private capital, were it allowed to be spent on a 
railway, might be attracted. Yet it is as idle to now 
assert that all the railways the country requires are 
already made as it would have been to have maintained 
the same thing at the end of the railway mania 
nearly twenty years ago. An eminent railway 
authority, Mr. Sherriff, M.P., has been quoted 
to the effect that there is no greater curse 
to a district than a non-paying railway through it. 
Mr. Sherriff certainly had abundant experience of 
such a line in the instance of the Oxford, Worcester, 
and Wolverhampton, now the West Midland ; but his 
conclusion is almost too absurd upon its face to de- 
serve consideration. Whether a railway pays or no is 
the affair of the shareholders who have put their money 
in it, but it cannot in any case leave its district worse 
off than when there was no railway at all. The old 
turnpikes and common roads still remain to be used if 
the residents in the districts find them preferable. 
So far, however, from the railway, even if its trains be 
infrequent, slow and dear being an injury, it opens up 
its district to new, more distant, and better markets, 
increases the annual value of land by probably more 
than the interest on the whole cost of the line, and 
serves the residents in many ways. Even if the rail- 
ways of the kingdom did not pay a halfpenny of nett 
revenue, they have far more than paid for themselves 
in adding to the wealth of the nation, and if capitalists 
are still willing to extend them at their own risk, it 
would be the wisest policy for the nation to allow 
them to do so. That no considerable extension, if, in- 
deed, any extension at all, could be expected under 
Government management, is clear, for the whole in- 
fluence of the great constituencies would be opposed 
to any votes of public money for the construction of 
lines for the benefit of comparatively small and ob- 
scure districts. 

The case of the post-office is often cited in proof of 
the efficiency of Government management. The re- 
ceipt of a letter in London within a few hours after it 
was posted in Liverpool or Glasgow is taken as an 
example of the celerity and punctuality of the post- 
office. Yet practically, the whole work of transmis- 
sion is performed by the railways. The whole work 
performed by the post-office is merely messenger’s 
work and clerical work; and yet for this work nearly 
or quite 300/. per ton of letters passing through the 
postman’s hands is charged, and, on the average, 50/. 
per ton of newspapers. It was only railways that 
made even these rates possible ; and it is beyond ques- 
tion that contractors could now be found to undertake 
the whole work of the post-office at a halfpenny in- 
stead of a penny rate. In America, with a population 
no greater than our own, and spread over more than 
twenty times the area, the letter rate is but three half- 
pence the half ounce, while newspapers pay a half- 
penny only, when sent singly, po a much smaller 
sum when received regularly every day or eve 
at the same post-office. In America it is true t 
work of house to house delivery is not performed by 
the post-office, letters being ed or sent for, as in 
the poste restante system on the Continent. 

For work requiring high engineering and admin- 
almost a hundred 
in which goods of 


week 
t the 


istrative skill, work eine 
varieties of skilled labour, wor 
perhaps a thousand varieties have to be purchased 
yearly to the extent of millions of pounds, and a ser- 


vice which has to be specially adapted to the different 
and varying wants of five thousand or more stations, 





Government working is likely to be ig gare inguished by 
the inertness, if aot foweright incapacity, of which so 
much has been heard in connexion with dockyard 
m ent. All independent action, all incentive ‘to 
improvement and to developing fresh traffic would be 
swamped in an unwieldy, central department, acting 
through endless articulations upon remote instruments 
mcd no power — of —— - the 

liti s to which, perhaps, voters in 
the cme a4 the Government pnight be made sub- 
servient it is needless to speak here, but on all other 

unds but one opinion appears tenable as to the 
impolicy of the State purchase and working of rail- 
ways. 








THE PUDDLING PROCESS. 


THERE are moments in the history of every science 
or branch of industry when the promulgation of one 
— fact creates a new era by throwing a great 
and far penetrating light over the whole group of 
objects connected with that one discovery. Thus the 
invention of the Bessemer process has brought a 
whole branch of metallurgy from the state of an 
obscure and empyrical craft to that of a scientific 
industry. The fact has been published that oxygen 
will absorb the silicon and carbon contained in liquid 
iron without at the same time attacking the iron 
itself, and that this combustion of carbon and silicon 
will produce a sufficient quantity of heat for raising 
the temperature of the liquid pig, and of the 
cold air blown through it above the melting point 
of soft steel or wrought iron. The immediate 
consequence was the general application of the know- 
ledge given to the world by Mr. Bessemer. Every 
branch of iron and steel manufacture, and even those 
branches which compete with the Bessemer process 
itself, took advantage of the new light for discovering 
the causes of previous failures or uncertainties of 
practical results, and by the aid of the improved 
scientific knowledge arrived at a higher level, or at a 
more advanced stage in their development and pro- 
gress. 

A similar important fact, and one which in its pro- 
bable influence upon iron metallurgy, will be of very 
great importance, is the one recently brought before 
the public by Mr. C. W. Siemens, in reference to the 
oe ling process. -This fact, established by Mr. 

iemens both in theory and in practice, may be ex- 
pressed in the following words : “The puddling process 
is capable of increasing the quantity of iron in the 
charge, by reducing a quantity of iron from the fet- 
tling which is greater in proportion than the loss in 
weight occasioned by the removal of silicon and 
carbon from the charge. 

From the moment that it is established that the 
puddler’s charge can “grow” in the furnace ‘instead 
of becoming smaller, as had been thought necessa' 
hitherto, the practice of puddling and all the appliances 
used for this process must wiletes achange. This 
change may be slight in appearance, but it will be 
vital in principle. We must avoid the oxidising flame, 
which has been till now considered indispensable ; 
we must attend to the qualities of the oxides of iron, 
which are charged into the furnace as fettling, and far 
from choosing them, so as to resist the action.of the 
bath, we shall try to give them the utmost facility for 
being decomposed, and for the iron contained in them 
ne incorporated in the mass of the liquid 
charge. 

So far as these general principles are concerned we 
have from the first concurred with Mr. Siemens in ac- 
knowledging their theoretical perfection and their 
practical importance. A discussion has, however, 
arisen with regard to the behaviour of the silicon in 
the puddling furnaces. We have expressed some 
doubts as to the possibility of removing silicon from 
a bath of pig iron by the action of silicates of iron, and 
without the aid of any other rong ing agent. With 
the spirit of the true philosopher, Mr: Siemens has 
brought our inquiry before the tribunal of experi- 
mental research. His experiments were special, direct, 
and strictly to the point, and the results or conclu- 
sions derived from them were therefore equally precise, 
clear, and unmistakeable. Mr. Siemens has melted a 
quantity of Acadian pig iron, which had been care- 
ully analysed before the experiment, upon a bed of 
siliceous sand and under a cover of liquid glass, and 
the result of two hours of contact between the molten 
iron and silicates was an important reduction of the 
percentage of silicon. Mr. Reneth concludes from 
this fact that no silicon is taken up by fluid cast 
metal from silica or silicates, with which it is in con- 
tact. This is an important fact, but it still leaves the 
doubt whether silicates of iron in contact with the 





bath may not act differently from the mixture of sili- 
cates which is contained in common 


silicon, and this fact is accepted by Mr. Siemens as a 

proof that silicates of iron act in a similar manner as 

hg other silicates with which Mr. Siemens commenced 
i iments. 

We desire to point out that this last conclusion is 
somewhat hasty. It supposes that the hematite ore 
had been converted into silicate of iron in contact with 
the molten glass on the surface of the bath before 
the reduction of the ore could have been effected by 
the silicon and carbon from the bath. It is equally 
possible, however, that the hematite ore may have 
acted upon the bath direct, and without combining 
with silica. Indeed, the probability is that 
the latter alternative may be the one which corre- 
sponds to the actual state of affairs in practice. The 
negative proof which Mr. Siemens desired to derive 
from the experiment is therefore not fully established, 
and we cannot consider it proved as yet that molten 
iron in contact with silicates of iron cannot take up a 
certain percentage of silicon. On the other hand, the 
quantitative results obtained by Mr. Siemens in his 
carefully conducted experiment throw still further 
doubts upon his views regarding the behaviour of 
silicon. 

Mr. Siemens had charged 10 ewt. of pig iron contain- 
ing 4 per cent. of carbon and 1.5 per cent. of silicon. 
The quantity of metal tapped was 10 ewt. 5 lb., and 
the quantity of iron reduced from the ore is, as calcu- 
lated by Mr. Siemens, 5.7 per cent. of the metallic 
iron. If we calculate the quantity of iron which 
would have been reduced from the ore by the carbon 
alone (each pound of carbon removed corresponding 
to 3b. of iron reduced), we look out for an increase 
in yield equal to 12 per cent., against which the 5.7 
actually obtained aut a poor show, unless we are 
prepared to allow that there were other resem. | 
agents at work in the furnace in spite of the neutra 
flame maintained in ... From the moment, how- 
ever, that an oxidising influence of the flame is 
granted, we are again at liberty to ascribe the 
whole act or process of desilicatisation to that in- 
fluence; we can again maintain that the silicon 
has been removed by the furnace gases (oxygen or 
carbonic acid), that the ore has been decomposed 
by the carbon, and by the carbon alone, and that even 
a portion of the carbon has been taken up by the 
oxygen of the flame, this direct oxidation accounting 
for the smaller percentage of iron reduced from the 
ore. We consider it an important duty to point out 
any objections that may still be raised against the con- 
clusions arrived at by Mr. Siemens, and if we can 
induce him by this discussion to continue his experi- 
mental researches until some more definite and con- 


TY | clusive results are obtained, we shall all have reason 


to congratulate Mr. Siemens and ourselves A aw the 
service rendered to the progress of metallurgical 
science by the present discussion. 








ARMOUR-CLAD GUNS AND FORTS. 
By W. Brinees Apams. 

Iw the freedom of individuals and of nations is to be 
found the path of physical p s, resulting most 
widely in mental progress and human happiness. 
In the contest between individual and national tyranny, 
and individual and national freedom resulting in phy- 
sical force, the arts of defence are usually on the side 
of the latter, and the arts of attack on that of the 
former. 

It is, therefore, that the system of gun carriages 
now put forth by Captain Moncrieff is interesting to 
the moral philosopher as well as the mechanist. The 
force of recoil is utilised for the purpose of putting 
the gun and gunners out of danger, by sinking below 
the parapet, and that force is stored up to relift the 
gun to the firing position when reloaded. And by 
means of re’ ing mirrors; aim can be taken and the 


PP ig without exposing the gunners to any 
irect aim from 


the enemy, whether riflemen or others. 
So far all ap perfect. The weight of the simple 
gun is snaltiplied into a machine tripled or quadrepled 
without any disadvantage as a gun of position, but 
with considerable disadvantage as a weapon of attack, 
—— of that very weight, unless by the use of 


It is quite clear that an embrasure is a very danger- 
ous funnel for an enemy’s shot, and that guns mounted 
above a parapet are also liable to he dismounted, and 
therefore the advocates of Captain Moncrieff’s —— 
assume that by burying rising and falling guns below 
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the level of the ground, f be alto- 


, fortifications may 
dis with. It may be so, but this would be | them 


simply putting attack and defence on the same level— 
rifle pits against rifle pits. 

We may be quite sure that science and skill are 
already on the alert to countervail the advantages. 
What, then, are the probabilities? The mark is ren- 
dered more difficult to aim at, but there is a mark, and 
a very prominent one, in the form of a mirror, and 
unless the gun be made to change its position after 
every shot, a concentrated fire may be brought to bear 
upon it as soon as it rises, acco’ to the practice of 
the elder Napoleon when he wanted to strike a moving 
object. At the siege of Burgos, when half the works 
were in ruins, a French rifleman was lowered down by a 
rope in the night, and commenced pay dnd every red- 
coat in sight. Artillery was brought to upon him, 
but unavailingly, for he dodged his position after every 
shot, and in the course of three days he had killed 
upwards of 100 men, the smoke of his en never tell- 
‘ ing for more than a moment, his whereabout. A lateral 
movement of the elevating guns would therefore be 
wanted to shift their position, and the gun’s weight 
would have to be borne on rails, Any attacking force 
using the same guns would have to lay down rails 
in trenches with earthwork parapets. 

The advantage of earthworks is that they bury the 
opponent’s shot if thick enough. The disadvantage is 
that they will not stand up at any angle sufficient 
to prevent an enemy from scrambling over them and 

ucing the contest to a hand to hand struggle. As 
a means of coast line defence a curvilinear sunk rail- 
way, armed with Captain Moncrieff’s guns, would 
be far more formidable than any fixed forts and 
far cheaper. But if made fixtures in sunken pits they 
must either be covered over, or they would be 
destroyed by shells, for we may be sure that the 
process of shelling will assume quite a new phase in 
accuracy under this new stimulus, and that shells will 
be planted nearly as accurately as point-blank shot, 
by vertical fire, and even from ships with a stable 
base in tolerably calm weather. 

For fixed forts, therefore, we must continue to use 
mechanically constructed walls more or less vertical, 
and of the strongest resisting material, viz., iron or 
steel, at an angle that will prevent an enemy from 
climbing over to storm. And the guns must be fought 
under cover. It is quite practicable to make solid 
walls of iron without bolts or jomts—a huge railway 
line of any height and diameter, laid on the surface of 
the ground, needing no foundation, and impregnable 
to any guns of the present, or of the future, because 
there is no limit to the weight or strength of the 
material we can apply. 

But we must provide against the vertical fire. The 
casemate and embrasure system suffocates the gunners 
as well as stuns them, but still we cannot dispense 
with the cover. We must put our men into a position 
best fitted to use all their faculties. The difficulty 
does not seem insurmountable. 

The weight of the gun in Captain Moncrieff’s 
system approaches that of a large locomotive engine, 
and to obtain its full value as a war machine it must 
be made as mobile as a locomotive, and with a similar 
road beneath it. This being accomplished, there will 
be no difficulty about the load to be carried. We may, 
therefore, do what we have never yet done, provide it 
with a locomotive embrasure, make it an armour-clad 
gun, clothe jit in a solid conical sheath of tempered 
steel, fitting closely round the muzzle, all but a sight 
hole, and opening backwards at such an angle as to 
glance the ony’ shot, and afford shelter to the 
gunners. In vhis mode the smoke from the vent 
would pass away so long as smoke shall be permitted 
to issue from the vent, and the smoke from the muzzle 
would remain in the oe air. The only mark remain- 
ing for the enemy, during the moment of elevation, 
would be the muzzle itself, and that by conical form 
might be reduced to the diameter of the bore. By 
such an arrangement the gunners could be absolutely 
free from all r in case of the bursting of the gun 
at the moment of explosion. 

We are getting to an expensive war machinery ; but 
the greater the expense with efficiency, ss ier mpc 
greater is the advantage to our nation, using war too 
which other nations cannot afford, and expense must 
not stand in our way in the use of material, if we 
mean to economise in the use of our men; and as 
iron is a convertible material the increase of our national 
stock is not altogether an evil, for it is i. usable 
in other forms to which it may be applied. Even the 
famed “‘ Seeley’s pigs” are not wasted. After serving 
as pavement—and very good pavement, too—for many 
years, they fetch their price in the market; and pos- 





sibly the annual breakage of the stone that replaces 
may be more than an equivalent to the interest 
saved by selling them. 

Every process that makes guns and forts more 
massive, and at the same time more effective, gives the 
advantage to the defender as against the invader, un- 
less the invader makes his approaches on the water, 
with the minimum of resistance to transit. But as 
sea-water may be considered our “native element,” 
we need scarcely discuss that question. We cannot 
realise the myth attributed to Friar Bacon, “ wall 
England round with brass;” but we can do much 
towards — it with iron and steel, making more 
available that human wall of strong hearts and clear 
brains that constitutes the real strength of a nation, 
and without which all other appliances are but as dust 
in the balance. 





BREWING AND BREWERIES. 
No. XXI1X. 


Cootine tue Wort; THE THEORY OF REFRIGERATION. 
( Continued.) 

Insteap of calculating the mean difference of tem- 
perature in the manner already explained, we may 
avail ourselves of the ordinary rule for ascertaining 
the sum of the terms of a geometric series, and by its 
aid obtain the length of the ordinate representing the 
mean difference of temperature. We have shown that 
if we add together the lengths of the various ordinates 
representing the differences of temperature, and divide 
this sum by the number of ordinates thus added to- 
gether, we get asa result a mean length representing 
a difference of temperature slightly greater than the 
real mean difference. The greater the number of ordi- 
nates, however, the less is the error involved by this 
mode of calculation, and if we make the number ve 
large indeed, the error becomes so small as to be of 
no practical importance. When the “run” of the 
refrigerator is supposed to be divided by ordinates 
into a very large number of spaces, however, the cal- 
culation of the difference between the temperatures 
of the water and wort at each point of division 
in the manner we have already explained would in- 
volve considerable labour ; and to avoid this, recourse 
may be had to the following method of calculating 
the mean difference of temperature :—Let the mini- 
mum difference of temperature be, as before, repre- 
sented as a fraction of the maximum difference, and 
then ascertain the logarithm of this fraction. Next 
divide the logarithm by the number of spaces into 
which the “run” of the refrigerator is supposed to 
be divided, when the quotient will be the logarithm of 
the ratio of the terms of the series, and this ratio 
being obtained the sum of the terms may be calculated 
by the ordinary formule : . 


in which S=the sum of the terms; a=the first term, 
or, in the case we are considering, the maximum 





difference of temperature, whilst the quantity, ar», is 


the minimum difference; r=the ratio; and »=the 
number of terms, or tlre number of s +1. The 
sum . foes terms being per oy e — differ- 
ence of temperature can t by dividing this sum b 
the number of terms, or, ‘a other words, by one oa 
than the number of spaces into which the “run” of the 
refrigerator is supposed to be divided. 

Let us now apply this method of calculation to the 
example which we employed to explain the other mode 
of obtaining the same result, and consider the case 
of a refrigerator worked with two of water to 
one of wort, the water being supplied at an initial 
temperature of 55°, and the wort elag cooled from 
210° to 60°. Let us also first suppose the “run” of 
the ngs gd to be divided, as before, into ten 
parts. In this case the minimum difference between 
the temperatures of the wort and wateris 5°, and the 
maximum difference we have already shown to be 80°, 
or sixteen times as great. The minimum difference of 
temperature will, therefore, be represented by the frac. 


tion ;',, of which the logarithm is 1:20412, and divid_ 


ing this by 10 (the number of spaces) we have 0.120412 
as the logarithm of the ratio, and the latter is 


therefore, ra’ or .7579. Substituting the above 


values in the formula already given, we have, 
80—5 75 
S=]— 7579 = 2491 = 39.79, 
and #his number divided by 11 (the number of the 
terms), gives 28.16° as the mean temperature. Ac- 
cording to the former method of calculation, the result 
obtained was 28.61°, the variation being due to the 
summation in the former case of small errors in taking 
out the several differences of temperature. 
Let us now suppose the “run” of the refrigerator 


TY | to be divided into one thousand spaces instead of ten, 


the other circumstances remaining the same as before ; 
then the logarithm of the ratio will be 


log. Ys 1.20412 — 
1000 = 1000 = 0-00120412, 


1 
and the ratio will be T0027 = 99723. Substitut- 


ing, as before, this ratio in the formula for obtaining 
the sum of the terms, we have, 
s= = =270.758, 
1—.99723 eee 

and this number divided by 1001 (the number of 
the ordinates) gives 

270.758 

een 23 $7 .048° 

1000 4 








as the mean difference of temperature, a result which 
is probably correct within the hundredth part of a 
degree—a much closer approximation than is required 
in practice. Of course, instead of finding the sum of 
the terms, and then dividing this sum by the number 
of the terms, this latter number may be introduced at 
once into the denominator of the fraction denoting the 
sum when this fraction will of course equal the mean 
difference. In this case the formula will be— 


TABLE No. IL. Suowtne THE EFFECT OF ALTERING THE TEMPERATURE AT WHICH THE WATER IS SUPPLIED 
To A REFRIGERATOR. WORT IN ALL CASES REDUCED FROM 210° To 60°. 























Eqvat Quantitrzs or WaTER |OnE AND A Hatr Parts oy Water! Two Parts oy WATER TO OnE 
AND Wort. to Ong oF Wort. Part oF Wort. 
on Initial Temp. of |Initial Temperature| Initial Temperature/Initial Temperature/Initial Temperature|Initial Temperature 
pet Water, 55°. of Water, 50°. of Water, 55°. of Water, 50°. of Water, 55°. of Water, 50°, 
ca ‘ } 1 i 
Lm | 1 ' 3s 1! i 1 ‘ 1 U UJ 
2 fv | g eo £ Ez £ ey = Ev £ ey = 
8 |g3 | 8 | a8 x | 23 % | 28 ees % 6| 28 z. 
Sie i 8 |3¢ | 8 ike | ibe |S |8e  & Se | 
Ss eS ila. les eae. |S e,. |es B. |es eB. | es Be. 
Oo. ke at = -§ |= as | a= eB | a as = r= 
° Oo .-m-) ‘ss 2 2 ° A | ° 8S o &,S Ss -£. > 
- S S 2 Ss = % = = S % “= 
g $7 3) Se os gu a Ss ar Ss - ern 8% ape Bs 
2 Sa25| 3S ges] 3° 238 3° Sad 3° Beas | 8° 52s 3° 
e |ffs| ge | Fes) se | fea] Be | gE] Se | ees] Se | SBS) Be 
S 22) €3 |282 | 33 |e8e| os | S8b |) se 1 BSE 38 | Sse) 25 
oe cag & oth a” la a la a” |8 a lA s 
de; de; deg deg. deg. deg. deg. da deg. deg. deg. de 
0 . 10 0 bbe O° 60" O° 80." 0 5 1 
1 5 15 10 15 43.28 85.16 | 60.15 29.55 60.63 38.74 68.62 82.76 
2 5 80 10 30 34.05 62.85 | 41.93 54.27 | 45.95 68.1 55.4 59.2 
8 5 45 10 45 26.79 84.63 | 35,24 74.28 | 84.82 90.36 | 44.73 80.54 
4 5 60 10 60 21.08 | 101.76 | 29.31 92.07 | 26.39 | 107.22 87.72 94.56 
5 5 7 10 75 16.56 | 115.32 | 24.5 106.5 20. 120.00 | 29.16 | 111.78 
6 5 90 10 90 18.05 | 125.85 | 20.48 | 118.56 | 15.16 | 129.78 23.54 | 122.92 
7 5 105 10 105 10.27 | 134.19 17.12 | 128.64 11.49 | 187.02 19.01 | 131.98 
8 5 120 10 120 8.07 | 140.79 14.381 | 137.07 8.71 | 142.58 15.34 | 189.32 
9 5 135 10 135 6.85 | 145.95 | 11.99 | 144.03 6.6 146.8 12.38 | 145.24 
10 5 1650 10 150 6. 150. 10 150. 5. 150 10. 150. 
Mean- 
Dif. of 5 pe 10 20.83 27.93 isp 27.05 pa 85.15 
Temp. | 
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a-ar + id 
(l—r)xa 
aind the calcillation in the case‘ of the above example’ 
would be 


mean difference = 


mean difference = 


80-5 
(1—.99723) x L001 

A consideration of Table No. I. (vide page 348 of 
our last number), will show how greatly the cooling 
power of any given refrigerator may be modified by 
varying the proportion of water to wort. The. rate 
at which the heat is transmitted from the wort to the 
water is, other circumstances being the same, pro- 
portionate to the mean difference between the tempera- 
tures of the two liquids, and thus, by increasing this 
difference, we increase the cooling power of the re- 
frigerator in like ratio. Thus the quantity of wort 
which a refrigerator is capable of cooling a certain 
number of degrees in a given time will vary with 
different proportions of water to wort.in exactly the 
same ratio as the mean differences of temperature re- 
sulting from the use of these different proportions of 
water vary. Under the circumstances stated in Table 
No. I. the mean differences of temperature, with equal 
quantities of water and wort, one and a half parts of 
water to one of wort, two parts of water to one of 
wort, and three parts of water to one of wort, are given 
as 5°, 20.83%, 27.05°, and 32.88°; and a refrigerator 
which would, under the supposed circumstances, cool 
5 barrels of wort per hour by 5 barrels of water, 
would cool 20.83 barrels of wort per hour with 31.245 
barrels of water, 27.05 barrels of wort with 54.1 barrels 
of water, and 32.88 barrels of wort with 98.64 barrels 
of water. 

We have said that the heat transmitting power of a 
given area of surface, varies directly as the difference be- 
tween the temperatures on the two sides of it ; but it also 
evidently increases directly as the area is increased, and 
it will therefore be seen that difference of temperature 
and area of transmitting surface are convertible terms, 
or, in other words, we may double the cooling power 
of a refrigerator, either by doubling the difference 
between the temperature of the liquids during their 
passage through the apparatus, or by doubling the 
area of the transmitting surface, with which they are 
brought in contact. When we speak of doubling the 


= 27.048. 





cooling power of a refrigerator in this way, we mean | P 


that the quantity of wort, which it is capable of cool- 
ing a certain number of degrees in a given time, would 
be doubled, and not that a constant quantity of wort 
would be cooled twice as many degrees as before; this 
latter is a very different. matter, as we shall show 
presently. In practice it rarely happens that refri- 
gerators are made of such power as to reduce the wort 
from near boiling point to the temperature at which it 
is “ pitched,” or delivered into the fermenting tuns, 
when worked with equal parts of water to wort, the 
surface requisite to do this being so great that it is 
generally better to increase the mean difference 
between the temperatures of the two liquids by the 
use of asomewhat greater quantity of water. Thus it 
is shown by Table No. I., that by increasing the supply 
of water one-half (from 1 of water to 1 of wort, to 
14 of water to 1 of wort) the power of the refrigerator 
would, under the circumstances there supposed, be in- 
creased in the proportion of 5 to 20.83, whilst to 
obtain the same increase of power by augmenting the 


surface, the latter would have to be increased 20.83 


or more than four times. 

The quantity of wort which a refrigerator is capable 
of cooling a certain number of degrees in a given time 
may, however, be increased not only by augmenting 
the area of the heat transmitting surface, or by in- 
creasing the proportion of water to wort, but also by 
lowering the temperature at which the water is supplied 
to the apparatus. In the case of a refrigerator worked 
with equal quantities of water and wort, it is very easy 
to estimate the increase of power given by lowering 
the temperature of the water. In such a case. the 
difference between the temperatures of the liquids is, 
as we have shown, uniform throughout, and is equal 
to the difference between the initial temperature of the 
water and the final temperature of the wort. If, 
therefore, the initial temperature of the water is 
lowered, so that this difference of temperature is 
doubled, the quantity of wort which the refrigerator 
is capable of cooling to the same final temperature as 
before is also doubled, and so on, 
is not worked with <qual quantities of water and wort 
the effect of reducing the initial temperature of 
the water is less strongly marked, as Table No. II. 
on the previous page shows. In this Table the wort 
is in all cases supposed to be reduced from 210° 


If the refrigerator | Th 


to 60°; and the effect is shown of reducing. the 


‘Linitial temperature of the water 5° when the 


pro- 
portions of water and wort passed through the 
apparatus are 1 to 1,14 to 1, and 2 to 1 respectively. 
ith equal quantities of water and wort, the mean 
difference of temperature is, by reducing the initial 
temperature of the water 5°, increased from 5° to 10°, 
and the power of the apparatus is thus doubled, With 
one and a half parts of water to one of wort, the mean 
difference of temperature is increased from 20.83° to 
27.93° ; whilst with two parts of water to one of wort 
it is inereased from 27.05° to 35.15°. It will be seen 
from these examples that the adsolute increase in the 
mean difference of temperature, effected by a given re- 
duction in the initial temperature of the water, in- 
creases almost in the same ratio as the proportion of 
water to wort is augmented, whilst the proportionate 
increase in the difference of temperature of course 
becomes. less with an increase in the proportion of 
water to wort. 








“NITRATE” STEEL. 
A company with strictly limited liability of- its 


several patents of Mr. Heaton, for making steel by the 
nitrate Mies w The appearance of a notice in the 
Times, drawing attention to Mr, Heaton’s discovery, 
and stating that “the saving in cost of production is 
said to be several potas per ton,” will probably be 
very opportune to the promoters of the new company. 
We have been informed that a great deal of experi- 
mental evidence has been collected to prove the great 
merits of Mr. Heaton’s invention ; but in the interest 
of would-be shareholders, we should consider it more 
satisfactory if the new process had been put to the 
test of commercial practice, and the prospectus drawn 
up from an actual balance sheet, instead of calculating 


applied to a few test bars made specially for that 
purpose. 








RAILWAY PASSENGER TRAFFIC: 


Ons of the most startling facts brought to light by the 
railway traffic returns annually published by the Board o 
Trade, is the comparatively small average number of 
assengers carried per train. In 1866 no fewer than 
3,741,086 trains wore run to accommodate the 274,293,668 
passengers (exclusive of season-ticket holders) carried in that 
year, or an average of only seventy-three passengers for every 
train. But as the average journey of each train was nine- 
teen miles, and the average distance travelled by each pas- 
senger was only eight and a half miles, we arrive at this 
remarkable result, that the average number of passengers 
carried per mile by all the trainsrun in the United Kingdom, 
in 1866, was only thirty-two! And this notwithstandin 

the heavy passenger-traflic in connexion with London an 

the large towns. The conclusion is obvious, that a large 
proportion of the train-mileage run throughout the kingdom 
is useless, being far in excess of the requirements of the 
public; that locomotives and carriages are being employed 
on many lines in merely dragging their own dead weight, 
sometimes with no ter number of passengers than would 
fill an omnibus, and often all but empty ; and that a great 
deal of money is thus being wasted im the attempt to swell 
the weekly returns and to force a traffic that is not to be 
forced, especially when the fares are high. 

“ The aecommodation of the public” is the excuse put for- 
ward by managers for running so many comparatively empty 
trains. But the only test of the public requiring the accom- 
modation is that they make use of the trains provided for 
them. When they do not, the running is only so much 
waste. “For the purpose of accommodating the public,” 
said Sir D. Gooch before the Commission, “we now run a 
great many more trains than the public require, and the con- 
sequence is that our receipts per train-mile are much less 
than they ought to be.” The same witness admitted that 
the loading of the trains on the Great Western branches “ is 
not nearly one-third.” But why run “a great many more 
trains than the public requires?” Why set a 30-ton engine 
of several hun horse power, and a train of carriages 
weighing 30 tons or more, to accommodate a number of 
gonna that might as easily, though not so speedily, be 
drawn along the line to their destination by a single horse ? 
To do this is as absurd as it would be to set an elephant to 
drag a wheelbarrow. 

_ But the same waste of power applies to the running of 
light goods trains as well as half-empty passenger trains, 

r. Bidder said before the Commissioners that “ not a single 

-train is loaded up to one-fourth of its capacity ;” and 

Mr. Hawkshaw, “that even the Lancashire and York- 
shire Railway does not average more than 48 tons of goods 
per train, and the London and North-Western about 50 tons; 
whilst an engine can easily-haul 200 tons at little more ex. 
amp et How railway companies are “ eating their heads off” 
y this system of useless running was: illustrated by Sir D, 

Gooch from the — of the Great Western Railway. 

@ gross receipts o t com from passengers have 
trebled in the last sixteen years, End the mileage run by pas- 
senger-trains has increased five-fold, whilst. the . receipts 
from passengers have dwindled from 9s. to 5s. per mile. So 
also in the case of goods, the from which have 





increased eight-fold, has increased 
more than twenty-fold; but the receipts per mile have 


shareholders is about to be formed for working the | ‘ 
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to the overcrowding of railways by the running of half-e 
trains, must be attributed the greater. number of acci 
which occur on English as compared with 


railways. 

The most profitable and increasing traffic in'all railways is 
the lower-class passenger traffic, wherever opportunities are 
afforded for its deve! i ble, because 
in third-class trains weight carried 
in pro; sige So:Sne. paring Tone ee Sera ia the case of 
first-class express c, and also because of the vastly 
ore hee he Sapte the ap ange MD 
serv irst-class passengers’ not only expect to havea 
seat for themselves, but another for their feet. Some regu- 
larly fee the porters or guards—paying the tribute known at 
railway stations by the name of “ fluff”’—to reserve com- 
ments for them where they may smoke during the 
journey. Other solitarily di persons fill up the vacant 
seats with their wrappers and carpet-bags, so that the first- 
class com ents are rarely more than halffilled. As Mr. 
Sherriff, formerly a railway manager, stated before the com- 
mission, “ You will find that, if there are half-a-dozen first-class 
compartments, half-a-dozen people will almost immediately 
take a single place in each, and there will be a great outcry 

tything like five or six people are put in.” “In point of 
fact,” asked Lord Stanley of Mr: Harrison, another 
“do not first-class Ts i 
they have a right rare ge en 
Harrison answered, “ No doubt.” Another source of waste 
in running light trains was described by Mr. Stewart, secre- 
tary of the London and North-Western Com 
there are only three or four padbenigetn Sie. place, 
carriage must be ided for them. There must bea car- 
riage put on for Buckinghamshire line, another for the 
‘ord line, another for the Northampton line, another for 
Leamington, and so on; so that, apart altogether from 
the feeing of porters, there isa great waste.” In illustra- 
tion of this statement, Mr. Stewart stated that on two days 
selected as a fair average, whilst. 4482 passengers were 
booked from . Euston-square, the trains to. accommodate 
them contained 13,512 seats; and that in the case of 15 
up trains, carriages containing 1274 seats were put on to 
accommodate only 179 passengers. 

Now, there is no such latitude permitted to third-class 
passengers. Indeed, this class does not at all object to close 
packing. No through i are put on for them, and 
they move about with yery little e, and take their 
we in the branch trains without any sense of grievance 

wuse of having to change. So that every thi 
carriage, if there be passengers a oe mf be filled: with 
its paying load. And what. is: a paying load? : The late 
Robert Stephenson, in his address to itution of Ciyil 
Engineers in 1856, held that anything beyond five-eighths of 
a penny per mile per.passenger ma: rendered profitable, 
even if the passenger train be only filled. 

“ Nothing,” said he, “is so profitable, because nothing is 
so cheaply transported as passenger traffic. Goods traffic, 
of whatsoever description, must be more or less costly. 
Every article conveyed by piel requires handling and 
conveyance beyond the it of the railway station ; but 
passengers take care of themselves, and find their own way 
without cost from the terminus at which they are ‘set down. 
It is true, passengers. require carriages of somewhat more 
expensive construction 


consequent} 
the cost for locomotive power is less. It has been rowed 


portion to the weight: of 
that 111,000,000 ghing 8,000,000 tons, have 
been conveyed during ear (1854) over a distance 
of 12 miles, yielding a revenue of 9,000,000/. sterling. This 
gives, at the least, 2s. ton per mile for the weight of 
passengers conveyed. are conveyed, in some in- 
stances, at a halfpenny per ton per mile... It is to ,be recol- 
lected that trains are usually capable of transporting at 
isereliog hy tomy ead Gh eg Sak eemoepeee 
ve. in 
all leds ts in extremely small pro aod eo eight 
of a train ; as, on an average; there “will be 1 
to every ton, and each train’ will ily. 
sengers. The cost of running a train ma 
most cases to be about 15d. per mile ; 
gers at five-eighths of a penny 
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would give us 5s. 2}d. per train per mile, 
taken as about the average earnings th 
the year. It i¢ obvious, therefore, ‘that anything beyond 
five-eighths of a penny per mile per passenger may be ren- 
dered profitable, even if the passenger train is only half 
filled. Hence all Directorates look to the maximum 
amount of revenue to be derived from large passen 
traffie, which maximum amount is only to be obtained 
affording enlarged: public facilities and temptations to 
travel.” —The Quarterly Review. 








GREENOCK HARBOUR IMPROVEMENTS. 
To tux Eprron or ENGINEERING. 

Srz,—Permit me to reply to “Ca ” and “ Greenock.” 

The silting up of the present har has been at the rate 
of 14 per annum, during the last twenty years, nothing to 
alarm the authorities. - 

The graving dock is so designed, that it may be used as a 
wet Sock Sere future pens ee: ofthe 

Mr. Kinipple claims nothing “ for his adaptation jetty 

. system,” bat would draw attention to the over crowded St. 
Katherine’s, London, Regent, East and West ia, Victoria, 
and other docks, where the authorities have “ ised ” 
their docks and increased. their ion, by the intro- 
duction of jetties and pontoons, and no inconvenience is ex- 
perienced in working them. It is as easy,for some dock 
masters to handle their ships as_it is for nurse girls their 
“ perambulators.” - 

Jetties at Greenock can be cheaply constructed. The quays 
of the present harbours may be termed “ jetties” i 
sense of the —_ = —_ s Sone 
having v' ort len of straight qua: 

The south quay ~— Hassles anal. ta my design, is 
200 ft. wide at the west end, and 137 ft. at the east end, or 
double, and in some cases treble the widths of the present 

uays. 
’ ‘The conling berths are at the east end, far away from the 
sugar and iron. ; 

‘he entrance to the graving dock is gt high water mark, a 

channel way protected by camp sheeting, is all that will be 
uired for temporary purposes. 

The western entrance is rather more favourable for the 

gravin dock than for the middle harbour, and this, I think, 

it should be so, because in all probability ships of the heaviest 

burden will use the graving dock. 

The rollers “ Capstan” describes would soon get their axles 
set; the class I design never would. I hope the day ma 
arrive when vessels may be seen “ rolling into Mr. Kinipple's 
basins in a double sense of the word.” 

The whole of my railway systems are copied from those in 
present use, along the south quays, which appear to work 
well, with this difference, that many of the present curves 
are at least three and four times as “ sharp” as mine. 

Some of my assistants are such excellent draughtsmen that 
they would, I am sure, not forget the brass plate on the drum 
head of a “ Capstan”’ although a name might still be want- 
ing to identify its manufacture. 

it was my first intention to design “ wet docks,” but found 
they omit involve an expenditure of from 70,000/, to 
100,000/. to insert locks, gates, swing bridges, &c. I there- 
fore abandoned the idea in order to ayoid endless expense in 
working “intricate and highly elaborate machinery, from 
beginning to end difficult to work,” so that my design should 
not be “ wanting pre-eminently in those characteristics which 
should be the guiding stars of the civil engineer” as well as 
the “ Capstan,” “economy and simplicity,” especially at a 
port where the rise of tide is about 10 ft. 

“ In fine, Mr. Kinipple’” does not require the congratula- 
tions of “Capstan;” su competitors are seldom or 
never congratulated. 

And now a few words in reply to “ Greenock.” If a fixed 
bridge is carried over my eastern entrance of 106 ft. in width 
(not 200 ft. wide, as stated by “ Greenock”), the other two 
bridges, simple and economical as they are, might be dis- 
pensed with, and thus my design would be without any 
machinery whatever ; the eastern entrance is only intended 
for timber, lighters, and small river craft. 

The whole of the harbours are tidal. The Harbour Trus- 
tees will doubtlessly embank out to the full extent of their 
powers, and when they have so done timber sheds will not be 
erected below high water mark, consequently, they will not 
“ be peculiar.” 

The Western line leaves the Caledonian Railway at 44.51 ft. 
above datum, and the level of the rails of my viaduct is 40 ft., 
or 1 in 662, for about 1000 ft. What, therefore, does 
* Greenock” mean by 60 ft. difference in level ? 

The level of the quay is 12 ft. above datum; none of the 
lines through churches, schools, or any other buildings, 
but ugh open ground (see design). : ‘ 

As to leaving ground for feuing purposes, the instructions 
distinctly state “ everything must give way to the puree of 
the main works,” more ground can be left for feuing pur- 
poses according to my design than in any other. The Gray- 
ing Dock I propose first to construct, next the Western 
Harbour, then the northern half of the Middle Harbour, thus 
leaving more than half the ground for feuing purposes (see 


report). 

ine Greenock Harbour Trustees are a body of honourable, 
practical, and intelligent gentlemen, and far above 
average; had they not been so, the present plans would 
never have been selected, for they know the want of jetties 


Ot Panel iviy of tay Pall teport 4 in the hands of 
A pri copy of m re is now in t o 
the Reostacy af the titution of Civil Engineers, Great 

e-street, Westminster, and contains more copious replies 
to “ ’s” questions, as to position of western en- 


>” T remain, Sir, bedient f, 
remain, our 0 servan 
at Waren Ropert Kinrerrz. 
1, Westminst bers, S.W., October 21, 1868. 
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ps RATLWAt GOODS TRAFFIC. 

HB tariffs of the English companies, on the contrary, 
present the greatest anomalies. ‘They make distinctions bs. 
tween per and between places. They serve large cus- 
tomers at a lower price than serve small ones; granting 
special low rates to the former, while the latter have to pay 
high rates, according to the published tariff; the ten- 
dency of this practice being to crush the small 
concentrate trade in the hands of large firms. But the great 
grievance is in the service of particular towns, inland 
seaport. The rate charged per ton per mile between different 
places on the same line sometimes be found to vary as 
much as 200 per cent. The Liverpool merchants complain of 
a combination of the railways terminating at that port, under 
which rates are levied on which oes them at a great 
disadvantage com with other ports. For instance, the 
rate charged for timber between Liv 1 and is 
3yved. per ton per mile, and between Sunderland and Man- 
chester it is only {ths of a penny; between Liv 1 and 
Penistown 32:d., and between Hull and Penistown 13d. ; be- 
tween Liverpool and Stockport 3d., and between Grimsby 
and Stockport 14d. There is also a inequality in the 
rates charged by the railway companies for the conveyance of 
corn, salt, and other commodities, between the sea and 
theinland towns, Thus, the rate for corn between Liverpool 
and Manchester was, until very recently, 8s. 4d. per ton for 
32 miles (since reduced to 6s. 8d.), while from Gloucester to 
B 53 miles, it is only 5s. 6d. From Liverpool to 
Derby, 92 miles, the rate is 15s. per ton ; and from Gloucester 
to Derby, 99 miles, it is only Zax 6d. 

But while the ge 3 merchants complaim of the ad- 
vantages given to Hull and other ports in posal data 
mileage rates for timber, corn, and sugar, the Hull merchants 
on their part complain of the favouritism shown by the 
North-Eastern Company to ports of their own on the east 
coast. For instance, they complain that the rate from Tyne 
Dock, below Newcastle, to Tinta 104 miles, and from 
Hartlepool, 72 miles, is no more than the rate from Hull to 
Leeds, 50 miles. They allege that the i 
exercised by the railway companies of fixing a lower mileag 
rate to and from the ports situated a enae seen nos 
the inland towns operates most prejudicially against Hull, 
by abstracting its trade and depriving it of t natural ad- 
vant which it possesses as a port. They say, fix the rate 
at what you think proper, but let it be an equitable and uni- 
form mileage rate: this will be. fair to all ies, and for 
the bose of trade ‘generally as well as of the companies 

‘ves. 

There are, however, still greater anomalies in the rates 
charged for conveyance of goods between inland towns. For 
example, the rate for ware between Birmingham and 
London is 27s. 6d. a ton, whereas between Birmingham and 
Sheffield, a less distance, it is 40s. ; and between Birmingham 
and Neweastle, which is twice the distance of Sheflield, it is 
only 35s. So also with sugar. Between Liverpool and 
Leeds the railway rate is id. per ton mile, between 
Greenock and Leeds 13d., and between Glasgow and Man- 
chester only fd. Between Glasgow and Birmingham sugar is 
earried at the rate of 8s. 3d. per 100 miles, and Teooten m- 
don and Birmingham at the rate of 19s. 2d. per 100 miles! 
The London merchants, like those of Live 1 and Hull, 


may cry out against this state of things, but they are power- 
less. The railway companies can charge what rates they 
think proper, within their maximum, which is invariably 


high ; and it is thus in their power, by means of differential 
rates, to ruin the trade of one place and enrich that of an- 
other, and in a great measure to regulate the scarcity or 
abundance of commodities in any particular locality. It may 
be sufficient to mention that one effect of the very low rates 
charged for the conveyance of sugar from the north to the 
pre’ 4 has been to stimulate the sugar-refining trade of Glas- 

w into unusual activity, and at the same time almost to 
extinguish that of London. 

The defence of the railway companies is, that it is their 
interest to carry as much traffic as possible at remunera- 
tive rates. When they can get 3d. per ton they will charge 
that rate, but when they cannot they will carry for 4d. a ton, 
or any rate that will leave them a margin of profit however 
small. Where competition really exists, as, for instance, by 
sea or canal, they must necessarily carry at rates consider- 
ably within their maximum, or not carry at all. The general 
managers defend this course, and they insist that the public 
generally are gainers by the competition between the rail- 
way companies and steam or canal boats, while trade is 
stimulated into activity in new quarters. At the same time, 
the railway companies compete, not because they like it, but 
because they cannot help it; and they acknowledge that 
they put a stop to it wherever practicable. Thus nearly all 
the canals have become amalgamated with the railways or 
been arranged with so as to prevent competition; and on 
such arrangements being effected the rates have at once been 
raised. It is not, however, possible to buy up the great 
water roads by sea, and hence the principal competition rail- 
ways now have to encounter is with the steamboat com 
panies, which effectually keep down the rates at all points 
where communication by sea is practicable. But even in 
those inland districts in which the railway companies possess 
a monopoly of the traffic they allege that it is their interest 
so to regulate the rates and accommodation as to produce the 
largest amount of remunerative traffic possible. And with 


the | respect to the carriage of sugar between Glasgow and Bir- 


mingham at the rate of a penny a ton per mile, while the 
charge between London and Birmingham is 2}d., they say 
that they merely offer such a rate as will secure the traffic, 
and, the distance being so much greater in the one case than 
in the other, they have necessarily to make the proportionate 
rate per mile so much the lower. Such, in a few words, is 
the gist of the defence of the railway com le 
One thing is clear, from the evidence adduced before the 
commission, that the policy of protecting the public eet 
igh fares and rates by encouraging competition een 





companies. has completely broken down. The 


power | je 
e 





immense superiority of railyays over every other means of 
comm’ m secured for them, so soon as constructed and 
prec’, & monopoly of the traffic of their respective districts, 
ile the country was as yet comparatively unoccupied, it 
was possible to put a restrgint on the monopoly thus created 
by granting new and competing lines, new monopolies 
were accordingly created for the purpose of checking the 
monopoly. But, after great waste, and confusion, 

, this process came to an end when the country be- 


and | came filled with railways. For so soon as the wastefulness of 


competition came to be recognised—one company ruining an- 

other by running at competing fares—the separate monopolies 

combined for the perros of putting an end to it wherever 
t itse 


racticabie, Par granted the requisite powers 
or the pi , and thus hundreds of indepeaaget. and 
com: g lines were extingui by the process of amalga- 


mation. And the position in which we now find ourselves 
is this, that railway competition is in a great measure at an 
end, and the control puny management of the internal com- 
munications of the country, the conveyance of passengers 
and merchandise and minerals has, by tion and 

bi established as a great monopoly, worked 
by private companies for their own interest, pms with no 
c whatever on their action except that of Parliament 
and public opinion.— The Quarterly iew. 
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RAILWAY WAGONS WITH JOINTED 
FRAMES. 


To rue Epitor or ENGINERRING. 

Monstzvr,—Je viens de lire, dans le No. 142, de  Enar- 
NEERING, du 18 Septembre dernier, l’important article que 
yous avez bien voulu consacrer & mon nouveau Wagon a 
Chissis brisé. Permettez-moi, tout d’abord, de vous re- 
mercier du soin et de l’impartialité que vous avez apporté 
dans l’exposé, aussi bien que dans |’étude de mon systéme. 

Mais parla raison méme que votre compétence, en cette 
matiére, me parait s’affirmer trés haut dans votre article, 

tiens, Monsieur, 4 vous présenter quelques observations que 
Je crois de nature 4 modifier sameness votre opinion, en 
¢e qui touche quelque critique particuliére. Permettez-moi, 
done, de disputer un peu. 

Les rails des chemin de fer Frangais pesaient, 4 l’origine, 
de 20 4 29 kilog. le métre. Ils ont été porté, successivement, 
& 30, 82, et 39 kilog. Ils pasent, aujourd’hui, généralement, 
38 kilog. et, déja, sur quelques points, 40 kilog. Cet accroisse- 
ment de poid a été nécessité par le poid croissant des machines 
nos voies, en effet, doivent étre établier, aujourd’hui, de 
maniére & pouvoir porter, couramment, des machines dont le 
charge, sur les essieux moteur, est, en général, de 12, et va, 
quelquefois, jusqu’é 14 tonnes, soit, de 64 7 tonnes par roue. 

Or, pour les voitures et les wagons actuels, dont la charge 
maximum est seulement de 4 tonnes par roue, une voie avec 
rails de 30 kilog. serait, encore, tout-d-fait suffisante. Le 
matériel roulant n’utilisé, denc, pas, 4 beaucoup prés, toute 
la faculté de résistance des rails actuels. 

D’un autre cdté, les machines ont, sur le rails, une double 
action ; l'une, résultant du poid proprement dit des roues, 
roulant naturellement; l’autre, résultant de l’adhérence 
agissant arrachement pour tirer le train. C’est, surtout, 
& ce dernier travail que doit étre attribuée l’usure rapide des 
rails, dont il occasionne le exfoliation. 

Les roues des wagons, au contraire, n’agissent sur les rails 
que par roulement simple. 

Il est vrai que le grand nombre des wagons qui suivent la 
locomotive augmente, peut-étre, les causes d’usure des rails 
par les roues de ces mémes wagons; mais il est certain, aussi, 
saya le poid d’un train se détermine d’aprés la puissance 

e traction de sa ‘machine, que le nombre des véhicules du 
train diminuera, 4 mesure qu’on augmentera la charge sur 
chaque paire de roues de wagon, et, par suite, que les causes 
d’usure des rails diminueront dans la méme proportion. 

Tout cela posé, ne devient il pas évident que l’on peut, sans 
erainte d’accélérer ]’usure des voies, augmenter la charge sur 
chaque roue de wagon, au moins jusqu’a ce qu’elle soit équi- 
yalente & celle des roues motrices de machine, soit, jusqu’a 6 
tonnes par roue? 

Pour le wagon & chassis brisé dont, il s’agit dans l’espéce, le 
poid maximum sur chaque paire de roues est de moins de 6 
tonnes; il nese trouve, donc, pas, par rapport aux rails, dans 
de mauyaise condition, et, ce reproche écarté, il bénéficie, 
sans autre objection, des avantages que lui assure sorerene- 
ment du plancher de chargement, et de la différence sensible 
de son prix d’établissement, par rapport 4 celui des “ double 

ie” Américains. 

i le systéme était employé pour une voie portant des rails 
de moins de 39 kilog. le métre, les dimensions du véhicule 
seraient réduite en conséquence, mais les avantages reste- 
raient, relativement, le méme. 

C'est & dessein, au reste, que je propose un systéme de 
wagon découvert ; mon but est de réagir contre |’habitude 
qu’on a, en France, d’employer, généralement, des wagons 
couverts. Ces derniers, qui ont l’inconvénient d’augmenter 
considérablement le poid mort, ne devraient, selon moi, étre 
usitér que pour les articles de messagerie. Mon wagon, 
avec ses agrés et ses moyens de chargement, est propre & 
recevoir Fen grande partie des marchandises transportable, 
avec ou sans bach _ t 

Tose espérer, Monsieur, que ces observations suffiront pour 
vous r tout-a-fait 4 ma cause, et je vous prie d’agréer, 
avec l’expression de ma reconnaissance, celles de mes senti- 
ments dévoués. J. B. Viparp. 

Paris, Octobre 19, 1868. 


Navat Gun Carriace.—Captain Scott, R.N., is now 
engaged in va wameg enc ms gag of slides hoy 
earriages upon his principle at Her Majesty’s Dockyard, 
Woolwich, for the iron Rigate Pallas, Captiin Lambert one 
of the Channel fleet, which vessel was ordered off to Gibraltar 
on the breaking out of the insurrection in Spain. Captain 
Scott is also engaged ,in superintending the construction of 
carriages on the turret principle for H.M.S. Monarch. 



















372 


ENGINEERING. 


[Ocr, 23, 1868. 





JONES’S ITRON-BAND MILITARY BRIDGE. 


Iy a recent number we gave rather a full description of 
Quartermaster Jones’s iron-band gabion and its merits, 
which are many and important. In a later number we 
referred to the proposed wire gabion. We are now enabled 
to state that it a been condemned at Chatham ; therefore 
the iron band is without a competitor. 

After the merits of this invention were fully acknowledged, 
Sir John Burgoyne suggested to Mr. Jones that the iron 
bands might be used to advantage for other purposes, and 
that he should further apply his inventive powers to their 
more extended uses; and this suggestion soon told effectively 
—the result was the iron-band suspension bridge, the princi- 

al subject of our paper; trips for cavalry formed of the 
so far more effective than crow’s-feet; under supports 
for the beds of field bedsteads and ambulance litters Roth 
as cover support), roofs of huts and stables. The small 
bulk of the iron bands, and the readiness with which 
they may be applied to these most important uses, render 
them one of the most valuable supplies of an army in the 
field. 

The bridges which have been tried were formed of bands, 
as bearers, from one to four in thickness, according to the 
required strength. For the required length (or span) bands 
are joined by bolts and nuts, passing through small holes 
made for this purpose. The bolts are lf in. in length, \; of 
an inch in diameter. The ends of the bearers are turne4 in 
loops round strong beams, which are placed behind strong 
poles or piles sunk in the ground. The loops are held firmly 
to their work by bolts and nuts, which fasten the ends turned 
over to the inner of the bands. The beam of the nearest 
end of the bridge block tackle connected with it, and a 
second beam also fixed behind piles for the a of haul- 
ing on the bridge and bringing it to its proper droop. 

Annexed is a drawing of one of these-bridges in course of 
erection. 

One was constructed at Chatham 128 ft. span, and 8 ft. in 
width over the ditch of a newly-constructed elevated battery, 
with 864 bands. These were fashioned into eight bearers, 
each four bands thick. At the ends loops were formed 3 ft. 
in length. The straining bearers were 13 ft. long, 7} in. in 
diameter. These were placed behind four square piles (such 
as could be readily formed) on each bank. Five block 
tackles were connected with the straining beam at the near 
end of the bridge. 

On this end short baulks were placed between the strain- 
ing beam and the front row of piles to prevent a too great 
deflection by the stretching of the tackle. 

The roadway was fo: of ninety-five pontoon chesses, 
laid on the bearers, racked down by rack lashi ig passed be- 
tween every fourth chess, and touchi ng the inside of the out- 
side bearers. 1, thirty men marched over this bridge, in 
quick time, in single rank; 2, forty; 3, fifty, two deep; 4, 
sixty ; 5, seventy, four deep. The deflection before the ap- 
plication of these tests was 4$ft., after, 5ft. 7in. This in- 
ereased deflection was due to the earth, which was soft, yield- 
ing to the pressure caused by the strain against the piles. 

the weight of the bridge and load were, bearers, 2226 Ib. ; 
superstructure, 25651b.; seventy men, 10,500 Ib,; total, 
6 tons 16 ewt. 2 qrs. 3 Ib. 

A second bridge was thrown over the same ditch in every 
way similar, with the exception of the bearers, which were 
six instead of eight. Over this twenty recruits marched in 
fours, doing their best, without mechanical aid, to produce 
oscillation and wreck the structure. No guy ropes being 
used, the oscillation was very qrest, but all got over safely. 

A second party of forty, and a third of sixty men passed 
over without let or hindrance. An artillery 
over several times. 

Colonel Collinson directed the men to march on the bridge 
and halt, and sixty marched over in sections of fours. When 


orse was led 
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a field day, at Torquay, by the 1st Devonshire Volunteers. 
This was thrown across a chasm 66 ft. wide, between the 
mainland and “a detached rock or headland.” The number 
of bands used was 200, which formed the entire roadway. 
Gabion pickets were here interwoven with the bands, just as 
ina gabion. These served to steady the foot in ing over 
as battens do on inclined y- The were 
in ten lines. The single bands were joined by the slots and 
buttons by which they are joined end to end in the gabions. 
The double, for extra security, were fastened with small nuts 
and screws. “The end bands formed loops, which were 
passed over straining pieces, and with blocks and tackle were 
strained and sec’ to two posts at each end, firmly driven 
into the ground in a raking a: This bridge was twice 
erected by about twenty Volunteers in two hours, and was 
used by them and the public for weeks, sometimes with 
twelve persons on it at a time, and gave no signs of weak- 


ness. 

The gabion bands sufficient for a bridge of 50 ft. span may 
be stowed in a space of 4 cubic feet, and the bridge could be 
constructed, by sappers, in thirty minutes. This is economy 
in two ber ve rections, and the fact that the bridge, by 
additional bands, may be made of any degree of strength, 
the other important uses of the bands, and the eminent 
success of the original design, render Mr. Jones’s invention 
one of such importance to th service that it is very difficult 
to estimate its full value. Di ing the merits of the 





the last section were on some time, seven of the slings t 
ing the tackle and the straining , and two hooks of the 
block tackle gave way. By the jerk from this breakage five 
bands in one of the bearers snapped at the bridging holes. 

The chesses were not racked down. 

As no baulks were placed between the = beam and 
the front piles, the whole strain was upon the block tackle, 
and the accident was attributed to the absent factor. 

The bridge was put loosely together, without the usual 
safeguard, for a purpose—to see if such a structure, where 
time was an important item, on active service, could be 
trusted for the rapid movement of troops across rivers. 

The weight of this bridge -and its load was—bearers 
1673 lb.; superstructure, 2565 1b.;. men, 90001b.—6 tons 
18 ewt. 22 Ib. 

A third bridge of this class was thrown across the wet 
ditch near the Fieldworks Depét. This was 100ft. span, 
8 ft. in width. The number of bands was 672, bearers eight, 
four bands thick. Over this structure cavalry and artillery 
could have passed with safety. ; 7 

The bearers were passed over the ditch by a 3in. rope 
stretched across and made fast to one of the outside piles on 
both sides, having on it a grummet 4in. in diameter. 

To this grummet the end of each bearer, in succession, 
was made fast, and passed ‘over the ditch by a ‘party of men 
hauling on a rope attached to the grummet from the oppo- 
site side, the party on the near side giving their assistance 
in lifting and moving the bearer towards the ditch. = 

The eight bearers were passed over and placed in position 
in sixteen minutes. 

To prevent oscillation, guys were adopted —some of rope, 
some of the gabion bands, attached to guy poles, made fast to 
the bearers, under. the bridge. The way was formed in 
the usual way, with chesses racked down to the bearers. 

The weight of this bridge was—bearers, 17301b.; super- 
structure, Ib.: 2 tons 5 cwt. 27 Ib. 

Various other iron band bridges have been tried—some 
with bearers of si bands, and satisfactory results have 
always been obtai 

One with alternate single and double band bearers was 
constructed under the direction of Lieutenant Appleton, on 





p bridges and the other important uses of the bands, 
it ean be meek with all the clearness of the clearest mathe- 
matical demonstration, that this invention is very valuable, 
in the sense of the term, the dullest cancomprehend. From 
June 1856 to August 1864 13,000 iron band gabions have 
been a“ to the service, at the cost (within a fraction) 
of 40007. The same number of wicker gabions—requiring 
to be renewed annually—would have cost such a sum that it 
may be clearly shown that more than 30,000/. has been saved 
by the adoption of the iron band. Every future year will 

d to this sum, till the invention is displaced by one of 
superior merit, and such a consummation we regard as a 
considerable way outside the limits ‘of probability. 

We hardly expect to be believed when’ we state that Mr. 
Jones—supported by the commanding royal engineer at 
Chatham—has repeatedly appealed to the War Office and 
Horse Guards authorities, and appealed in vain, for a reward. 

_ Apart from the generous sentiment and higher sense of jus- 
tice that would at once suggest a commensurate reward to the 
man of superior intellect, who rises above the depressing in- 
fluences around him, and directs his powers for days and years, 
and many a sleepless hour, to the. working out of a highly 
meritorious invention, and succeeds, to the great advantage 
of his country, its refusal in such a case as this is economy 
of the poorest, the most irrational kind. It tends to wither 
and destroy every germ of hope that would stimulate the 
brave soldier, conscious of such powers as those exhibited b 
Mr. Jones, to their application to the working out of suc 
inventions, to the great advantage of the service, for the 
saving of life and money—such as he has perfected and 
applied with such -eminent success. Considering the 
g ling sense of injustice felt in such a case by a man of 

een sensibility, there is a degree of cruelty, that it is painful 
bs dwell upon, in the ignoring of such claims as those of Mr. 
ones, 

Such cases we know are often prevented, by some perfectly 
eyarions red “— rule, from ever pices eon the notice 
of the Minister of War. However it may have been applied 
in this case, we believe, with a belief that sets all foubt 
aside, that if the claims of Mr. Jones, and how strongly 


ae = 


clearly under the notice of Sir John Pakington, Mr. Jones 
would soon be granted a handsome reward. 
The following i ing experiments were carried out at 
Chatham, to test the strength of the iron bands, as used in 
bridge: 1, single; 2, double; 3, four 
bands in thickness. Forty was the number adopted. The 
length of each bearer was 22§ ft., therefore, the number in 1 
was 8, in 2 was 4, in 3 was2. In 1, the breaking weight 
was 4 tons 2 ewt. 3 qr 9 Ib., deflection before breaking, 
12} in.; in 2, 3 tons 19 cwt. 1 qr. 15 lb., deflection before 
ing, 11fin.; in 3, the breaking weight was 4 tons 
l4cwt. | 14 Ib., deflection before oe 13} in. 
Each, before the weights were applied, had a droop of 6 in. 
As proved by the experiment, of the double 
and quadruple bands was to the single as 1.91 and 4.581 
to 1 respectively. Hence, a bearer four bands in thickness 
had more than four times the strength of a bearer formed of 


single 








Kr®KcaLpy arp Dysart WaTERWORKS.—-At a meeting of 
a agar ioners of these works the provost reported that Mr. 
ie, i ing engineer, had e carefully over the 
works, ond conioum his sntire satisfacti son with the manner 
in which they were being carried out by the contractors. 
Mr. Sang, the ineer for the scheme, reported that the 
construction of reservoirs was making rapid progress, 
and if the weather remained he would 
be able to get the whole of the works at Ballo fini by the 
1st of January, when they would commence to lay the pipes 
for the town. The provost, who had visited the works along 
with several of the commissioners, expressed his satisfaction 
with the progress that was being made, and said that he saw 
no reason to apprehend delay, or to expect that the works 
would not be completed May next year. 

STRIKE OF GRANITE NS AT ABERDEEN.—The masons 
of Aberdeen, workers im granite, are at present on strike, but 
not nearly to such an extent as when the strike began, two 
or three weeks ago. The employers—a number of them at 
all events—wanted to break the wages, but. the workmen 
would not submit, as there did not seem to be any good 
reason for the proposed reduction. Before the strike com- 
menced there were about 600 journeymen and 200 apprentices 
employed in the town or in connexion with it, pa no more 
~— six — were on the unemployed list. Both the 
public and the press thise largely with the workmen, 
and under the infinence of their sym th: , or independent! 
of it, a large aya of the employers have taken back 
their men, or have signified their willingness to do so. The 
strike roll originally contained about 360, but is now reduced 
to 260, while over 200 are working at the previous wages. 
For some time back the operative masons have been elaborat- 
ing the rules of a co-operative company. The rules are now 

i and as a large number of 11. shares have been 

en up and paid, the company are to commence 
operations at once. It is said that architects have 
promised them their countenance, and a fair chance of jobs 


going. it is not expected that the dispute will be of long 


Tue Socrety or Exerygrns.—At the last meeting of the 
Society of i held on Monday, the 19th instant, 
Paldwin Latham, Esgq., i in the chair, it was unani 

the Society desire to 


nearly every officer in the corps regarding it, were brought | warded 
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CANAL FROM RAJMEHAL TO 
CALCUTTA. 

Ir the occurrence of famines, or floods, or other 
great afflictions to parts of a country, such as may not 
improperly be Leaks, upon as national calamities, do 
carry n> their train disastrous » disease, 
and. death, cannot altogether be regarded as 
uumitigated,evils, if they serve to open the eyes of the 
raline authorities to the wants.of the country with a 
view to their future avoidance. We have been too 
ns accustomed to hear of the occurrence of such 
evils “in various parts of India to look upon them 
otherwise than as events to he periodically anticipated ; 
bubawhilst.this is a feeling, 
dulged -by the publie generally, it is otherwise with 
Government and their officers, who should view them 
as Bie papas not only capable of being averted, but 
which if is their duty to guard against by the,exercise 
of every precaution in their power, . » , 

Upon the authority of.a high ‘Government official, 
we now learn that ever since the year 1790 the navi- 
gability of the rivers of Bengal, especially those of 


the Nuddea districts, has been gradually deteriorating, 


and their improvement has. been, the subject. of mu 

experiment. Forming, .as the Nuddea rivers, do, the 
direct highways to. the capital, and sole ~port'»of 
Northern, India, their maintenance as ati efficient 
means of communication is abithe highest imp i 
Consequently, ances efforts. have been,, and..con- 
tinue to be made, and the expenditare thereon, has 
been justified by, the ount importance of the end 
to be attained. Unfortunately, however, up to this 
time, though. partial suecess ,sometimes resulted 
from the outlay annually made, yet..the main object— 
that of preserving a sulficiently deep and certain navi- 
gation throughout the year—bas never been aceom- 
plished, and these great highways are invariably closed 
atthe time of all others that they should be open, 
that is, after the principal crops have been harvested, 
and the chief produce of the country requires to be 
transported to tlie coast. The cet stimulus which 
has been given to trade throughout India, and the 
consequent necessity for improvement in its lines of 
communication, poiut out that the time has arrived for 
adopting such measures as will secure the maintenance 
of .an effective, direct, and. cheap line of water com- 
munication from the Upper Provinces to. Calcutta, 
from the point where their numerous arterial, water 
limes converge, or from the head of the Nuddea rivers. 
An equal, if not still more imperative, ciroumstance 
has lately forcibly demonstrated the necessity of pro- 
viding means for the cheap transport of food. In the 
report of the late Famine Commissioners, it is observed 
that though a general famine may not occur twice ina 
century, yet scarcity, spread over wide tracts, does 
recur within certain intervals, and that one of ,the 
chief preventive or remedial measures consists in 
affording easy access between the several provinces of 
the Empire, and especially with that one which is least 
often exposed to the vicissitudes of seasons. Hence 
the ‘importance of a navigable canal between the 
Ganges,.near Rajmehal and Calcutta, where the pro- 
duge of the adjacent rice growing districts is easily 
calleeted, become now more than ever apparent, 
and its feasibility, suggested some thirty years ago, is 
a subject whose investigation should be no longer 


Teceat rts from the civil officers of the district 
render it desirable to inquire whether this canal should 
not, at the same time, be made to serve purposes of 
irrigation. Hitherto it lias been customary to look 
upon Bengal as the granary of ‘India, and as capable 
of raising enough surplus food to supply any deficiency 
in the neighbouring provinces in times of scarcity, its 
food crops being raised with such certainty and such 
abundance as ‘to render the proyince not only inde- 
pendent of importations, but capable of meeting any 
drain upon its own resources. tely, however, it has 
been made evident that it cannot ‘be so entirely de- 
pended upon. The fact being. that though over a 
former series of years the food grown may have been 
supetabundant for local consumption, yet now that it 
finds its way into foreign markets, and the fast increas. 
ing facilities of communication have given rist to 
greater demands for grain from neighbouring pro- 

i the su surplus stocks have not, been 

demand has increased, but with no 

increase in the quantity of food-raised ; 

rices are any crilerion of available stocks, the 

‘ig unavoidable that of late years those stocks 

: aS ample.as formerly. If, then, in- 
afforded for the conveyance 
from the lower provinces 
‘that they are provided 


oe enough. to, be,in-, 


| their-yield-ahder’ ‘varying circumstances, t 





with the means of meeting such demands as may be 
made upon them; so that when supplying other 
localities they are not so drained as to bring on them- 
selves the very consequences which they have been 
the means of averting elsewhere. 

In comparing the ascertained produce per acre of 
the regularly irrigated districts of the Madras Presi- 
dency with that of the districts of Nuddea and Jes- 
sore, it appears that a much larger out-turn of rice is 
there obtained than in either of these two districts, 
amounting to more than double what is obtained from 
Nuddea, and 50 per cent. more than in Jessore; an 
the results are somewhat similar with regard to wheat 
and other cereals common to the two ports of India. 
There can, therefore, be no doubt that a general adop- 
tion of irrigation in these two districts would be fol- 
lowed by an increase in the yield of various crops cor- 
responding with that which is obtained from rice in 
the Southern Presidency, and wheat and similar pro- 
diets in Behar and the North-west. 

‘The comiiissioner and'local officers of Nuddea have, 
inoreoveér, lately represented. that. there is a general 
scarcity of water now felt over the'district, and that 


‘iw partienlar localities * thedand.is, thereby so much 


depreciated that estates will fall back barren on the 
hands’ of Government.” ‘To persons whose attention 
has never been particularly drawn to the quantity of 
water-tequired for the growth. of, different crops, or to 

i + Ngee 
in Bengal appéars abundantly sufficient, and the pro- 
dude ‘con Lrudhlty as gteat.as can be.obtained. An 
analysis ‘of thé Yornier, howeyer, ‘shows that though 
the aggregate quantity considerably exceeds what falls 
in de Patdusila, yet that: which falls during the culti- 
vating season is not only not much greater, but is also 
irregular,‘ especially in those months when the crop 
is so far advanced as to require both a large and, above 
all, a regular supply of water. 

It is not only a deficiency of water, however, that 
Nuddea has experienced, buf it has of late years more 
espécially suffered from éxtraordinary floods. 
the last ten years the Nuddea rivers have four. times 


inundated different: parts of ‘that district injurionsly, |: 
three 


and in the late floods the commissioner writes, “ 
hundred and fifty villages were destroyed by the 
failure of one em 


desolated by the-failure of another, and, consequently; 


where, as in Nuddea, land is liable to be at noyvery4/, 


long intervals so flooded as that a valuable portion of 
its produce is lost, no cultivator can or will pay. the 
same rent for it’ as lie would do if that risk were 
elimiiiated.”” Further, with reference to the usually. 
accepted theory that the injuries caused by isundation 
are more than counterbalanced by the renewal of tlie 
soil thereby, he adds, “the cultivators, as a body, 
entertain’no such idea as that the favieng power of 
the floods at all makes up to them for their destructive 
effects, although they do recognise the benefits of the 
inundation as some compensation fortheir losses.” In 
the floods of 1856 the loss was estimated at.8000 lives, 
22,000 houses, 40,000 cattle, and the crops of 200,000 
acres, valued at 320,0007. It would, then, be of little 
use to provide for the improvement of a country by 
means of irrigation works if the harvesting of the in- 
creased produce therefrom is still left an uncertainty, 
and, therefore, the question of protection from floods 
must necessarily be considered in every project of 
general Delta improvement. 

The direction of the main canal, which will serve as 
a great highway of communication, must of necessity, 
in order to fully effect the object in view) "pass close to 
the great towns lying between Rajmehal and Calcutta, 
such as Moorshedabad, Berhampore, Kishnagur, Santi- 
pore, &c. The direction of branches which will 
act as feeders to the main line, as well as primarily to 
convey water for irrigation to, the adjoining districts 
will be along tlie respective ridges of the country, 
while the intertiiediate hollows will serve as drainages. 
It is certainly not satisfactory thet.a work of so much 
recoguised importance should have been so long de- 
layed, and the moreso as it would affect the country 
in the’ immediate’ vicinity of. the capital of all India, 
and therefore, to d great extent, the capital itself. Its 
necessity having ‘now, however, been admitted, and a 
recognised. primd facié case in its favour established, 
it is to be hoped that no needless delay will be per- 
mitted to interfere with its speedy prosecution. 








Tas New York Exzvatsp Rattway.—The Board of 
Aldermen of New York have adopted a resolution directing 
the Corporation Counsel to commence proceedings against 
the Elevated Railway Company, to recover damages for in- 
juries done to Greenwich-street y; in consequence of 
the erection of the elevated railway on that street, and also 
on the Street Commissioners to remove the same forth- 
wit 
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STEAMSHIP ECONOMY. 


The Performance and Proportions of the Royal Mzil Steam- 
ship, Holsatia, Captain Taube, of the Kiel-Géetaborg 
Line* By Waxrsr C. Berens. 

(Abstract, translated from the Transactions of the 

( Association.) ) 
Concluded from page 840. 

Bor besides this dynamical vale, the big 
Holsatia offers another ie coy Me 
passe: boats has not perhaps sufficiently appre- 
vated.” Paddle-wheel boats are ly prone Be ag in 
rough weather, to be more reliable in the regularity of their 
arrivals than screw steamers, and the smaller the diameter of 
the screw the greater the losses of propelling effect by the 
pitching of the ship. Now, in ships of the Holsatia pro- 
portions of propeller, you derive, naturally, besides keepin 
a large proportion of the blades continually out of the reac 
of the waves, a t ee type the way of steadiness 4 
against the pitching motion ip, as projection o 
the four blaces cae the horizontal plane is very large. 

Twenty-one consecutive runs, by the ship between 
Kiel and Géetaborg, took up an average time of 21 hours 
40 minutes for each run, the maximum being 264 hours, and 
the minimum 21 hours, giving a difference of 20 per cent. 
only, under the most various circumstances of weather, and 

t the influence of the strong currents, prevailing often 
in the Belt. The draught of the ship was sometimes as 
much as 15 in. more, or 3 in. less, than during the trial of 
the 25th of June. Of these twenty-one passages no less than 
a were made within 22 hours. 

e results obtained by the form and proportions of the 
Holsatia steam ship being so extraordinary, it ey. be worth 
while to inquire a little into the constructive details. 

The length of the ship between the perpendiculars is 
150 ft., its breadth 20 ft., and the draught amidships 9.25 ft., 
excluding the keel. 

With a displacement of 443 tons, or 15503.0 cubic feet, and a 
coefficient of displacement of 0.558, the area of the midshi 
section from the construction water line to the keel is 
155.4 square feet, and its céefficient is 0.840; the upper or 
construction water line measures 2277 square feet of area, 
and takes up 0.759 of the cireumseribed oblongum. , 

To form a correct judgment of the total resistance of the 
ship, as connected with its various constructive details, it 
may be useful to consider it to be separated, under the follow- 
ing heads: 

1, The resistance caused by displacing the water, which a 

ip’s immersed body suffers when drawn through the water 

ut rolling or pitching motions, and when the medium 
in a state of absolute rest, supposing the skin to be ab- 
itely smooth and without friction. 

* 2 The frictional resistance of the skin, dependent on the 

}atéaof the immersed surface of the ship’s body and upon the 


we of the water gliding along the ship. 
_ Bet Abe increase of, or additions to, these resistances caused 
By the rolling and pitching of the ship fluctuating con- 


2 


ly, but —— in its total amount upon the state of 


she weather and the dynamical stability of the ship with the 
given distribution of weights. 

_ The-resistance caused by displacing the water is most ap- 
proximately judged of by the forward character of Chap- 
man’s curve of sectional areas, which you will find dotted in 
on the bottom side of my sectional plan. It is a fair curve, 
intersecting the centre line at the perpendiculars, and mea- 
suring @ maximum ordinate of 8.7 ft. Supposing the ship to 
proceed through the water without skin friction and without 
rolling and pitching, its resistance would be equal to the re- 
sistance of an immersed body, having vertical sides and the 
curve of sectional areas as a water line all through its height. 
The ordinates of that curve being functions of the respective 
frame-sectional areas, it is evident that the increase and de- 
crease of its ordinates is a graphical expression of the in- 
creasing and decreasing fulness of the ship from the stem to 
the stern-post. The centre of gravity of that curve longitu- 
dinally, at the same time the centre of gravity of the dis- 
placement, is found to be 47.3 per cent. of the ship’s length 
before the aft perpendicular. Fes area measures 838 square 
feet, and its coefficient is equal to the coefficient of the 
displacement, viz., 0.558, The midship section is put in 6 ft. 
behind the middle, between the iculars, and that 
portion of the displacement laying forward of the midship 
section amounts to 49.2 per cent. of the total displacement. 

If the length of the ship is divided into four equal parts, 
and vertical planes laid transversely through the dividing 
points, the bulk of the immersed of the ship is found to 
be arranged, longitudinally, as follows: 

From the forward perpendicular to the transverse plane, 
laid through the first dividing point, 11 per cent. of the dis- 
placement. Between the first and second transverse planes, 
34 per cent. of the displacement. Between the second and 
third transverse planes, 37 per cent. of the displacement. 
From the third transverse plane to the aft perpendicular, 
18 per cent. of displacement. 

he second item of the sum of resistances to a.ship moving 
through the water, is the skin friction. The latter is, of 
course, in a ship having a proportion of hh to breadth 
equal to 7.5, and a difference of: draught, the stem 
to the stern-post, of no less than 60 cent. of the mean 
draught, very considerable. The w area of the ship’s 
skin, actually immersed during the trial, was, on each side 
of the keel, 1904 square feet, or 12.7 square feet for 100 
cubic feet of the displacement! which large amount of 
rubbing surface, in a ship having a coefficient of velocit 
of 771 ft., would lead us to a little Mr. John Bourne’s 
remarks concent. Se inf and amount of skin 
friction. It should be borne in mind, however, that in a ship 
with very fine lines, the dynamical amount of power ex- 
pended to overcome the skin friction of one square foot of 
the immersed skin surface, is considerably lower than in a 


* Paper read at the fifteenth meetingof the “ Versamml 
Deutcher Architecter and Ingénieure... September 2, 1863." 
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ship of the old sailing class, on account of the uniform 
i Mb cater phn along a fine line. According to 
my own inspection of the ship, when she was drawn up for 
repairs, one weék before the trial trip took place, the skin 
was in an excellent state of smoothness, and the metallic 
int (supplied by the Peninsular and Oriental Ship Coating 
Company was almost as clean as when she was launched in 
March, notwithstanding the abundance of animal and 
vegetable life in the harbour of Kiel, under which the 
ironclads of the Prussian navy have suffered so much... 
As: the item of the resistances to a ship I wish to 
¢ of” of the power required to the 
to overcome the ihin friction age ing and 
dependent ih its amount on’ conditions of 











Was riearly filled up wit 
ms, With a full cargoe 
and water in the boilers,’ the = 
‘system Was 2.9 ft. below the const : : 
, an on below the actual water line. ith a good 
breeze the ship was just able to keep her course—the Pt 
staysail, and mainsail were set, the latter of which ~ 
afterwards to be taken away. In spite of the deep swell and 
the limited amount of sail surface used, the ship behaved 
almost like one of those seaworthy old sailers with a cargo of 
wood on the deck, and with a number of oscillations of 8-9 
per minute; the maximum inclination of thejmasts was 
about 10°. 













of the masts were faster near 


positionj-and very slow at the angle of te 
66 that the strain ‘thrown upon the 
moderate 


There were 4420 square feet of sails, or 28 square fect only 


vertical 
clination ; 
was very 





mare foot of midship section, which, when sailing very 
Sines to the wind, would afford little or pi 9 the way 
of steadiness, especially when nearly one of 1 pa Fe 
quired to be banded. i 


nga: apt oe © 
The metacentre of the ship is 7.78 ft. aber fhe entre of 
gravity of the displacement, and 4.12 ft, abo ‘the’ per 
water-line, which may appear very natural with a ent 
of displacement of 0.558. 

There can be little doubt that the Holsatia owes her 
favourable conditions of stability, not only to her form of 
section and her advantageous distribution of weights on the 
voyage in question, but that she derives some increase of 
steadiness from the large area of her propeller blades, with a 
number of revolutions of 80 per minute. 

I have endeavoured in the above to inquire into the high 
results of steamship performance, obtained on board the 
Holsatia, and pana be happy if. some of the experienced 
gentlemen present should haye to offer some remarks, and 
assist. me in modifying my own views of the-matter, wherever 
desirable. ‘ 

There is the extraordinary result obtained, that a ship of 
443 tons of displacement has been propelled with a speed of 
10.9 knots in deep sea by 188 indicated horse power; and 
there is the drawback that of these 443.tons of displacement 
there were only 200 tons of floating capacity, and as little as 
80 tons of cargo* (with the light draught of the 25th of 
June), while all the rest of that weight was taken up by the 
hull, engines, boilers, coals, &e. Besides this the ship car- 
ries 4420 square feet of sails only, being confined very much 
to her steaming power and coal store. 

In conclusion, I beg leaye to draw your attention to the 
high value of economical researches, made in a real ac~ 
tical. style, to shipowners, builders, and all those interested 
in naval construction. 

The owners of large fleets of steam shipping should look 
more clogely into their coal bills, than is generally done, and 
by introducing an uniform system of registration of the per- 
formance of ship and engine, especially in the case of com- 
panies owning a large number of ships of: similar size and 
proportions, a very effective and useful pressure would be 
exerted upon eareless builders and constructors, in the diree- 
tion of economy. There is no saying what amount of capital 
might be gained by raising the coeflicients of all steamships 
afloat, from the present average, say, 400, 500, to 700, and 
by redu¢ing the quantity of coal used‘ per indicated horse 
power per hour, from 4.5 to 2.5 Ib. 

Theoretical researches will, in naval architecture, be of 
little direct value ; it is only by careful observation and ex- 
perience that the most economical forms and proportions of 
ship and propeller may be determined. Now, what is most 
waited is an “ tiniform system of registration” of every piece 
of reliable evidence gained’ on accownt of the owners, and no 
builders, équal to the requirements of the time, will be afraid 
of a competition, upon the just and equal terms of rational 
comparison. 

Aw American Rartway Wanr.~Another railway war has 
broken out in: New York, between the Erie and Central 
Railways. . They have begun the suicidal policy of reducing 
freight charges.to less than the actual cost of penaling the 

in po to cut into each other’s business, The Eric, 
for instance, hoe a ns ya gy oe New York 
to Chi , nearly 1000 miles, for $1 88c¢. curren r 
100 Ib sone charges but 40 e. for the service. d The 
reduction onthe New York Central is. as and the 
P lvania Central, in order to compete, also been 
compelled to reduce its tariff, and has issued a notice to 
shippers that it will westward at less rates than 
the other roads. “It would be interesting to know how much 
money these gigantic corporations lose by their periodical 











* A little by the author of this paper, to determine 
the ratio of weight and ing or carrying capacity, 
invmodern marine: construction, willbe found in No. 13 
of the German periodical above mentiqned. 





GLASGOW SEWAGE PROJECTS. 
To rae Epirorn or ENGIngERINe. 

Ix your iegeentcn of the 9th inst. I notice a letter by 
Mr. G. Henry Roberts, of Manchester, objecting to Captain 
Liernur’s pneumatic sewerage system for the potent reason 
that he (Mr. Roberts) “ does not hold it to be practicable in 
the cities and boroughs of his country,” and recommending 
instead “Morrell’s Patent Ash-screener and Disinfectant 
closet,” by which, according to his description, a “very 
valuable manure” is made, by using in the closets screened 
ashes‘as a disinfectant, whilst the cinders are to be re-used as 
fuel. Allow me to make a few remarks about this: 














1. Mr. Roberts’s biked Po oe about the impractica- 
bility of Captain Liernur’s plan is unsu; bya 
argument, either based upom fact or“ and is directly 

















contradicted by the opinion of the most eminent e1 
: day, sueh as yourse Mri: : 
; filam, and 





ning 
is surely not worth a ; ei 
2. Though it is all very wellto save the cinders of ashes 
for re-use as fuel, it will not-do at all to use the dust for the 
purposes assigned by Mr. Roberts; for ashes are neither a 
disinfectant nor valuable as a general manure; the first is 
shown by the mournful experience in Manchester, where 
ashes have been used in dry closets for ever so long, and 
where, nevertheless, it not only stinks horribly, but the death- 
rate is also unusually high; the comparative worthlessness 
of ashes as a manure can be provenby a simple analysis of 
their constitutents, even without a fetter’s practical ex- 


perience. 
' 98. The only proper and practicable disinfectant is earth, 
and there is no getting over it.. Earth completely absorbs 
all smell when putrid matter is well cov ith it, as is 


done Captain Liernur’s sim i To 
bring Dou tetances in cousibe esata Baa x hill 
business’to- carry the earth’ first-in town, and then, After 


mixing it with excreta, out to ‘the Country again, This is 
eially oqeal to multiplying the-transport by four 
or five, not to speak of the great annoyance it gives to the 
inhabitants. Why in all conscience not leave the earth just 
swhere it is? carry the excreta out of town, and mix it on the 
very fields. And to reduce transport expenses to their very 
minimum, excrement must of course remain undiluted b 
water and unmixed with anything, even with ashes, whic 
but few fields can bear at all, and none permanently. 

4: Mr. Roberts asserts that Morrell’s plan costs but 15s. 
per inhabitant, or ‘about half of Captain Liernur’s. Of the 
former “ system” I cannot speak, but would simply ask, Has 
Mr. Roberts counted the cost of the immense labour required 
in a large city for-carrying Morrell’s sweet boxes or recepta- 
cles from the various storeys in thousands of. houses down 
crooked stairs, and through narrow crooked passages? If 
the boxes are small the most pleasant visits of the operatives 
employed multiply; if, on the contrary, they are large, more 
hands are required to carry them down-stairs without spilling 
their precious contents, 

5. It is evident to every unprejudiced mind that. Captain 
Liernur’s plan of removing all fecal matter, including gases, 
every night, by a very simple operation on the open street, 
is by far preferable, both as to cleanliness and economy, and 
general. comfort for the inhabitants. The sooner mere 
routine: engineers of the old school get hold of this indis- 
putable fact, the better it will be for their professional repu- 
tation. I say nothing here of the great merit of Captain 
Liernur’s system in opening an inexhaustible mine of unfer- 
mented, undiluted, unadulterated manure, the best known to 
agricultural. chemistry, but simply refer Mr. Roberts to my 
work, “ The Sewage Question” (London, Longmans and Co.), 
in which all this is abundantly shown. 

To your other correspondent, signing himself “A Sub- 
scriber,” I have also a tew words to say. He points to the 
afterthought, until now unknown to me, of Mr, Robertson 
using some approved chemical process, by which. the solids of 
the sewage filth are to be pceenter in the river itself, to 
be fished up again afterwards and sold as manure, whilst the 
liquid portion is allowed to flow away into the ocean. This 
most. ingenious plan, it seems, was devised to avoid the 
formation of a bar of stinking mud at the outlet of his sewers, 
such as now is found in the Thames at Barking, and which 


MURRAY’S TREATISE ON THE MARINE 
é ENGINE, 


To THe Eprtor oy ENGINEERING. 

Srr,—Will you kindly allow me a small space in your 
valuable columns to state, as concisely as I can, a literary 
offence which, if allowed to pass unchallenged, may possibly 
become a precedent of much import to all writers on profes- 
sional re ma and I am sure, from er gnag per! igh 

ill willingly 


sense of what is right and honourable, that you 
afford me your support and assistance. 
About years since I wrote a “Treatise on Marine En- 


gines and Steamships for the Series of Rudimentary Works,’ 
published by the late Mr. Weale, to whom I sold the copy- 
right of the-book. Upon Mr. Weale’s death, this copyright 
became the property of Messrs. Virtue, the well-known 
publishers of Paternoster-row. At that: time three editions 
of the book had been issued, and Messrs. Virtue continued 
the sale of the third edition until the present year. A fourth 
edition has now made its appearance, and not only have I 
been completely ignored in its pecizeton, but my text has 
been “revised ” by another hand (Edward Nugent, C.E., as 
I am informed by the title page), and interpolated with new 
matter, which is, for the most part, entirely at variance with 
my own professional views. 

I think, sir, you will allow that it must be very “ aggrava- 
ting” to an author to find another man’s writing st in, 
nolens volens, and without any distinguishing mark, amongst 
his own work, with a bit of adverse criticism by way of 
variety! Such a procedure y awe to me to be not only 
most unfair and injurious to the reputation of a professional 
man, but ayers from the question of morality) it must prove 
suicidal to the book itself. I read in the “ advertisement” 
which is prefixed to this spurious edition (my own preface 
to the former editions being suppressed), that ‘‘ Mr. Murray’s 
treatise on marine engines and steam vessels has, since its 
first publication, held, in the estimation of engineers generally, 
the first place as a clear and concise, yet sufficiently com- 

rehensive, hand-book on the subjects of which it treats.” 
, then, it may well be asked, destroy the value and 
authenticity of the book by mixing up with it, in a hopeless 
jumble, the crude opinions of some o person, who has 
probably not enjoyed either the lengthened experience or the 
professional advantages of the original author ? 

The new matter so ruthlessly introduced will be seen (for 
the most part).to take the shape either of commendatory 
notices of questionable inventions (a thing I had, for obvious 
reasons, studiously avoided in the book) or else of reckless 
assertions of quasi-scientific untruths, of which the following 
quotations may serve as examples. At page 165 the following 
“ revised” matter will be found: “The a of atmospheric 
pressure upon the barometer is not universal ; it is subject to 
many exceptions, which are not yet clearly understood. It is 
now well known that when a storm blows from the north 
the barometer does not indicate the true atmospheric pres- 
sure. In some places, not far apart, a difference of 10 in. 
(sie) has been observed in the height of the mercury in two 
similar barometers at the same time. Colonel Sykes, M.P. 
and F.R.S., stated that he had known the barometer to stand 
at 20in. (this is printed in letters) at Malabar, while at 
Coimbatore, only about 100 miles distant, it was at 30 in.” 
This is something like a fall. Again, at page 167 it is thus 
written: ‘An exeellent mode of depolarising iron ships has 
been discovered by Mr. Evans Hopkins. By the applica- 
tjon of two-groove batteries, of five cells each, with their 
electro-magnets, to the bow and stern, the vessel is com- 
pletely depolarised in the course of a few hours” —a most ridi- 
culous and untrue statement. At page 168 we read as follows in 
an attempted description of Ruthven’s Hydraulic Propeller: 
‘The foree of the expelled water from the nozzles acting 
against the external water is the propeller,” whereas every 
apprentice knows that the propelling power is derived from 
the reaction of the issuing water against the elbow of the 
nozzle, which is generally placed above the water line of the 
ship altogether. 

Once more, at page 170, line 22, we are informed that “ the 
skin of the hull (of the ironclad Black .Prince, 6009 tons) 
varies in thickness from } in. at. the keel to in. at the gun- 
wale.” What has her builder, Mr. Robert Napier, been 


ut ? 
I could multiply instances of the extraordinary blunders 
of my “ reviser,” but probably enough has been quoted to 
show you the insult which has been offered to my poor little 


redueed the navigable depth from 21 ft. to 10 ft., | book. 


has alread 

and pa | the Home Secretary to threaten the Metropolitan 
Board with preventing any further discharge of sewage into 
the Thames. 

Now the plain simple fact is that the immense quantity of 
chemicals which, to be effectual, would continually have to 
be poured into the Clyde, and the expensive labour of fishing 
the solid matter up again, would swell the cost to such a 
fearful extent that the whole scheme of Mr. Robertson is out 
of all question. If dredging has to be resorted to anyhow, 
it should at least be done without such senseless and most 
costly doctoring with chemical compounds, of no matter 
what-description. The manuré thus obtained is really not 
worth a farthing, because all the fertilising ingredients of the 
feces have either been neutralised by the chemicals, or 
washed away to the ocean along with the urine, which is 
well known to be the by far more valuable substance for 
agricultural aye 9093 So much for Mr. Robertson’s scheme 
of disinfecting the Clyde privy pond—a scheme utterly to be 
condemned by all true national economy, not to speak of 
mere common sense. 

I am, Sir, your obedient Servant, 
Frepericx C. Krzpp, 
Member Royal Institution of Engineers 
. of the Netherlands. 
Frankfort-on-the-Main, October 15, 1868. 








Barrow-1x-Furwess. — The Hematite Steel Compan 
Limited, are boring for coal at Stank. From the strata indi- 
cations it is expected that coal will be struck in a few days. 


_ 





A further injustice has been done me by this edition dating 
from the present year, whereas my last revision was made in 
the year 1858. By this means I would appear to ignore alto- 

ther the advance which has been made in marine engineer- 
ing during the last. ten years, besides being deprived of the 
right of modifying my views of various matters by the 
further experience gained during that period. 

I have only to as obvious deductions from my letter, 
that, if some publishers’ morals are so elastic, it becomes a 
very serious matter for any author, but more especially for a 
professional man with a reputation to lose, to part with his 
copyright without due discrimination ; and, secondly, that it 
is a di to our profession that any ignoramus setting up 
for a civil engineer should have the power of adding C.E. io 
his name. 

I am, Sir, your most obedient Servant, 
"Rost. Murray, 
Surveyor of Steamships to the Board of Trade. 

17, Tower-buildings, N., Liverpool, Oct. 14, 1868. 





Russtax Armour Craps.—A new ironclad frigate of -24 
guns, called the: Petropavlovsk, returned to Cronstadt last 
week from a trial voyage in the Baltic to test its sea-going 
qualities. The Cronstadt Messenger says that the ordeal was 
passed most successfully; and that~very difficult evolutions 
accomplished in heavy weather, prove her seaworthy in any 
circumstances. Another ironclad with three turrets, to be 
named after Admiral Tchichagoff, was launched yesterday, 
from the building-yards of Messrs. Semianikoff and Politika. 
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MANUFACTURE OF NITRO-GLYCERINE. 

Weextract froma paperrecently read by Dr. D. D. Parmelee 
before the Polytechnic Association of the American Institute, 
the following account of the method in which the nitro- 
glycerine, employed on the Hoosac Tunnel Works, is manu- 
factured :— 


“The nitro-glycerine is made at the laboratory constructed 


for the purpose near the shaft, under direction of Mr. George | 


M. Mowbray, who has recently made some valuable improve- 
ments in its manufacture. They frequently make here 150 1b. 
daily. On entering the converting department of these 
works the first object that attracts the attention is a long 
trough, resembling a manger for feeding horses, about 3 ft. 
above the floor, and 50 ft. in whole extension, filled with ice 
and a little salt. 

“In this, about 2ft. apart, are earthen jars holding a 
= each, their tops projecting 2in. or3 in. above the ice. 

these jars are the nitric and sulphuric acids. Immediately 
over the jars, 2 ft. above, resting in a wood-rack, are inverted 
cans, holding about one quart of glycerine. This drops into 
the acid below, where the reaction takes place, and nitro- 
glycerine is formed, which falls to the bottom of the jar. 
it. Mowbray agitates his acids with cold air. For this 
purpose he leads the cold air resulting from the partial ex- 
pansion of compressed air into the laboratory through iron 
pipes, and over each jar of acid is a cock to which a rubber 
tube is attached. On the end of this isa glasstube. During 
the reaction in the jars, and while dense volumes of nitrous 
acid are evolved, and the heat which it is necessary to con- 
stantly keep down is rising, his men stir the mixture with 
these glass tubes, admitting a current of cold air which 
agitates, cools, and in escaping carries off the gas it is 
so essential to get rid of, as soon as possible after it is 
formed. 

“ The next part of the process is the removal of these jars, 
and the emptying of their contents through a trap or — 
opening in the centre of the floor, into a reservoir ho ding 
about 40 gallons of water, for the purpose of washing off 
traces of acid. 

“ After washing the nitro-glycerine, the reservoir, which 
is balanced on two journals, is turned over on its side gra- 
dually, and the nitro-glycerine emptied into glass and 
earthen receptacles. These are removed to the magazine, a 
few rods distant. 

“At the time I entered this magazine there were one 
thousand pounds of nitro-glycerine there in jars, holding 
from three to five gallons each, resting on benches. 

“ Mr. Mowbray prepares his own nitric acid near by, and 
also concentrates the sulphuric acid he employs. It is pro- 
bably by close attention to the qualities of the materials he 
employs, and the thorough agitation and carrying off of the 
nitrous acid gas, by the cold air introduced into the jars for 
this purpose, and also to prevent elevation of temperature, 
that he succeeds in obtaining the quantity and quality of 
nitro-glycerine he does. Forty-two pounds of glycerine 
yield fe ninety-four pounds of vo which, at a 
temperature of 48 degrees and upwards, is perfectly trans- 

arent and without colour. A little below this temperature 
it becomes frozen, and then resembles pounded ice. 

“ The men who are obliged to breathe the smoke resulting 
from the explosion of the nitro-glycerine in the tunnel, in- 
formed me that they experienced very little inconvenience 
from it, while formerly, when they used the imported article, 
which was more or less yellow and brown, they were affected 
with intense headache. 

“One physical difference, which will be appreciated by 
chemists, between that imported and Mr. Mowbray’s make, 
is, that a 12 in. column of Raid nitro-glycerine, imported, will 
expand in freezing three-fourths of an inch in height, while 
that of Mr. Mowbray’s shrinks halfan inch. This is supposed 
to occur from the presence of nitrous gas in the one and an 
absence of it in the other. 

‘* Mr. Mowbray and the electrician, Mr. Brown, informed 
me that they had made experiments with frozen. nitro- 
glycerine; among which a tin tube was nearly filled with 
the liquid, then frozen. Gun-cotton in one case was placed 
over it; in another fulminate; in another gunpowder. To 
these were attached electric fuses, the tubes placed between 
heavy blocks of ice, and fired. The result was to drive the 
frozen nitro-glycerine out of the tube into the ice, in the form 
of a candle; no explosion of the nitro-glycerine taking 

lace. 
— Mr. Mowbray, from this and other experiments, con- 
cludes that this agent may be transported quite safely in the 
frozen state.” 


ST. HELIER HARBOUR IMPROVEMENT. 
To rus Eprror oF ENGIneERine. 

Srr,—In your notice of my plans for the laying out of the 
land of Garvel Park for harbour and dock purposes under 
the head of “ Greenock Harbour Improvements” (October 
9th), it is stated that Iam the engineer appointed for the 
construction of the new docks at St. Helier, Jersey. The 
docks to which you refer are still under consideration, and 
as yet I have not been officially appointed. I am, however, 
engaged upon works for the same Committee of Piers and 
Harbours, and for which tenders have been received, consist- 
ing of a low water landing pier from the S.E. head, near the 
Crapaud rock, and the formation of a causeway over the 
rocks, under the lee of Elizabeth Castle. 

I am, Sir, your obedient Servant, 
Watrer R. N. Kryrppre. 

1, Westminster Chambers, October 20, 1868. 


Sratrow Inpicators on Rartroaps.—An excellent appa- 
atus for informing travellers of the names of stations is used 
on the cars of the Ogdensburg and Lake Champlain railroad. 
It consists externally of a box surmounted by a bell, and 
having a glass plate in front, under which the name of a 
station appears in letters of about 3 in. inlength. When the 
train arrives at the station named on the indicator, the bell 
on the top of the box rings, and presently the name of the 
next station on the line appears under the glass plate. 
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on the North London Railway, and we spoke at the time of 
the highly successful results which had been obtained with 
it. The lubricator in question consists of a tin vessel shaped 
so as to fit the lower part of the axle box, and provided with 
a perforated cover, through which there projects a wick, 
which is pressed against the under side of the axle journal. 
Beneath the perforated cover is placed a screen of chamois 
leather, and it is this screen which forms the principal feature 
of the lubricator. The oil placed in the tin vessel is fed to 
the journal by the wick already mentioned, and all oil drip- 
ping back is first strained by the perforated cover, and after- 
wards by the screen of chamois leather, so that it eventually 
returns to the reservoir in a perfectly clear state. Since we 
described the above lubricator, M. Basson has brought out a 
modification of it, this consisting in fitting the strainer to the 
axle box itself, and thus os with the separate oil re- 
servoir. It is of this modification—which, like the original 
lubricator, has been introduced into this country by Messrs. 
Francis Wise and Co.—that we now give engra 

Our illustrations represent the form of axle box fitted with 
M. Basson’s filtering arrangement, which has been adopted 
by MM. Bournique and Vidard for the two-storied iages 
constructed on their system for the Chemin de fer de!’ 
and the Chemin de fer de la Ceinture de Paris. In these 
carriages—of the frames of which we published engravings 
in a recent number—it was a object to keep the bodies 
as low down as possible, and the form of axle box which has 
been adopted is, therefore, such that the distance between the 
=f ager the spring is reduced toa minimum. As 
will be seen from the Tongitudinal section, Fig. 1, there is 
nothing but the bearing and the crown of the axle box be- 
tween the journal and the spring, and, as the bearing and 
the crown of the axle boxes are each but ,;in., the whole 
distance is only 1} in. 

M. Basson’s filtering arrangement, as fitted to this form of 
axle box, consists of a perforated plate fixed across the box 
about lin. below the journal, this plate being secured in 
— by small set screws, and clipping between it and the 

edges on which it rests a screen of canvass, which takes the 
place of the chamois leather screen in the lubricator which we 
previously described. The oil reservoir below the perforated 

late is filled with oil through a side opening, as shown in 

ig. 3, and this oil is supplied to the pa by four wicks, as 
shown, these wicks raising the oi lby capillary attraction, and 
delivering to a pad which is pressed against the under side 
of the journal by light springs, as shown. 

The axle box is made in two , joined together by four 
bolts, as shown in the plan, and the entrance of dust at the 
back is prevented by wooden collars, eons on the axle, as 
will be seen in Figs. 1 and 4. From all we hear, these axle 
boxes, fitted with M. Basson’s filtering arrangement, are 
found to answer exceedingly well on the French lines, and 
they are capable of running for very long intervals without 
requiring attention.. The ‘‘ Basson” lubricators also have 
been found to do excellent service, both on English and con- 
tinental railways, and they have come into very extensive use. 








Atasxka.—Late advices from Alaska are very encouraging. 
Coal mines have been discovered near Sitka, on the aan of 
The quality is considered unequalled, and the seam is over 
20 ft. wide and traceable for some distance. coal was 
tried -— <——s States steamer “Saginaw” and pro- 
nounced excellent. It has the a ce ure anthracit 

and is superior to any Lehigh = marge : 5 





On page 178 of our second volume we illustrated the 
“ Basson” lubricator for railway carriage axle boxes as used | 


CARRIAGE AXLE BOX. 


AS USED ON TWO STORIED CARRIAGES, EASTERN RAILWAY OF FRANCE. 


BOOTH’S THEATRE, NEW YORK. 
Messrs. RENWICK AND Sawps, architects, of New York, 
| are just completing for Mr. Booth, the celebrated American 
| actor, a theatre, of which we give an illustration on page 372. 
It is built at the corner of Sixth Avenue and Twenty-third- 
street, on which it gives a ag a of 184 ft., the fagade on 
Sixth Avenue being 79ft. The height from the pavement 
level to the main cornice is 70 ft., and a Mansard roof gives an 
additional height of 24 ft. to the building. Twenty-five feet 
of the main front on Twenty-third-street are occupied by the 
various auxiliary offices, 159 ft. are devoted to the entrance 
of the theatre itself. This part of the fagade is divided into 
three main features, each surmounted by an elevated roof, 
pierced with oval windows, and surmounted with elaborate 
iron finials. The entrances at either end, serve, one 
for the use of the public, the other for that of the actors. 
The three cen rs are not intended for regular ingress 
and egress, but are to be employed to afford the most rapid 
means of exit from the building in case of fire or of any 
sudden alarm. An enriched cornice marks the line between 


total estimated cost is $500,000. 





Exvorts or Wrovcut Inon.—The total exports of 
wrought iron from the United Kingdom in the first seven 
——aoe year as to 66,438 tons as com: 
wit ,919 tons in correspondin, iod of 1867, and 
$0.017 tons in.the firt seven months of 1868. The value of 

s branch of our exports to an Sopaes was 
1,213,7952. as compared with 1,230,684. to poneek sum i 
date of 1867, and 1,623,6927. in the first seven months o: 
1866. The exports increased this year very considerably to 
Russia and Spain, while to the United States the returns 
showed a decli There has also been a falling off to the 
British American colonies. British India has, however, 
added largely to the improvement in the general figures this 
year, 20,737 tons of wrought iron having been sent to our 
ap _ to July 31 this year, as compared with 

t to correspondi te of 1867, and 18,128 
tons in the first seven eee often , 

Mrvers’ Strikes 1x Amertca.—The Meadville Republi- 
can says the recent strikes in the Shenango among 
the coal miners, have made a difference of over a million 
dollars in the business of that region, have reduced the earn- 
ings of the railways and canal a quarter of a million, and 
have affected the lake trade and the country immediately 
interested in the mines more than half a million dollars more. 
All this loss is the work of a few ringleaders, who ought to 
have been arrested or driven from the country. 

American Frxayces.—A statement of the public debt of 
the United States made up to the 1st inst. has been published. 
The debt bearing interest in coin is 2,100,154,360 dollars, 
and that bearing interest in 83,481,930 dollars. 
The total debt, including United notes, fractional cur- 
rency, gold certificates of deposit, and 6 cent. bonds 
issued to Pacific Railroad Compani is 2,644.901,560 dollars, 
or deducting 110,257,841 dollars, the amount of coin and 
currency in the treasury, 2,534,643,718 dollars. 
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THE FORM AND DIMENSIONS OF IRON- 
CLADS. 


On the Relation of Form and Dimensions to Weight 
ee > be ae © ee by 
E. J. Rezp, Chief Constructor of the Navy. | ni- 
cated by Professor G. G. Stoxzs, Sec. B.S. 

Tx object of the present paper is to show that the pro- 
portion of length to breadth in a ship, and the form of her 
water lines should be made in a very t degree dependent 
upon the weight of the material of which her hull is to be 
constructed—that an armour-plated ship, for example, should 
“be made of very different proportions and form from thoge of 
a ship without armour, and that as the extent and thickness 
of the armour to be carried by a ship are ees ne 
portion of length to breadth should be diminished, the 
water lines increased in fulness. 

It is highly desirable that this subject should receive the 
attention of men of science, not only because it bears most 
directly upon both the cost and the efficiency of future iron- 
clad fleets, but also because it opens up a theoretical question 
which has hitherto, I believe, received absolutely no con- 
sideration from scientific writers upon the forms and resist- 
ances of ships, viz., the manner in which the weight of the 
material composing the hull should influence the form. 

Prior to the design of the Bellerophon, the forms of ships 
were determined in complete disregard of this consideration ; 
and even the most recent works upon the subject incite the 
naval architect to aim always at approaching the form of 
least resistance. The following investigations will show, 
however, that the adoption of a torm of least resistance, or of 
small comparative resistance, may, in fact, lead to a lavish 
outlay upon our ships, and to a great sacrifice of efficiency ; 
while, on the other hand, the adoption of a form of greater 
resistance would contribute in certain classes of ships to great 
economy and to superior efficiency. 

In order to indicate clearly, but approximately only, the 
purpose in view, I will first assume that Figs. 1 and 2 
roughly represent a long and a shorter ship respectively, both 
being prismatic in a vertical sense. The length of Fig. 1 is 
seven times its breadth ; that of Fig. 2 five times its breadth, 
the middle ec of the latter being parallel for two-fifths 
of its length. I will further assume that the ship (Fig. 1) 
will give a constant of 600, and Fig. 2 a constant of 500 in 
the Admiralty formula 

speed’ X midship section 
indicated horse power 

The draught of water is in each case 25 ft., and the total 
depth 50 ft. 

will take it for granted that the form Fig. 1 has been 
found satisfactory for a ship of such scantlings that we may 
consider her to built of iron of an uniform thickness of 
6in., the top and bottom being weightless, and I will take 

14 knots as the speed at which the constant 600 was obtained. 
Now, let it be required to design a ship of equal speed, 

draught of water, and depth, but of such increased scantlings 

(whether of hull power or of armour) that the weight shall 

be equivalent to an uniform thickness of 12 in. iron, the top 

and bottom being weightless as before. First, we will give 

to this new ship the proportions and form of Fig. 1 

secondly, we will give her the form and proportions of Fig.2. 

In each case the ship shall be engined with engines de- 
velopigg seven times their nominal horse power, and weigh- 
ing (with boilers, water, &c.) 1 ton per nominal horse power. 


=constant. 


Fic.l. 

















In order that both ships may steam the same distance at 
the same speed, we will give them a coal supply equal in 
each case to the weight of the engines ; but as the smaller 
ship will require less men and provisions, and a less weight 
of other stores, we will require the larger ship to carry 2000 
tons, and the smaller but 1500 tons of such additional 
weights. 

wking, first, the long ship (Fig. 1), and assuming 27 to 
the breadth, we ha 


we ve 
LHP.=1#x 502 
600 
2282. 


Therefore weight of engines in tons= "9 =32.52 tons. 


Weight of hull=4.AB x50 12x s$%s tons 
=4V 502 x . 


=214V 22. 
Therefore, weight of hull, engines, and coal, 
=214A/ 22+2X 32,52 
= (65-+4+214V72)z, 
and displacement, or total weight, 
= 2000-+- (65-4 2140/ 2)z. 





* Paper read before the Royal Society, 





But displacement is also equal to 
ex x 25 Xa 
=102? ;sx 
.". 102*=2000+(65+4214./3)z, 
whence 





new ship of the Fig. 1 , Viz. 

pn . ae = l4e = 581 feet. 
Breadth ... ae = Q@ = $3 ,, 
Nominal horse power = 32.52 = 1,360 H.P. 
Indicated horse power = 2282 = 9,450 ,, 
Weight of hull ... = 214/22 = 12,570 tons. 
Weight of engines =. Sie. = .- 12. . 
Weight of coals ... = 3252 = 1,860 ,, 
Weight carried = 2,000 ” 

Total displacement pes 17,270 tons. 

Taking next the shorter ship of Fig. 2 type, and assuming 


2z to be the breadth, as before, and therefore 10z the length, 
and 4a the length of the parallel portion, we have 


Lop.“ xe 
500 


=2742. 

Pursuing the same process as before, and equating agai 
the two values of the displacement, we shall ire wr 
10z*= 1500+ 2992 

and ist 
2 = 34.28. 
The following, therefore, are the dimensions &c., of the new 
ship of the shorter type, viz: 


Length eve . = 102 = 342 feet. 
OM it Doe ee * 
Nominal horse power = ati = 1337 EP. 
Indicated horse power = 2742 = 9,359 HP. 
Weight of hull a = 2212 = 7,576 tons. 
Weight of engines ... = Se = if , 
Weight of coals = 32 = 1,337 , 
Weight carried = 1,500 ,, 


Total displacement oon 11,750 ,, 

_ It will therefore be seen that, by adopting in the new de- 
sign the proportions and form of Fig. 2, a ship of the required 
scantlings and speed will be obtained on a length of 342 {ft., 
and a breadth of 68} ft.; whereas if the proportions and form 
of Fig. 1 are adopted, the ship, although of the same scant- 
lings and speed only, will require to be 581 ft. long and 83 ft. 
broad, thé steam power being in both cases as nearly as 
possible the same. 

It was by considerations of the above nature, worked out 
more fully and corrected by the results of the trials of many 
large ships of war, that in designing the Bellerophon I was 
led to depart so considerably from the proportions and form 
of the Warrior, Minotaur, and other long iron clads. 

We are now in possession of the actual performances of 
these ships, and it is upon these as a basis that I propose to 
continue the present investigation. 

From the drawings of the Minotaur and of the Bellerophon, 
and from calculations based upon them, also from the official 
report of the measured mile trials made with those ships 
rigged for sea, the following particulars are obtained : 


Minotaur. Bellerophon. 
Mean displacement .. os 9492 tons. 6808 tons. 
Mean midship section ne 1235 sq. ft 1127 sq. ft. 
Mean of mean draughts of water 24/11” 22’ 104” 
Weight of bull aed oss 5092 tons. #§ 3477 tons. 
Weight of backing to armour 335 ,, 165 ,, 
Weight of armour ... act 1776 ,, 1218 ,, 
Weight of engines, coals, and stores 2289 1948 ,, 


It follows from the above that the areas of the mean 
horizontal section, which must be equal to the mean dis- 
placement in cubic feet divided by the mean draught of 
water, are 


Minotaur. Bellerophon. 
949235 _ 1 338 ag. ft. 6808 x 35 _ 19 407 aq. ft. 
2434 22 


The draughts of water which are found to correspond with 
water-line areas of these sections are, 
ft. 
Minotaur eve 0.6 
Bellerophon ses oe eee 8.3 
» Supposing the mean sections at these depths to be parallel 
to the construction water-lines, we find from the drawings 
that their dimensions are, 


Minotaur. Bellerophon. 
ft. ft. 


Half breadth extreme eee 26.8 26.0 
Length measuredalongtheside 394.0 305.5 

We also find from the drawings that the mean lengths of 

the horizontal sections of the armoured sides are, 
Minotaur, 420 ft. Bellerophon, 320 ft. 

Let us now suppose that the weight of the armour and 
backing is uniformly distributed in each case over vertical 
prismatic sides of the dimensions of the armoured sides, and 
that the weight of the hull is similarly distributed over 
vertical prismatic sides of the dimensions below water of the 
mean horizontal section, and above water of the armoured 
side, observing that the total depth of the armour and back- 
ing on the Minotaur is 22 ft., and on the Bellerophon 20.3 ft., 
pe | that the Minotaur’s armour descend 6 ft. below water, 
and the Bellerophon’s 6 ft. 

Then we shall have 
Weight per square foot of armour and i 

inotaur. Tons. Bellerophon. ‘ons. 








- SU oo tgp, 8. og 
2x 420 x22 2x 320x203 
Minotaur. 
Weight of hull =.153; 
ad " 2X 304x 24N)-+2X 420 x 16} . 





Be Tons. 
3477 = 
2X 305.5 x 22§+2x320x143 
In these two classes of ships, therefore, we 
similar conditions as respects weight per square foot 
hull and of defensive i ied (armour and 
The Minotaur has slightly the heavier weight per square 
foot for both, but as the Bellerophon has a large reserve of 





have 


— compared with Minotaur, we may without error 
take the mean weights a square foot both of hull and of 
armour and backing to be the same. We shall thus have in 
round numbers for both ships, 

Weight per square foot of hull ... =.152 tons. 

” ” armour 
and backing ..0 © 0 = neuen Sg 
Here, then, we have two types of ~~ (the Minotaur 

400 ft. long between perpendiculars, and 59 ft. 34 in. broad, 


and the Bellerophon 300 ft. long and 66 ft. broad), both 
steaming on the measured mile at fourteen knots, and both 
having equal weights per square foot of hull, and of defensive 
armour and backing; and it has been ascertained that on 
their measured mile trials, which were conducted in precisely 
the same way, and with both ships fully rigged, they have 
iven the following mean constants of performance calculated 
m the mean formula 
o—mid. sec. X speeds ole 


LH.P. 
Minotaur. Bellerophon. 
Mean constant oe oo 672.9 516.6 
The questions I now wish to consider are a oe 
suming it to be necessary to build another ship, which 
steam at the same speed,.carry the same proportionate 








suppy of coal to engine-power and proportionate quantities 
of stores, but shall have = armour a4 ¥ bac! of double 
the weight of the armour and backing of the Bellerophon 


and Minotaur, then (1) what will be the size, engine-power, 
and cost of the new ship if built of the Minotaur type, and 
having the same mean draught and depth of armour? and 
(2) what will be her size, engine-power, and cost if built of 
the Bellerophon type, and having ler mean draught and 
depth of armour? this condition implying, of course, that 
the same constants of performance as before will be realized 
in each case. Looking to the great disproportion of size 
between the two types of ship, it is obvious that the smaller 
one will require a much less weight of stores, crew, &., 
than the larger vessel ; we will therefore take the weight to 
be carried by the latter, in addition to the weight of engines, 
boilers, and coals, as 1000 tons, and that to be carried by the 
former 700 tons.. The engines in each case are to weigh 1 ton 
per nominal horse power, and to work up to seven times that 

wer. ‘The coal is to be equal to the weight of the engines 
in each case. Taking first the case of the new ship of the 
Minotaur type, and calling the half breadth of her mean 
level section 6, we shall have (since for similar curves the 
lengths ere proportional to a dimension, and the areas to the 
square of a dimension) 


Length along the side of the) 394 b =1475. 
mean level section 26.8 
? 13333 -5__ 2 
Area of the mean level section = =18.560". 
26.8 
: 420 
Length of armoured side 5 b6=15.670. 
Length between perpendiculars =” b=14. 9. 
Area (approximate) of .im- _ 1235 oa 
mersed mid. sec. 96.8 b =46.086. 
Area of armoured sides =2xX 15.676 x 22=689.5. 
Area of surface for hull =2 { {14.76 x 2415 + 15.676 
x 164} =1241.85. 
P ee Re 689.66 x .22 tons = 
Weight of armour and backing = ; 161.696 tons. 
a 1241.86 x .152 tons = 
Weight of hull = | 118.755 (1). 


Also we have, for the new ship, 
- : 
tHp.—!4 x mid. sec._2744 X 46.08) _ 990 75, 
572.9 572.9 - 








Therefore 
Nominal horse-power=}1.H.P.=31.530, 


and 

Weight of engines and coal=2 nom. H.P.=63.06b tons. 
Now, 

; ‘ area of mean level sec. x draught 
Displacement in tons= ——-——— 35 = 
18.56 b? x 2443 


35 = 13.2 6%. 


And displacement is also equal to weight of hull+-weight 
armour and backing-}-weight of engines and coals-+-1000 tons. 
Whence we haye the equation 
13.2 6° = 188.75 b x 151.69 6463.06 64+-1000; . 
.*. 13.2 b2—403.6 5=1000, 





. (A) 


and 
6 =32.87. 
From this value of 5 we get the following dimensions and 
particulars of the new ship of the Minotaur type with thick 


armour, Viz. : 


‘Length between perpendiculars=14.95 =489.7 feet. 
Breadth extreme ... bea — #97) 5947, — 72.5 5, 
Displacement és =13.26* =14253 tons. 
Indicated horse power =220.76 =7254 H. P. 
Nominal horse power a) =10364 ,, 
Weight of hull ... ove =188.755 =6194 tons. 
Weight of armour and backing =161.6 b =4986 ,, 
Weight of engines and coal = 63.0/5 =2073 ,, 

Taking now the new ship of the Bellero type, and 
cling tho half breadth ot her mean level section, s, we 
shall have, by a similar process to the preceding : 
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Length along the side of} _ 305.5,, _ 4, wx, 
ap meen ee Saat —a =11.753 


Area of mean level section = 10007, =15.40’», 
261" 


Length of armoured side 
Length between - 
fienlare een } 


— 320), =12.30’ 
26 

=—90 5 =11.540". 
26 

Area (approximate) of 
immersed mid. sec. 

Area of armoured sides 

Area of surface for hull 


—l27y — 43.39’. 
“26 
=2x 12.3’ x 20.3=499.380’. 
re { 2 {11.75 b’ x 225 + 12.30’ 
14.3} =889.54 5’. 
=409.385' x .22 ton=109.86b’. 
=889.545' x .152 ton=135.210'. 


Weight of armour and 
backing 
Weight of hull 
Also we have, 
LHP. =14*Xmid sec. _ 2744 43.35! _ 959 35), 
616.5 216.5 
Therefore, 


Nominal H.P.=} 1.H.P 


=32.90', 
and 
Weight of engines and coal=65.8b'. 

Equating the two values of the displacement, as 
former case, we have 

10.06 b'* = 135.21b'+- 109.86 b'+-65.8b'+-700 ; 

-*. 10.06b'—310.876' = 700 

and b'=33. 

From this value of 5', substituted in former expressions, 
we get the following dimensions and particulars of the new 
ship of the Bellerophon type with thick armour, viz. : 

Length between the perpendiculars= 380.8 feet. 
Breadth extreme ow age = 7116 . 
Displacement ... eve = 10958 tons. 
Indicated horse power =7599 H.P. 
Nominal horse power =1085}_ 
Weight of hull... eve eee =4462 tons. 
Weight of armour and backing =3625 ,, 
Weight of engines and coal ... =2371 4s 

The foregoing investigation requires a correction which can 
with advantage be made now. !t will be observed that the 
length of the new ship of the Bellerophon type is less than 
that of the present Minotaur, and her displacement is not 
much greater than the actual displacement of the present 
Minotaur when on sea service. The strength of the present 
Bellerophon, which is greater than that of the present 
Minotaur, will therefore suffice for the new ship of the 
Bellerophon type. But the present strength, and therefore 
weight of hull, would not sutfice for a ship of the dimensions 
and proportions of the new Minotaur, which is to be nearly 
500%. ong, of more than 14,000 tons displacement, end 
heavily armour plated upon long fine lines. Consequently 
the strength and weight of hull of the new ship of the 
Minotaur type must obviously undergo a considerable in- 
crease, which it would be unsafe to make less than 10 per 
cent. upon the present weighs of hull. 

Making this correction, (1) will become, 

Weight of hull=1.1 x 188.75 
207.6256, 
and the equation (A) being modified accordingly leads to the 
quadratic 


in the 


13.262 —422.375=1000, 
whence 
6=34.21, 
and the dimensions and particulars of the new ship of the 
Minotaur type become 
Length between perpendiculars= 509.7 ft. 
Breadth extreme 76.5 ,, 
Displacement 15,447 tons. 
Indicated horse power 7,550 H.P. 
Nominal horse power 
Weight of hull ; 
Weight of armour and backing 190 ,, 
Weight of engines and coal = 2,157 ,, 

Putting the results into round numbers, writing them 
down for the two ships side by side, and adding the tonnage, 
we shall have 

New Ship 
f 


0! 
ae 
380 fe. 

° a 
-- 13,770 tons. 8,620 tons, 
1,080 H.P. 1,080 H.P. 
7,560 ., 7,560 ,, 
7,100 tons. 4,460 tons. 
5,190 ,, 3,630 ,, 
2,160 2 2,160 ” 
- ’ ” 700 ” 


1,078 ,, 
7,100 tons. 
6 


Hiding 


New Ship 
of 
Minotaur 


Length ove ove 
Breadth ove 
Tonnage - 
Nominal horse power ... 
Indicated horse power ... 
Weight of hull see) tae 
Weight of armour and backing... 
Weight of engines and coal 
Weight of stores carried 


Displacement ... 16,460 tons. 10,950 tons. 
Here, then, we find that with the same thickness of armour 
to be carried, and the speed of 14 knots to be attained, the 
differences resulting from the adoption of the Bellerophon 
type in preference to the Minotaur type would be a decrease 
in length of 130 ft., in breadth of 4 ft., in tonnage of 5150 
tons, in quantity of armour and backing of 1560 tons, in hull 
of 2640 tons, and in total weight of ship, or displacement, of 
4500 tons. The average cost of the hull of armour-plated 
ships is about 551. per ton of ; so that the sa in 
the present ship would amount to 283,260/., or i ly 
more than a quarter of a million sterling. 
The engines and coal would cost the same in both cases. 
When it is borne in mind that the dimensions of the Mino- 
taur and a tonnage of 6643 tons were attained in that of 
ship with almost the earliest armour and skin p > 
while in the Hercules much greater weights per square foot 
of surface are carried.on a of tons (1417 tons 
less), it will be seen that there is nothing contrary to actual 


eee 








practice in the above estimate of a Seo: ane 
aeene of a million, as it undoubtedly is for a single 
ship. And it must in fairness be added that the ship of the 
x ee , which would be thus economical in her 
first cost, would cost much less than the other for use, for 
maintenance, and for repairs during the whole period of her 
existence, and would possess the inestimable advantage of 
greatly superior handiness in action. 

I will now pass from the consideration of existing ships, 
and take a more abstract case. 

Let us presume that we have a ship with prismatic sides 
vertically, as before, but with curves of sines for horizontal 
sections. 

The weight of hull is to be distributed equally over the 
sides and bottom. 

And let us in the first instance take the proportion of 1 
to breadth to be 7 tol. It will be found by construction 
that the length along the curve is to the breadth as 7.1 to 1. 

Letb =half breadth extreme. 

to weight per square foot of surface for hull. 

2 w’=weight per square foot of armour and backing. 
d aah of a armoured side. 

4 =depth of lower edge of armour below water. 


dad =draught of water. 
3 W=weight of equipment (exclusive of engines, 
boilers, and coal). 
=required in knots. 
for weight of hull =4x7.1b (d+$d)+140*. 
=28.4b (d+3.d/)-+148%. 
Surface for armour and backing=4X7.16xd'. 
=28.4 bd’. 

Let us assume in this ease that Professor Rankine’s rule 
for the caleulation of horse power and speed holds, viz., that 
the indicated horse power equals the “augmented surface” 
multiplied by the cube of the speed and divided by a certain 
“ coefficient of propulsion ;” where the “ augmented surface” 
is the immersed surface multiplied by a coefficient of aug- 
mentation, which is equal to 1+4 (sine of greatest obliquity 
of water-line)* + the 4th power of the same sine. The coeffi- 
cient of propulsion for a clean iron ship of. good form is 
20000. 


s 
Surface 


In the present case, : 
Angle of maximum obliquity of water-line curve 
= 180° xX. 12%. 


2 
Therefore coefficient of =1+-4.sin 199" 4 wr 129°1" 


augmentation 
=1+4x 9995) 2985)" 
mt ee 0495 + .0024 
And augmented surface =145 (2 a+b) x12 
=16.8 (2d-+5), 
and LEP. — 168) (2d-+d)s 


20000 
_2.4b (2 d+5) s 
——__ 
And supposing the engines (includin, 
weigh 1 ton _— nominal horse power, 


and nom. H.P. 


boilers, &e.) to 
the coal to weigh 
e engines and boilers, we have 
2.46(2d+-b)s* 
1 


as much as 
Weight of engines and coal = 

eig engines ae 
Equating the two expressions for the displacement, we shall 


have 
148d 


= 
2.4b (2d +b) 8° gw aR 
~ 10000 


{14b* + 28.45(d + $d’)} w+ 28.4.b.d’.w xX 24 


q) 


In the new ship let s = 14 knots, d = 26 ft., d’ = 24ft., 
W = 450 tons; and while w remains the same as in Belle- 
rophon, say, one-tenth ofa ton, let w’ be doubled, say, x ton; 
the equation (I) then becomes 


105* = (14b* + 28.45 x 48) x .1-4+28.4) x 24 xS+ 


one ooo eee 


2.4b (50 + b) 2744 

 — ae 
7.945? =301b = 1350, 

b6=41.95 ; 


=145= 
= 23= 


587.3 feet 
83.9 ,, 
8890 H.P. 
7586.7 tons. 
6124.7 ,, 
2541.8 ,, 
1350 ” 


ese 17602.7 tons. 
= 14+ 28.4bxd. 
= 54422 sq. ft. 
= 83.9x28 
= 2097.5 sq. ft. 
Next let us take the case of a curve-of-sines shi 
roportion of | to breadth of 5tol. It 
construction eat ay ae Petter de 
breadth as 5.12 to 1. All the previous notation and values 
will be retained, except that b’ will be substituted for 5, and 
2W for 3W, the latter: change condi that this vessel 
shall carry two-thirds the dead weight of the former vessel. 
Surface for weight of hull -.... = 20.48b’(d+-}d’) +1002, 
Surface for armourand ing = 20.48 b’ d’. 
ing Professor Rankine’s rule as before, 


Length ... 
Breadth oie 
LELP. nce. ave 
Weight of hull... a. se 
Weight of armour and backing 
Weight of engines and coal ... 
Weight of equipment ... 


eee on 


inl 


Therefore eoefficient of 
poner aA aug > — J +44 .0669.-+0049 
= 1.273, 
= 106'(2d + b’)+1.278, 
— 12.73 b’ (2d + by’ 
20000 : 
_1.825(2¢+5') s* 
=—— 30000 
1.820’ (24+ s 
— 


and LHP. 


and nominal H.P. 


Weight of engines and coal 


000 
Hence we have, equating the two expressions for the dis- 
placement, as before, 
rts {10 b%-4-20.48 b'(d + $.d/)} w-++20.48.D! dw! x24 
1.82’ (2 d+-b’) s3 
10000 +900 tons. 
Substituting the numerical values, we have . 
5.64 b'2—218.35b' =900, 
whence ose b= 42.45, 
consequently 
Breadth ... oss 
BP ee oe ee eee 
Weight of hull ... ase eve 
Weight of armour and backing 
Weight of engines and coal 
Weight of equipment ... =... 


eee oo eee one 


424.5 feet. 
84.9 ,, 
6,859.6 H.P. 
5,540.3 tons. 

4,470.8 ,, 
1,959 _ ,, 
900 


”? 


== 


one 


Il 


lacement ... pa 


Sup =12,870.1 tons. 
area of the immersed sur- 


Disp! 
The pot 
an of tide chip } =100"2420480'a 
=39,753 sq. ft. 


and area of immersed midship section= 84.9 x25 
=2,122.5 sq. ft. 
Collecting the results for the two ships, and writing them 

down in round numbers side by side, we have 

Ship 7 times Ship 5 times 

her breadth. her breadth. 
Length... ~ sss cee we 586 feet. 425 feet. 
Breadth ooo ove eee 85 feet. 
Indicated horse power wis 
Nominal horse power ad 
Weight of hull oat: ah 
Weight of armour and backing 
Weight of engines and coal 
Weight of equipment ove 900 ,, 


Displacement ... 17,600 tons. 12,870 tons. 

These results are very different in detail from those eb- 
tained in the cases based on the actual ships Bellerophon and 
Minotaur, and on their trials, the shorter py! yn. iring in 
this case 2000 indicated horse power less than louger ship 
to drive her at the given of 14 knots, while the bread 
of the'short ship slightly exceeds that of the long ship. But 
these differences in ae are not greater than might have 
been anticipated from the adoption of such different forms of 
ships, and from the application to them of so different a rule 
for connecting speed with power. 

At the same time the investigation serves to show conclu- 
sively that, whether we adopt the theoretical best form of 
ship, and apply the most recent rule in_our calculations, or 
whether we guide ourselves by the practical trials of existin; 
ironclad ships, we in either case find that the of 1 
knots can be obtained in the short type of ship with surpris- 
ingly less size and cost than the long type of ship requires. 

it is easy to see how the difference between the horse 
powers of the two curve-of-sines ships arise. The immersed 
surface of the longer vessel exceeds that of the shorter by 
14669 square feet. At the speed of 14 knots the frictional 
resistance per square foot of surface=1.96lb., and con- 
sequently the excess of this resistance upon the larger ship 
is 14669 x 1.96=28810 lb. This resistance has to be overcome 
through a distance of 14 knots per hour; and taking the 
effective work of one indicated horse power to be equal to 
200 knot Ib. per hour (which is the quantity used by Pro- 
fessor Rankine in his calculation), we obtain 

Indicated horse power expended in overcoming the excess 
of frictional resistance upon the larger ship 

: __ 28810 x14 
200 
=2016.7 H.P., 
mds very nearly to the difference between the 
engine power of the two shi As the immersed midship 
sections differ so little in two cases, the difference of 
horse power due to this source would obviously be very 
ight. 

t must be observed oe foot of 
huli has been taken thé same for -sines ships, 
whereas an increase would be necessary for the larger ship. 

I omit this correction as it would lead to a cubic equation ; 
but it would obviously enhance the size and cost of the 
larger ship, and thus exhibit the advantage of the shorter 
ship in a still clearer light. 


980 
5,540 tons. 
4,470 ,, 
1,960 ”> 





which 
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THE MORSE ALPHABET. 
By W. H. Prezcg, Assoc. Inst., C.E. 
(Concluded from page 358.) 


Havine thus given you the construction of the 
alphabet, I now give it you in its complete and con- 
secutive form. 


I. Alphabet. 
A _ N a 
A —.— o —-—— 
B =—... oO -_---. 
Cc — P -_--—. 
E R _ 
HE’ ue es 8 shee 
PF neem T — 
G—— U — 
a7 t ..- 
I 3 v _-— 
IJ wer 
kK —.— x —e ee 
L se. YY -—.—— 
M -—-— Z —— 
Ch ——-—-— 
If. Numerals. 
1 Oe ee ali 6 “ST +e ee * 
2 emo 7° —-—... 
B «wee we 
4 = ee 
GS «san Oo —— — — — 
III. Punctuation, &. 
* Period Baw: a-8r Cols 
Repetition —_— 
¢{Stroke 8 —————— 
Hyphen — -_— 
tT Parenthesis -.— 
T Underlining —_—.— 
Apostrophe 5 = — — —. 
Call Signal —.— 
End of Message 1. 
Cleared Out 
All Right 7a os a 
Erasure lle . 
Wait ee 
Understood ..2.——. 


There are many other signals in use, but they are 
exceptional. Many of those..indicated above are 
rarely employed in England, The tendency is to re- 
duce the number to the lowest possible. Thus “Ch” 
has been abandoned because it been so often mis- 
taken for “‘o.” It is easy to learn to write this 
“Jong-hand” writing, "Pen and ink, pencil and paper, 
alone are required, Indeed, it is best to commence 
with this practice; for when once the eye becomes 
well used to the regular intervals of marks and spaces 
the ear sopn follows the eye, and the hand the ear. 
It is more_difficult to learn to read, and still more 
difficult to. acquire the art of sexiimg, 

An inggnieys Freneh telegrapliisty (Garnier) pro- 
posed the following plan to commit the alphabet to 
memory. It is so simple and so excellent that I com- 
mend it well to your notice;indeed, I have been 
surprised to see the réadiness with which the alphabet 
has been taught by its means. There is such power 
in the association of ideas that when once the letter 
L, for instance, is associated with “ Lydia,” it is im- 
possible to forget the construction of the letter in its 


“dot-dash” form. Many plans _prineiple: 
have'been suggested. Thus Mr. ‘proposed to 
useshort ‘sentences as “ memories inise,” repre 


senting in their long and short~accentuations the 
dashes ‘and dots. In this wayk would be “ kiss-mes 
quick ;” © would be ‘ Comely-lassie.” 

Garnier’s system is this: Let the vowels signify 
dots'and the consonants dashes—the initial letter, the. 


letame ie represented, but which is not otherwisete) 


or counted... When the initial letter isy 








followed by the vowel d or by wa, it is not'to be re- 
+-this is. for euphony, otherwise there would 
e difficulty in construction. a 
‘Thus Mars . =(Ma) rs. — — ‘==M. 
Quarters =(Qua)rter. ——.—=Q. 
a air -_ mnmame —. 
fb bateau —. oodds ——— 
yi eehing —.— penny .——. 
ya dray sate — —aee 
shite cal a Tr. Tose —. 
iy “6 TT? 8 
i = ba 
at Ny ei uunion .«.— 
BM Wey ie = oo 
oe t —_—_—— \hiaggt Sh Aan ds 
A +884 mae yrs 9 jaa 
“Me Mars 2" | athe. 
Now there is no. mnemonic required“fore, i, 8, h; 


. Pe A 3 , re) 7 ah = : 


the 
and 


na 


they are never forgotten when once known, and there 
is very little necessity for some of the simpler letters; 
but it is in those of four elements that an “ aide- 
memoire” is more required, and particularly in F, L, 
Q, Y, which letters even experienced clerks frequently 
misplace. The words “fiery,” “ Iydia,” “ quarter,” 
and “ Yzard,” should never fail you when in doubt, 
and I speak from some experience when I say they 
never will. 

It will be observed in the foregoing Table that there 
are two or three exceptions to the rule laid down. 
Thus the word union introduces # unnecessarily ; but 
if there be truth in the assertion that it is the excep- 
tion that. proves the rule, the exception in this case 
will only prove a stronger mnemonic. 


Moreover, w is easily remembered. Several French 
words are used simply because better lish words 
cannot be found. | Dat the words themselves are by 
no means arbitrary. Every learner can form his own 
table, and assist his memory at the same time. 

The alphabet mastered, it is easy to learn to read. 
Practice alone is required. Write out in these Morse 
characters some sentences; then put them by for a 
day or two. Bring them out again when the subject 
is forgotten, and rewrite them in Roman characters ; 
or write out messages to each other and translate them. 
Practice alone will surmount this stage. I have only 
to urge great care in thespacing. Educate the eye to 
the proper form of the letters, and the ear and hand 
readily follow. I would even urge every learner to 
draw some alphabets and short sentences accurately 
to scale with their mathematical instruments, and keep 
them for constant reference. 

Sending, or the manipulation of the key, is, howevery 
the most difficult acquirement- to master. The art of 
sending is chiefly learnt through the ear. It is due to 
that correct appreciation of the division of time, which 
is chiefly imparted to us by music, and. it is for this 
reason that a good musician almost always makes a 
good telegraphist. It is this idea which Mr. Culley 

attempted to carry out in his “ kiss-me-quick” 
plan, alluded to above. “ Kiss-me-quick” not only 
gives the formation of the letter K —.—, but it also 
gives a fair representation of the duration of its marks 
and spaces. 
Much of the correctness acquired in sending de- 
pends upon the simple manner in which the key itself 
is held. In the earlier telegraphs a flat bution, which 
was pressed or tapped. by the second fingez of the 
right hand was used, but this caused a cramped and 
short system of sending, very useful for rapid work,, 
but objectionable for the accurate manipulation re- 
quired for translation over land lines or through sub- 
marine cables. “Keys are now supplied, which can be 
permanently held or grasped by the two first fingers 
and thumb, and which thus ensure steady and firm 
pressure. ‘Tapping should be.strenuously avoided. 

The downward movement cf the key produces dots 
and dashes ; the upward movement spaces. It is first 
necessary to acquire the habit of making dots with 
regularity and precision, then dashes, and subsequently 
combinations of dots and dashes. ‘Therefore : 

1, Practise. making dofs at regular_interyals. until 


of definite and uniform dimensions. The. 
tick of. a’ watch, a_ short, ulum, or, best of all, a 
metronone, are great auxiliaries in acquiring this habit. 

reover, additional assistanee‘is experienced in pro- 
nouttcing audibly some short syllables likethe musical 
notes® “ do”-“ re”. ti?*ifa?-“ so”? i?" do.” 
‘Let the key be depressed everytime’ ‘one of | 










| 

bles 'is uttered, and let it remain-dépressed during | 

Feet it erupiny A ete aot: lacie haha ne 
longer—dots will resultes).¢) °° 

| 2. Next: proceed: to. make Washessupon the same 

inciple; p te Tibtes while the key re- 


nS “ “th ; dere” -“ini-fa”-“ so-la”. si- 
do” It will be’ found that the time occupied in pro- 
nouncing “do-re,” and the length of the dashes is 
exactly of the required dimensions. ; 
8. Then makeWots and dashes together, ene 
each ‘he and os by an interval of Be — 
up6n the t by a space, and which wi given by 
te a ’ akbe ic Miter the numeral “one,”thus : 
“ do-re mi” —“ one” —* do re mi,” this wil): give the 
letter N distinctly and clearly, “ do re mi”—*orie”— 
do re Plc ag the one Mog ¢ te ; 
_, * Follow this by letters P V BY, &.,.. 
occupied in u iG AED eetees as y 
P6. Lastly, take shért words, separating the words 
by intervals of time represented by “ one, two, three.” 





¢ The divisional bar of a 
ing and 


fraction. 
succeeding words to which they refer. 


are produced with the regularity of clockwork} j 


“do re mi” will give A equall distinet; *“do-re mi The 


BIS i} 





bet represented by syllables, and if the plan above 
sketched out be saidly adhered to, you will be sur 
prised, not only at the rapidity with which you will 
master what appears to be a very difficult lesson, but 
at the extreme accuracy with which you manipulate 
your instrument. 


It is not absolutely necessary to use an instrument 
or Morse apparatus to practise this system. Striking 
the table with a pencil, or the production of any sound 
is profitable. Moreover it tends-to the acquisition of 
reading by sounds, which is the last attainment you 
have to ss. This can only be acquired by practise 
and by the principles just given. The lever of the 
Morse apparatus makes’asound at each movement ; 
the downward motion ‘producing the heavier one, or 
that representing dots:and dashes, or more properly 
the heavy stroke indieates the commencement of a dot 
or-dash, and the lighterssound shows its cessation. 
A dot makes as muech»moise as a dash, the only 
difference being in the length of time between the two 
sounds. Reading by sound is best acquired upon 
those instruments icularly constructed for the 
purpose. ‘his habit naturally follows the steps above 
indicated, and all good telegraphists read as well by 
sound as by sight. 


It is frequently of great service to be able to read 
visually by the duration of the motion of the tongue 
ef a relay or of the needle of a galvanometer, particu- 
larly when instruments break down. Indeed, the 
Morse alphabet is applicable to any case, when we 
have time divided into regular intervals of dots and 
dashes appealing to the ear, to the eye, or, indeed, to 
any sense. Thus, the flashing of light—a momentary 
appearance of light indicated a dot, and one of dura- 
faon a dash—has been adapted by Captain Coulomb 
for his system of signalling between ships, and a 
similar plan was carried out with much success on 
board the Great Eastern, to communicate with her 
consorts when laying down the Atlantic cable, and also 
between the vessels engaged in laying the Persian 
Gulf cable. 

An amusing article in the “ Atlantic Monthly” for 
March, 1864, narrates cases where the message an. 
nouncing General Taylor’s death, was seen, heard, 
smelt, tasted, and felt. It was seen on the ordinary 
Morse apparatus; it was heard on the “ porly ” or 
common sounders’; it was smelt by a blind girl ina 
dark office, who bent over the paper of a Barn’s 
chemical marking machine, and allowed the perfume 
of the decomposed prussiate of potash to ascend her 
nosizil‘in dots:and dashes ; it was ¢asted or taken off 
on the tongue, and /e/¢ at the same time at a small 
wayside station. ‘Tie Morse alphabet thus appeals to 
every, semse,sand: wherever it is possible to subdivide 
time,intothese intervals of dots, dashes, and spaces, 
there weeam have language. 

in conelusion, [must again allude to the common 
errot—from-which books themselves are not exempt— 
that.is entertained respecting the elementary sigus of 
the, Morse,alphabet. It is said that there are only 
two, adotandadash, produced by the recording in- 
strument;aecording to the time which the key at the 
transmitting station is heldydewm| The space is . 


ALitrust I have saidy #o convince you 
hat-without. the space the Me abet would be 
a mere oj of. dots. and-dashes, void of meaning, 
and sfor.telegraphic purposes. 


+ Tur Bsrios Execreic Hiout—The marvel of the town 

ist now is an electric li which is displayed, every night 
pore es oor eran of t 2 érale Trans- 
-atlantique:.Company's*line,.at the foot mn-street. 
This: light ismore. powerful. anything of the kind ever 
posi wang I€ is exhibited from the idge of the steamer, 
and, being set on a pivot, maybe turned in am instant-upon 


an’ ie eli, Se cael en Se eee 
ken aebeet oohenden on the river, throwing 

smallest objects out into a-brightness clearer than noonday, 
an e which ‘is startling by contrast with the sur- 
rounding darkness. Directed w a vessel - halfway acress 
the river the light ba her in a luminous halo, 
which enables the observer not only to see 








or.Te’ 
Four such 





We thus have all the elements of the Morse alpha- 


the sun.— New York Times. 
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BALANCED TURBINES. 


We publish, on pages 380 and 381, engravings of balanced 
turbines constructed on aan ed plans designed and patented 
by Mr. Paul R. Hodge,C.E. There are three things accom- 
plished in these improvements :—I1st. The counter cing 
of the pressure of water on the wheel, also the weight of the 
shaft and other machinery. 2nd. An improved method of 
regulating the velocity of the wheel by the em by the 
assistance of a working column, instead of blocking off the 
water from the guide curves or delivery buckets, 3rd. The 
improved method of obtaining the guide and delivery curves 

Fig. 1, on page 381, represents a general elevation of the 
duplex turbine with the improved method of introducing the 
water into the wheel from the working column, with the 
balance sluice or valves intervening between it and the main 
head in the reservoir. 


=f - -L 
' - 
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It will be readily seen that in this arrangement there are 
two well constructed improved. Fou ‘on wheels on one 
shaft, one working above the casing the other below ; 
inside the casing there are the two sets of guide curves 
answering to each wheel. The f water due to the 
head or column is counterbalanaad ty thé introduction of the 
second wheel above, thereby ly, taking the pressure 
off the step of the shaft. 

The manner of regulating the wheel by the governor will be 
readily understood. The governor operates on the vertical rod, 
to which is attached the balanced valves for the regulat- 
ing of the quantity of water in its } from the reservoir 
to the working column, so that if, when the wheel is working 
at its maximum of effect, a < ion of the load is 
suddenly thrown off, then the sluice nutyes close and the work- 
ing column is’reduced to an extent corresponding to the re- 
duction of the load on the machine. When an increased 
load is again thrown on, then the governor re-opens the valves 
and admits water corresponding to the increased load. By 
this se the a igo methods of blocking off 
the water from the wheel, either by the guide curves or de- 
livery buckets, is done away with, it being a well-ascertained 
fact, that, when 10 per cent. of water is stopped off by the 
latter method, there is a loss of at least 30 per cent. of effect. 

Fig. 2, Page 380, represents a general elevation of single 
turbine, which is counterbalanced by the admission of water 
from the working column on the opposite side of the wheel, 
between the wheel and the a plate. If the water 
is brought from the working column on the underside of the 
wheel, as in the present case, then the di plate and 
pressure pipe are brought in above the wheel, and vice versd, 
in case the water is admitted above the wheel from the 
working column, then the pressure pipe will be below the 
wheel, thereby counter’ ing the w. either way. The 
method - filling the pes at starting in this case 
is somewhat different from the preceding arrangement, inas- 
much as the working column is filled at starting by the 
double sluice valves being lifted by the lever, instead of by an 
independent sluice as in the previous case. — 

i -— ar of Mr. Hodge's - qremag consist in the 
construction of a more ect curve both for gui 
and delivery buckets. ae nN 


~~It is a well known fact that a jet of water, under a - 
sure of any given height or head, will assume on its exit from 
the side of a reservoir a’parabolic carve, due’to that height or 
héad. Now, in the case of a well arranged turbine wheel, where 
the water descends in a vertical column, and must of neces- 
sity, in its course towards the wheel, be directed from a 
vertical to a horizontal discharge through the revolving 
openings of the deli curves on the i of the 
wheel, great care and judgment in construction must be 
exercised, so that the change of direction be effected in such 
a manner as to allow the water to flow with the least possible 
friction from irregularity or abruptness of curvature. 

The duties of the curve of transmission are found by experi- 
ment to be best fulfilled by an inverted parabolic curve: but 
in changing the motion of the water from the vertical to the 
horizontal, it must at the same time be directed at the proper 
angle of impact on the delivery curve of the wheel ; at the 


‘same time, the water must leave the delivery buckets so as to 
obtain the best angle of reaction. From long experience and 
‘numerous experiments, it has-been found that a curve form- 
ing a spiral around a parabolic conoid produces the best re- 
sults. 

The chord of the curve should be equal to one-half the 
diameter of the base of the conoid, and the parabola produced 
when the base is known (twice the chord) within an equa- 
lateral triangle. In Fig. 1, on the present page, let A B be 


Fic.4. 


K G 








the given chord, produce A B to C, so that C B=twice A B. 
Then, to draw the curve, describe on C B the triangle, C BD, 
divide the sides, DC and D B into equal parts, and number 
the points of division from C and D—from 1 to 9 consecutively. 
Connect the ing numbers by lines, as1 1, 2 2, 3 3, 
&e., up to'9 9. right lines lying between the interior 
system of in will form tangents to the required 
bola. Then mark KE, the vortex of the a divide 


parts, draw the lines or es, a, b, c, d, 





to the base, CB. Next with the centre, A, 








and radius, A B, describe the circles; a, b, c,d, and ¢, as shown 
in Fig. 2, and divide the — BF, of the circle, C BF, 
into six equal parts by the radial lines, Af, Ag, Ah, &c. ; 
then will the intersections of these li ith the circles, 
a, b, ec, &e., form points on the curve required. 
<a same curve is described by the method laid down in 

ig. 3. 

before, let A B be the given chord, bisect the litie A B 

in C; from the centre, C, describe the semicircle A D B, then 
from A produce A E, equal to twice AD; and divide AE 
into three equal parts. Set off E F equal to one of these 
eat and through F from B produce the line BG. Connect 

and G by a straight line, divide this line into equal parts, 
and from it draw the straight lines aa’, bb’, cc’, &.,—each 
equal to AE or BG, and possing — F; then, a line 
drawn through the points B, a’, 6’, c’, d’, e’, A will be the 
curve required. 


with 


instrument by which the curves pre- 
be obtained. 


on which is planted the 
this pass the two slides, 


outer extremity of which is furnished with a pencil-holder 
with an adjustment. In this radius rod there is a slot, 
through which a pin, F, which forms the bisecting 
points of the tes, the relative position of which is one- 
third of the length of the radius rod between the points of 
the pencil and its extreme end, which works against the 
back guide, E G, the latter corresponding to the line E G in 
the same fi . The length of the variable radius rod, D, is 
found by rap le proportion of as 24:27. 

Thus, the chord of the required curve being 17, then we 
obtain as 24: 27::17: 21.17, the length required, and in like 
proportion for any wheel of whatever diameter and number 
of buckets. The slide piece, B, with its pin, F, must be set 
one-third of that distance from the guide piece, GE, and the 
pencil point will trace the required curve. . 

Thus, any practical engineer, without a knowledge of 
mathematics, or even constructive nga can describe 
this abstract curve with certainty and ease. 

In making wheels with curva buckets for the delivery, the 
same as those constructed by Fourneyron, there was found to 
be a defect in the curve; in fact, it was much too concave. 
Mr. Hodge has supplied us with a comparative diagram, 
showing, in juxtaposition, the two curves, that of his con- 
struction ond also that of Fourneyron, and the two methods of 
“Tas Seen Fig. 4, of the deli 

e di , Fig. 4, represents a section ivery 
bucket of the Te y at St Blazin. Let A be a point on the 
inner circumference from which the curvature of a delivery 
bucket is to commenee, and A E the breadth of the shroud- 
ing on the radius line to the point of bucket. Divide the 
line, A E, into four equal and measure along the cir- 
cumference the distance, EF, equal to five of these parts, 
then the point, F, will be the other extremity of the bucket. 

Make the angle, B, A, C, equal to 15° from a tangent at the 
point A, and theangle D, A, EK, equal 5° from the radius line 
A E, prolong the line A G, till it meets the circumference at 
G!, draw a fine, G H, indefinitely through the point, F, and 
prolong the line, A D, formed by the angle of 5°, until it 
intersect the above line at H. Now the curve of the bucket 
is to be described by ordinates within the tri space, 
FAH. Divide the lines, H A, F H, into any n' of equal 
parts, joining all the points of division by lines to A and F 


tively. 

Tie cures through the points where the correspond- 
ing lines pnd. sso this will be the required curve of the 
bueket, and which serves (properly placed) for all the other 
buckets of the wheel. 
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THE HEATON PROCESS. 
To tHe Eprror oF ENGINEERING. 

Srz,—In last week’s impression of The Engineer there is 
an article on the Heaton process. I know not by whom 
written, but for brevity’s sake I will call the author ‘* Solon.” 

The gist of “Solon’s” argument is, to show that the 
Heaton process is going to supersede the Bessemer, and in- 
deed all other processes for the manufacture of cheap steel, 
and “ Solon” has, with this intention, so handled the subject 
that Mr. Heaton may well exclaim, “Save me from my 
friends!” “Solon” tells us that twelve years no one be- 
lieved in the Bessemer process. Does “Solon” forget that 
Mr. Bessemer believed in this process, and that I publicly 
expressed full belief in is more than twelve years ago? 
Some few other parties, not wholly blinded by their ignorance 
or prejudice, believed in it also, and as to the opinions. of 
those who did not understand it, they were of course worth- 
less. Well, the Bessemer. process converts melted cast iron 
at once into steel, keeping that steel liquid until it is poured 
into ingot moulds forming ingots fit for drawing: or 
rolling out into bars of cast steel. The Heaton process takes 
melted cast iron and treats it with nitrate of in a con- 
* verter, and the result of this treatment is to deprive the cast 

iron of much of its carbon, in consequence of whieh, as there 
is not, as in the Bessemer converter, any means of increasing 
the temperature, the iron assumes a pasty condition, and is 
emptied out on the floor in place of into ingot moulds. 
Scarcely so direct this as the Bessemer proeess. But now 
comes the cream. of the joke. ~ The pasty stuff turned 
out on the floor is, as Mr, Heaton properly terms it, 
“crude steel,” but what says “Solon”? He tells us it is in 
reality malleable iron of the very purest and finest quality, 
and to clinch this assertion, he appends an analysis, showing 
that this malleable iron contains 1.830 per cent. of carbon. 
But Mr. Percy informs us that iron containing from |. to 1.5 
per cent. of carbon is steel of maximum hardness. He also 
states that iron containing more than from .2 to .25 per cent. 
of carbon is steel. What then shall we say to “Solon,” and 
his purest and finest malleable iron, with 1.830 per cent. of 
carbon? Some of this pasty matter, which had been 
“ patted ” or squeezed into cakes, I found, could not be 
forged at any temperature, far less would it weld; and when 
melted in crucibles, it proved considerably inferior to ordi- 
nary Bessemer scrap steel, for the manufacture of cast steel. 
“Solon” further informs us that the “‘ patted” cakes are 
broken up and put into melting pots (in other words, they 
are “patted” first and “ potted” atterwards) with spiegeleisen, 
or its equivglent of oxide of manganese, and carbon; after- 
wards they are melted and “cast into ordinary ingots of 
iron.” “ But,” says “Solon,” “it” (i.e., the ordimary ingots 
of iron) “is now excellent cast steel.” Shades of Marcet and 
of Lindley Murray, what next shall we hear from this 
“Solon”? Dr. Miller gives .298 as the percentage of 
phosphorus in the “ patted” metal, and remarks that this 
quantity is obviously not such as to injure the quality!!! 

Practical men, however, know that such a percentage of 
peegneres renders bar iron comparatively worthless. Dr. 
Miller also states that the maximum amount of slag from 
the converter did not exceed 23 per cent. of the weight of 
the metal charged. Where did it come from, if even 20 per 
cent. ? 

No one has ever doubted that nitrate of soda will eliminate, 
more or less, sulphur and phosphorus from cast iron, but as 
it does not generate a lasting and “progressively increasing 
temperature, thereby rendering the ified metal fluid so 
that it can be cast into ingots, it ws that the Heaton 
process can never compete with the Bessemer process, and 
*Solon’s” prophecy will fall short of fulfilment. «- 

Rosrrr Musuer. 

Cheltenham, October 26, 1868. 





To tHe Eprron or ENGINEERING. 

Srtr,—The attention of the public has recently been 
drawn in a somewhat forcible manner to the so-called 
“nitrate steel process,” patented by Mr. Heaton, and a 
series of experiments and tests have been published with a 
view to establish the value of nitrate of soda as an agent for 
dephosphorising iron and steel. Professor Miller, in a re- 
port made to the proprietors of “ Heaton’s Iron and Steel 
Patents,” has shown by analysis that phosphorus is removed 
from pig iron by Heaton’s mode of treatment, and he 
ascribes the removal of sulphur and phosphorus to the action 
of the sodium which combines with the oxides formed from 
the impurities originally contained in the pig iron. 

The conclusions arrived at by Professor Miller are not in 
accordance with the theory originated, I believe, by Dr. 
Percy, and now adopted by the majority of metallurgists, 
viz., that the presence of alkaline or other basic matter 
during the process of decarburisation has very little effect or 
influence upon the removal of phosphorus in the shape of 
phosphoric acid, but that the ff orus is separated from 
the iron as phosphide of iron. This hosphide of iron is 
liquid at a temperature at which the leable iron solidifies, 
and can therefore be mechanically separated from the iron 
by hammering or squeezing. 

The facts or by Professor Miller.must be considered 
as incontestable. ey cannot be explained by the old 
theory, this latter must be al and a ae theory 
must be formed, embodying the views of.. Professor Miller. 
This is a subject of sufficient imp fox’a discussion in 
Enerngerine. I believe the « remains still in- 
tact, and that Professor Miller’s can be disproved 
from the evidence collected by himself, and stated in a 
very clear and complete manner in his carefully drawn up 
report. 

Professor Miller maintains that the presence of sodium in 
the slag causes the phosphorus contained in the pig iron to 
combine with oxygen, and to form phosphoric acid, which 
combines with the soda, and passes into the slag. If this view 
were correct, all the phosphorus which. has been eliminated 


pena iron charged into the converter is given by Pro- 
fessor Miller as 12) cwt., and the percentage of phosphorus 
is 1455. This represents in numbers about 18 lb. of 
phosphorus cha into the converter. The quantity of 
crude steel obtained is not stated; but I take it as about 
10 ewt., containing 0.298 per cent. of phosphorus, or about 
3lb. There is, therefore, a quantity of about 15 1b. of phos- 
phorus to be looked forin the slag. The quantity of slag Pro- 
fessor Miller estimates as .23 per cent. of the weight of the 
charge of molten metal as a maximum; but say 4 cwt. of 
slag. The slag, when analysed by Professor Miller, showed 
a percentage of 68 per cent. of phosphoric acid, say, 28 lb., 
and the pe 
phoric acid is slightly less than 8Ib. From 16 Ib. of phos- 
ange which disappeared from the iron, Professor Miller 

accounted only for 8 lb.; and the question now pre- 
sents itself where the remaining 7 lb. of phosphorus are to 
be looked for? Itake recourse in Dr. Percy’s theory, and 
maintain that these 7 1b. of phosphorus have been squeezed out 
as phosphide of iron during the process of blooming and ham- 
mering, which follows the tapping from Heaton’s converter. 
if this be the only explanation yet available, it weakens the 
evidence of the analysis with re to that portion of the 
phosphorus which has been found in the slag, and the pre- 
sence of which may be due to the same causes which act ina 
common puddling furnace where no soda is employed. The 
fact that phosphorus has been removed in the presence of 
sodium is not in itself conclusive proof that the soda has 
caused this elimination. On the contrary, it appears to 
me that the dephosphorisingeffect of the Heaton process 
is principally due to the a that’ the metal leaves 
the converter not in a liquid but im a pasty semi-solidified 
state, allowing the iron to se te from the combination of 
sulphur and phosphorus, which are liquid at that tempera- 
ture. If Mr. Heaton would blow air through his molten 
iron, and immediately after complete decarburisation, cool 
down the liquid mags in the converter by blowing steam into 
it for a short time, he would probably obtain similar if not 
better results than he arrives at by the use of nitrates. As 
it is, the Heaton process does essentially the same thing 
which the puddling process does in a more complete and 
effective manner. 

‘ Ferpinanp Kony. 
6, Robert-street, Adelphi, London, October 28, 1868. 





To ruz Epitor or ENGINgERina. 

Srz,—I am a subscriber to your paper and to The En- 
gineer. In the latter paper I find an article on’ Heaton’s 
patent steel converting process which gives an abstract of 
Professor Miller’s “official preliminary report” on the 
Heaton process. In this report a considerable number of 
data are given with regard to qualities and quantities of 
materials employed and products obtained by the nitrate 
steel process at Langley mills. But there is one important 
item omitted in the publication I refer to, and that is the 
quantity of nitrate of soda used for refining the 12$ ewt. of 
metal which were charged into the converter. I have been 
informed that in Dr. Miller's report this quantity is given, 
and that the weight of nitrate of soda comes to something 
like 1701b. in round numbers. To my reckoning this would 
represent something like 3} ewt. of nitrate of soda per ton of 
“crude metal” or “cake” produced. At the price of 10/. 
per ton the cost of nitrate of soda would accordingly be 
something like 1/. 18s. per ton of this half-wrought material 
which forms the intermediate state between Mr. Heaten’s 
refinery and his baking furnace for iron making, or his 
conaihlo for steel melting. 

If the aboye figures be correct, I would like to ask you if 
you can see any advantage in buying pig iron, say, 30s. 
cheaper than Bessemer pigs, and then spending 38s. worth of 
nitrates for bringing out « material which is certainly not as 
pure as hematite pigs after all, and which you must scrape 
together fromthe. flan of your forge in order to get it into 
anything like a, workable state by a second process ? 

tis important for the public to know at this present 
moment, and for eliciting which I write to you just now, is 
this: Is it true that Professor Miller in his report states the 
weight of nitrate of soda used, and that The Engineer has 
carefully omitted this statement ? Yours truly, 

Sheffield, October 28, 1868. &£sa 4. 

[We are notin a position to tell our correspondent whether 
our contemporary, The Engineer, has carefully or carelessly 
omitted to publish one of the most important statements of 
Professor Miller's report, but in the copy of that report now 
before us the quantity is given as 169 Ib. of crude nitrate of 
soda.— Ep. E. | 





To Tue Epiror or ENGINEERING. 

Srr,—In the city article of the Times, of the 21st inst., a 
notice is given of Mr. Heaton’s process of converting low 
class iron into steel... And a further description is given in 
that of the 23rd inst. of a similar process for converting low 
class iron equal in quality to Lowmoor or Bowling. 

This process, however, is not novel, as I had, in the Exhi- 
bition of 1862, a case containing specimens of cast or pig iron 
from all parts of England purified and ¢ in ¢ ter 
by various gases, which were evolved from different chemicals 
retained at the bottom of a receiver. 

There were also,exhibited specimens Pg ae ws iron made 
from iron from the Cleveland district, which been purified 
by this process, and which had borne.a tensile strain far 
exceeding Lowmoor. : 

My patent was taken out in 1860 for the purification of 
iron, copper, tin, lead, and zine, and I claim, as my invention, 
the fixing any chemicals, either liquid or solid, at the bottom 
of a receiver, and ining them in their position until the 
vessel is charged with the molten , when the heat 


causes the req gases to be evolved from beneath the 
metal, which is violently agitated by their passage upwards, 
and thus freed from different impurities to the 
nature of the gases evolved. 


chlorate of soda and potash to act upon molten iron from 
the underside upwards, and this appears to be a direct in- 
fringement of my invention. 
As Mr. Bessemer’s patent will shortly expire, there is no 
doubt that the low class iron districts will then adopt his 
rocess, first having purified their iren by running it di 
rom the blast furnace inte a receiver containi neces- 


of phosphorus contained in 28 lb. of phos- | adapted. 


sary chemicals, and thus be enabled to produce steel rails at 
a price not bof best iron, or by adopting my 
gee (included in of-1860) for ing steel 
y mixing suitable of my purified metal with 
wrought iron, and for which purpose Siemens’s furnace is well 
A similar process is now in active jon at Mr. Att- 

, for which 


wood’s works, at Vee, near i 
he took out a patent in 1862; and a Mr. Martin patented a 
similar process two years later, which is now in operation at 
other works. 

The lawyers will evidently have to decide who is the 
rightful owner of the inyention. 

Yours faithfully, 
ARrtTuuR WARNER. 
17, Laurence Pountney-lane, London, October 28, 1868. 








Tron 1n Canapa.—At Moisie River, in the Province of 
Quebec, on the north shore of the St. Lawrence, a company 
is working on a large seale alluvial deposits of magnetic iron 
sand. H. Beaumont Small, in-a work recently published at 
Ottawa, Canada, entitled “ Products and Manufactures of 
the New Dominion,” says that the sand used by the Moisie 
Company yields fully sixty per cent. of malleable iron. and 
that tests made by the superintendent: of the West Point 
Foundry show it to be of very superior quality, and that 
the product of this sand has been converted into very 
superior steel by Messrs. Sweet, Barnes, and Co., of Syra- 
cuse, Messrs. Frothingham and Workman, of Man- 
head, are said to have made extremely beautiful augers, 
scythes, axes, &c., from steel produced from this iron. 

Dorset1’s System oF Burying Liguip Fur.—On 
Friday last, another trip was made with the steamship Re- 
triever, to test the system of burning liquid fuel, patented 
by Mr. Edward Dorsett, and which we described fully on 
page 340 of our last number but one. The special object of 
the trial on Friday last was to test the evaporative power of 
the creosote when burnt on Mr. Dorsett’s plan, and the 
experiments, which were conducted under the supervision of 
Mr. Crampton, Dr. B. H. Paul, and Mr. Wylie (late of the 
Royal Mail Steamship Company), were very satisfactory. 
We shall postpone giving further details until the publica- 
tion of the report prepared by the above gentlemen. 

Tue Foreign Coat anpd Iron Trapes.—Although the 
beetroot crop is a failure in Belgium, the general state of 
industry is considered to be improving, and the demand for 
coal is increasing. The stocks on hand, however, are still 
very considerable. The Belgian iron trade is also stated to 
be improving. ‘The representatives of some Belgian forge- 
masters have definitively secured a contract for 35,000 tons 
of rails on Hungarian account, deliveries to be made in 
January and February, 1869. The terms are stated to 
present an improvement as compared with those of a con- 
tract for 20,000 tons recently coricluded for a Galatz railway. 
French metallurgical industry appears to be sharing the im- 
provement witnessed in Belgian ; in the Moselle, pig is being 
disposed of with a certain treedom, while some rather im- 
portant orders are on hand for conduit pipes. The demand 
for pig has inereased in the Essen (Prussia) district, but the 
owners of the local blast furnaces complain of the competi- 
tion of Luxembourg pig. The rolling mills in the Essen 

‘oup are active—in fact, some of them have their pro- 

uction engaged for some three or four months to come. ‘This 
circumstance is probably to be attributed to the rather con- 
siderable orders for rails which are now in course of execu- 
tion for various Prussian and German railwa An im- 

rovement has also been noted at Essen in the demand for 
iron. 

Firs-Proor Froorrne.—We read in the Bulletin de la 
Société Industriélle, of Mulhouse, of a very simple way of 
making a fire-proof flooring applicable to warehouses and 
granaries. It consists in first spreading upon the planks a 
layer of clay about an inch in thickness, and running upon 
this a layer of asphalt about half an inch thick. Numerous 


experiments, it is stated, have the of this asa 
protection against the s fire, and it has been adopted 
in all the corn stores of the General ‘Company of 
Paris. 


Mountain ATrRaction.—The pendulum experiments now 
carried on in India, in connexion. with the t Trigono- 
metrical Survey, under direction of Lieut,-Col,. E., 
have led to certain new and im: t conelusions as regards 
mountain attracti Theoretically, the nearer theobserving 
stations are to the Himalayas, the greater should be the force 
of gravity, but the reverse is found to be the fact, and the 
difference between theory and fact diminishes with the in- 
creased distance of the stations from’ the hills. Commenting 
on this phenomenon in a communication to the President of 
the al Society, Col. Walker writes’: “This seems a re- 
markable confirmation of the Astronomer Royal’s opinion, 
that the strata of-earth below the mountains are less dense 
than the strata below plains and the bed of the sea.” 
Firing Torrepors.—Some officers of engineers have just 
been making experiments at Antwerp as to a means of defend- 
ing the passes of the Scheldt by a Kong of torpedoes placed 
in three lines, the explosion of which is regulated by the 
use of a camera obscura. The instrument is fixed at a certain 
point, and whenever a ship passes over it, its image is re- 
flected on the.mirror at the camera. When the image at a 
certain determined point, the electric current is applied, and 





the explosion takes place immediately. The mines are 
numbered, and a correspo mark to each 
chamber. and sure, 


The method of observation is ne vy 
and was adopted for the defence of Venice in thé late Italian 
war. The trials succeeded perfectly, and are soon to be re- 








from the iron would appear in the slag in the form. of phos- 
phoric acid. ‘Now, in the experiment at Langley Mills the 


Mr. Heaton’s patent of 1866, and. his second patent of 
1867, claims the use of nitrate of soda and_potash, and 


peated on a larger scale, 
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THE CENTRAL PARK, NEW YORK. 
A suFPicreNTLY fanciful, though not inappropriate 
nomenclature has been adopted for the eighteen gates 
by which access is gained to the park on —_ side. 
The principal of these, at the junction of Kighth 
Avenue, Broadway, and Fifty-ninth-street, which meet 
together ina circle (see page 360), in the centre of 
which is placed a statue, is called the Merchant’s Gate, 
in deference to the ruling spirit of American trade, by 
the virtue of which alone that country has developed 
and is still unfolding its national greatness. Science, 
Art, and Labour rank next, the Scholar’s gate being 
of the second importance, and the Artist’s and the 
Artisan’s Gate ranging between the two first. The 
rest are as follows : 
The Women’s Gate, 
The Hunter's Gate, 
The Mariner's Gate, 
The Gate of all Saints. 
The Boys’ Gate, 
The Children’s Gate, 
The Miner’s Gate, 
So far as possible these entrances are located with the 


The Engineer’s Gate, 
The Woodman’s Gate, 
The Girl’s Gate, 

The Pioneer’s Gate, 
The Farmer's Gate, 
The Warrior's Gate, 
The Stranger’s Gate. 


RUSTIC STONE ARCH, CARRYING THE DRIVE OVER THE BROOK, 


intention that their site should in some way harmonise 
with the associations suggested by their names; these 
associations are, however, for the most part too ob- 
scure, not to be “‘caviare to the general.” The Warrior’s 
~~ occupies = north-west corner of the enclosure 
in the corresponding opposite position to the Artisan’s 
Entrance, and faces Weahingtoa Heights near the old 
fortifications, which are still preserved. The Mariner’s 
Gate is situated adjacent to the highest ground con- 
tained within the park limits, so that on entering or 
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THE CASINO, CENTRAL PARK. 


beyond the harbour in the distance, and the shipping 
crowded rivers that embrace New York. The Engi- 
neer’s Gate finds its appropriate place near to the 
t Croton reservoir. It is the intention, and one 
oubtless that will be carried out, to identify these, as 
well as all the other entrances with symbolic marbles ; 
but the prosecution of so large a scheme has been de- 
ferred in consequence of the unfinished state of the 
streets and avenues surrounding the park, the grades 
of which have not yet been definitely Jaid out. And 


though the dwellings which will line these new per- 
spectives will be amongst the finest in New York, 
their designs are not yet decided on, and may influence 


SHADED SEAT, SOUTH-EAST OF THE RAMBLE. 


the ornamental features of the gates they will over- 
look. The original architects of the park maintained, 
that simple rustic openings were to harmonise 
with the would-be natural features of the design, 





leaving, a suggestive view may be offered of the hills 


ial 


, 


gestions might be entertained, but when the park 
ceases to be beyond the city, and forms a central 
breathing place, no form of entrances and fencing walls 
will be too rich or too costly to make a fittihg frame to 
the beautiful enclosed picture. A few years back the 
commissioners invited public competition for entrance 
designs, accepting conditionally (at all events) a series 
of plans which have but their involved outlay to re- 
commend them, for they lack in taste and propriety to 








and whilst the vicinity is but a wilderness these sug- 


the highest degree. 


RUSTIC BOAT LANDING. 


Whilst nothing is left undone to render the park 
an Elysium to the rest seeker, as well as to the lazy, 
in the milder seasons of the year, the large lake of 
20 acres offers an attraction to thousands during the 


BOAT LANDING, SOUTH OF RAMBLE. 


long and severe American winters. Before the forma- 
tion of this lake, skating was in general almost.a 
lost art in New York. In their tenth annual report 
the commissioners say: “During the first season a 
scanty supply of commonplace American skates, with 
a few old-fashioned pairs of English manufacture, 
were all that could be discovered in the shop windows. 
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This matter of skating and the necessary implements 
had been left to private enterprise from time immemo- 
rial, and the result showed that the varieties of skates 
were few and poor, and the varieties of skaters fewer 
and poorer.” For though ice of substantial thickness 





RUSTIC BRIDGE. 


and long duration was at hand every winter, no ice 
field had ever been carefully preserved for the purpose 
of skating, and from year to year the novelty became 
more popular, until at the present time every avail- 
able ‘piece of water inthe park (the reservoirs, of 
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course, excepted) are crowded with a host of skaters, 
while private subscription areas are annually main- 
tained. During the past eight winters the number of 
days available for this exercise varied from 6 days in 
1862-3 to 50 days 1864-65. 


LITERATURE, 


A Practical Treatise on. the Manufacture of Portland 
Cement. By Henny Rerp, C.E., to which is added a 
Translation of M. yen — oreo a — 

adopted in Germany anu, ri 

Genes. By W. F. Rew. Deke : E. and F. N Spon, 

48, Charing-cross, 1868. ide h 

Mr. Rzrp has treated his important subject well, 
and has written a book full of practical suggestions, to 
the manufacturer, on the one hand, and the consumer 
upon the other. Such a work is seasonable, for the 
demand for Portland cement is yearly increasing as 
the confidence in its reliability as a constructive 
material strengthens, and hitherto an insufficient care 
in its preparation has induced to some extent an un- 
deserved distrust of its qualities. Mr. Reid’s book is 
addressed almost exclusively to the manufacturers with 
the object of remedying this evil, of instructing them 











in the best practice of the process in all its details, 
and of introducing into lish manufactories the 
method at present adopted in Germany in this branch 
of industry. 

The selection of a suitable locality for erecting Port- 
land cement works is of absolute importance. Not only 
must one or both of the composite materials—the sili- 
eates of lime and alumina be close at hand and in 
abundant quantities (the German author recommends a 
twenty years’ supply of the raw materials at least), 
but the site must afford also the greatest facilities for 
transit, both for bringing the supply of fuel and for 
transmitting the F sages of manufacture. To this end 
the works should be erected either close to the coast, 
or upon the banks of navigable rivers or canals, where 
water carriage can always be obtained. The London 
works of this class are for the most part fortunately 
located in this respect. 

The chalk used in the manufactories on the river 
Thames is obtained from the upper deposits, containing 
flint nodules ; that used on the Medway, comes from 
the middle formation, and is mixed with considerable 
quantities of siliceous matter. The former is known 
as white, the latter as grey chalk. The clay, obtained 
mainly from the banks of the Thames and the Medway, 
is of a dark blue colour, and entirely free from all 
sandy and ferruginous material. 

As chalk forms about two-thirds of the material em- 
ployed in the construction of the cement, most of the 
large works are placed in the immediate vicinity of 
chalk hills, the clay being brought from a distance, 
except in some favourable localities. 

The ingredients having been mixed in the desired 
propertions, they are fed into a mill, which thoroughly 
unites the particles: for this purpose, grinding and 
cutting mills are both employed; the preference is, 
however, given to the latter, and in its best form it 
consists of an open circular trough, in which revolve 
two arms, turning on a central spindle, actuated by 
mitred gearing. On each of these arms is mounted a 
series of knives or dividers. Water is constantly 
supplied to the trough in sufficient quantities to dilute 
the materials. At one point an overflow is made in the 
trough, from which the water holding the mingled 
chalk and clay passes. The adjustment of overflow 
depends upon the speed at which the mill is driven, and 
it is generally necessary to cover this outlet with finely 
perforated zinc, to hold back particles of undissolved 
chalk, which would otherwise escape, and at a later 
stage ruin the cement. This process is the most import- 
ant in the whole course of manufacture, for should im. 
properly mixed materials escape from the mill, or shquld 
these be supplied in undue proportion, no subsequent 
care can remedy the evil, ont the cement, if made, will 
have to be thrown away. It is necessary, therefore, 
that the manufacturer should be acquainted with the 
nature of all the chalk and clay which he employs, and 
to this end the author has introduced voluminous ex- 
tracts from General Gilmore’s treatise on lime and 
cements, giving detailed qualitative and quantitative 
analyses of hydraulic limestone. In such districts, 
however, where the nature of the materials are reliably 
known, the proportions may be mixed without analysis. 
Thus the practice with the Thames and Medway forma- 
tion is to employ four parts of chalk with one of clay, 
in the former case, and three parts of chalk to one of 
~ in the latter. 

requent sample tests in the first stage of manu- 
facture are necessary. To effect this a quantity of 
the diluted material, as it flows from the washing and 
grinding mill, is taken at regular intervals. These 
samples are hastily evaporated to partial dryness, and 
then placed without loss of time into a sample kiln and 
burnt. When each specimen is cool, it is ground to 
powder, and mixed into cement with the smallest 
possible quantity of water. Each sample is then made 
into two small cubes, one of which is placed in water, 
and the other kept in a dry place to set. After an in- 
terval of 24 hours, the sample should be examined, and 
if that which has set under the water be hard and free 
from cracks, it may be considered that the mixture is a 
good one. The dry set sample should be of a blue 
grey colour, without specks; a brown tinge denotes a 
superfluous quantity of clay, and this will have to be 
nk eat immediately, although the hydraulicity of the 
sample be perfect. Cracks or ruptures in the specimen 
as it sets’ beneath the water indicate the presence of 
we <n carbonate of lime, and more clay must be 

ed. 

When the nature and proper proportion of the 
material has been satisfactorily decided by experience, 
or analysis, and by samples, the flow from the wash- 
‘ing mill may be allowed to proceed uninterruptedly 
into adjacent reservoirs, where the mixture is allowed 





to settle, and the water, which at first held it in sus- 





pension, is gradually drawn off. In factories even of 
moderate capacity, a very large amount of reservoir 
space is required for the mixture to remain for two 
months before it can be removed and placed in the 
ovens. Thus, works turning out a weekly quantity of 
240 tons of cement require a reservoir or back area of 
600 cubic yards capacity to contain a six days’ produc- 
tion. The equivalent dimension of such a reservoir, 
assuming it to be 3 ft. deep, would be 90 ft. wide by 
60 ft. long, which would Siok to be multiplied by 
8, to give the total amount of space hinived. to con- 
tain two months’ work from the washing mill. The 
walls and floors of the reservoir should be paved or 
concreted, and not, as is too often the case, only 
puddled ; in such cases the sides are constantly falling 
and mixing with the diluted material, to its great sub- 
sequent deterioration. Each back is provided with 
a sluice or overflow to carry off the water, as it 
gradually precipitates the clay and chalk held in solu- 
tion. he level of the overflow must be variable, 
and the sluice must therefore be made so that it can 
be raised or lowered, according to the quantity of 
water in the back. While the reservoir is being filled 

it must be kept constantly agitated to ensure a com- 
plete mixture; anda second series of sample tests are 
recommended at this stage to ensure perfect success 
with the finished cement. 

After the solid portion of the contents of the backs 
have become sufficiently consolidated, it is cut into 
slabs of varying thickness with a spade and loaded 
into barrows, whence it is transferred to the drying 
plates and ovens. The most suitable position for this 
part of the plant is between the reservoirs and kilns, 
in order that there should be as little labour as possible 
lost in moving such heavy masses of material. The 
ovens which are used for converting the coal into 
coke required for the kilns should be dies capacity, 
and ranged in rows back to back, with sufficient 
space between them for the drying plates, beneath 
which are constructed a system of flues half a brick 
thick, and forming a complete cellular construction 
beneath the entire area of the drying plates, com- 
municating with acentral chimney. The drying plates 
are heated by the waste gases from the coal as if is 
coked in the ovens for subsequent use in the kilns. 
In some works they are made of cast iron, but the 
variations of temperature quickly destroys them, and 
floors of firebrick are much more durable. It is ad- 
visable to remove the desiccated slabs as quickly as 
possible, and to replace them with fresh material, in 
order that no heat may be lost by radiation from the 
drying floors. In order to work this part of the 

rocess most economically only a sufficient charge 
or twenty-four hours should be laid on at a time, the 
slabs being cut of varying bulk, and so placed that 
they diminish in thickness from 8 in., in the 
hottest parts over the oven, to 2 or 3 in. close 
to the chimney. Only sufficient heat should be 
applied to the cement during this process to 
dry the slabs thoroughly, the baking being subse- 
quently effected in the kilns. If kept too long in the 
oven, or if they are made too hot, the cement cracks 
and crumbles, making much unnecessary waste ; but, 
on the other hand, no wet slabs must find their way 
into the kiln. At the various cement works in and 
about. London the capacity of the kilns varies from 
10 tons to 70 tons. They are circular in form, and 
nearly parallel, with a fire-door bottom about 3 ft. 
from the ground. In constructing them, care should 
be taken that the lining of fire-brick be not bonded 
into the main body of the -kiln, in order that when 
yielding to the intense heat, the inner thickness may 
slip and settle: down by itself, without dragging the 
structure down also. ; 

In charging, some bundles of brushwood should be 
laid on the bars, and upon’ these a thickness of large 
sized coke, to facilitate fighting : then the kiln is filled 
to the top with alternate layers of coke and dried 
slabs, broken to about an uniform size, care’ being 
taken to: prevent the admission of any dust from 
either material,. which would fill up, the interstices 
between the charge, and check the draught. The 
sole object of this part of the process is to expel the 
carbonic acid, which is not evolved from’ lime- 
stone until it has been exposed for several hours 
to a heat of 1400° Fahr. So much heat, how- 
ever, is wasted in the kiln, that a much higher 
temperature has to be maintained, and the length 
of time that this operation requires, varies with 
the quality and dryness of the cement slabs and the 
method of packing. Much time and heat is also lost 
from the fact that all the gases driven from the lower 
strata impregnates the higher ones, so that one part of 
the contents are thoroughly calcined long before the 
upper layers are freed from the carbonic acid. 
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The proper moment for drawing the kilns has to be 
decided by experience. When they haye been properly 
loaded, the fire makes its way to the top of the charge 
through the centre; then the heat should be checked, 
in order to prevent, as much as possible, excessive 
burning in the lower ‘strata of the cement, and 
gradually the fire should be allowed to go ont, and the 
kiln to cool down. Before the fire-bars are withdrawn, 
and the charge lowered, the upper strata may be care- 
fully picked out by hand, and the imperfectly calcined 
slabs be laid aside for a fresh burning in the next 
charge. Afterwards, the slabs are carefully examined 
as they are loaded into trucks, and such as are in 
perfect condition are taken to the grinding mill. The 
slabs, when properly mixed, of good materials, and 
thoroughly burnt, are of a greenish black colour, of 
varying specific gravity. The weight of moisture and 
gases driven out during calcination amount to 40 or 
50 per cent of the original mass, and the bulk is also 
reduced in the same proportion. There will be more 
or less dust mixed with every charge, the result of 
imperfect combination in the first stage of manu- 
facture. This dust, useless for commerce, can be 
advantageously used for rough purposes about the 
works, 

The calcined cement having been broken into small 
pieces of an uniform size, by a stone crushing machine, 
should next be fed into the hopper of a grinding mill 
with edge running stones, which, by the combined 
action of crushing and abrasion, reduces the already 
fragmentary mass to a comparatively fine powder ; and 
prepares it for the next operation, that of complete 
pulverisation in a mill with horizontal grind stones. The 
practice in this final process differs widely at home and 
abroad. But little cement is made in England which will 
pass a 40 wire gauze sieve, with 1600 perforations to 
the square inch, whereas in Germany a netting of 3600 
meshes per inch is taken as a standard, and in America 
cement which will not pass through a net with 6400 
perforations.to the inch is rejected. Mr. Lipowitz, the 
great German authority upon the subject, adopts a 
mean, recommending an amount of pulverisation equi- 
valent to 4225 meshes. But even to attain the com- 
paratively low standard adopted in England, much 
care is required in every stage of the operation. And 
when a maximum amount of pulverisation is not at- 
tained, the heaviest, and consequently the most valu- 
able particles of the cement, are either separated in 
screening, or if mixed with the mass, have no more 
actual value than the same body of sand. 

In some manufactories the cement is stored into 
casks or bags direct from the mill. This, however, is 
an objectionable custom, as the material gains much 
heat in grinding, which sometimes causes a partial 
setting of the cement, and thereby occasions a con- 
siderable waste. On leaving the mill, the material 
should be spread out in thin layers on a cooling floor, 
and allowed to remain for a week before packing. 

In his remarks upon cement testing, Mr. Reid has 
drawn liberally from the paper | by} Mr. Grant 
before the Institution of Civil Engineers, on the 12th 
December, 1865, and of which an extended notice 
was published in one of our earlier numbers (vol i., 
page 50). 

The main difference between the English and the Ger- 
man process of manufacture consists in the first stage 
of mixing the material. By the latter method the chalk 
and clay are first ground to powder, and subsequently 
mixed with sufficient liquor, consisting of 100 parts of 
water and from 2} to 6 parts of calcined soda, with 6 lb. 
of burnt and slaked chalk, to every 100 lb. of powder. 
The objections which the wet process presents are, the 
loss of the soluble particles contained in the chalk and 
clay, which flow with the waste water out of the re- 
servoir; the imperfect mixing of the different ingre- 
dients, which, from their varying specific gravity, 
settle with more or less rapidity; and the large area 
required for the backs. The advantages of the dry 
system are, that a perfect mixture is insured; that a 
less weight of material has to be handled; that the 
extensive reservoir space is dispensed with; and that 
the two months’ delay necessary for the precipitation 
of the materials, and consequent temporarily locked up 
— is avoided. 

he relative cost of the two systems, however, differs 
widely, and shows in favour of the wet process ; the 
difference is, however, made up in subsequent stages 
of manufacture. There is always an average loss of 
50 per cent. between the desiccated slabs, when 
placed in the kiln and the finished ground cement, so 
that by the German process in a manufactory producing 
120 tons per week 240 tons of materials have to be 
handled. On the other hand, 160 tons of water addi-’ 





tional has to be added to the quantity, making 400 


tons per week to be dealt with to produce 120 tons of 
cement per week. Add to this the area required for 
precipitation—equal in such a factory, to au ucre—the 
comparatively large distance over which the material 
has to be moved, the-loss of time and the inconvenience 
arising from inclement weather, a large balance of ad- 
vantages is shown in favour of Mr. Lipowitz’s process. 
Moreover in the latter method the exact amount of 
water required to temper the mingled chalk and clay 
ean be added, while the moisture contained in the pre- 
cipitated mass is uncertain ; and the amount of heat 


necessary to desiccate the slabs is greater in the wet 


than in the dry process, 

One of the improvements introduced by Mr. 
Lipowitz consists of an endless kiln, which can be 
kept constantly charged, and all the heat wasted by 
intermittent loading is avoided. The numerous me- 
chanical applianees used in the production of cement 
in Germany prove that the industry has advanced to a 
more perfect stage than here, and we believe Mr. 
Reid’s book will do much towards achieving its end, 
that of inducing manufacturers to follow foreign 
example. 

We commend the volume to all those interested in 
the question, as containing valuable information and 
useful suggestions. The experience of the author, 
the analyses of materials, the estimates of outlay and 
production of different manufactories, are all stated as 
clearly and practically as the nature of the subject 
demands. 


THE “ TIMES’S” ENGINEERING. 

THE two grandest engineering works now in pro- 
gress, if, indeed, they be not the grandest ever under- 
taken, are the Suez Canal and the Mont Cenis tunnel. 
They -are both the works of Continental engineers 
and financiers, and both have been, es for that 
reason alone, persistently snubbed, if not ridiculed, in 
the Times. A week or two ago the Paris correspon- 
dent of that journal made statements concerning the 
Mont Cenis tunnel so ridiculous as to astonish every 
engineer who read them—statements which we re- 
printed last week with the answer (by Mr. Colburn) 
which the Times admitted in reply. On Thursday 
week the Paris correspondent of the 7imes, replying 
to Mr. Colbnrn, placed on record the following re- 
marks, almost too far below the datum of a news- 
paper correspondent’s ignorance to require any reply 
whatever :— 

A short letter in the Times of the 17th inst. eseaped my 
notice until yesterday. As proceeding from a scientific man 
and the conductor of an engineering periodical, it calls for 
some remark. Mr. Zerah Colburn believes the difficulties 
lately suggested in your columns as in the way of continuing 
the works of the Mont Cenis tunnel in either direction past 
the intramontane summit to be i i . He says: 

“Judging from the portions of the work already com- 
pleted, little water may be expected to be found. But even 
if there were a great deal, 20-horse-power, supplied by the 
compressed air engines, would clear it. As to losing the 
‘ direction’ after passing the summit, the difficulty is purel 
imaginary, as every engineer is fully aware. Many tunne 
are curved, and to such an extent that for a great portion of 
their length neither end can be seen.” 

Mr. Colburn is in error in supposing that all engineers 
agree with him as to the ayy ay Sg my of the difficulty. 
From his letter it appears to me he has never been at 
the Mont Cenis tunnel, and is but imperfectly acquainted 
with its circumstances ; also that he loses sight of the fact 
that it is a tunnel without shafts. This premised, I will 
reply to his remarks in the order in which they come. 

A considerable amount of water has been found on the 
Bardonnéche side, but that supplies no measure for the 
future. It is the opinion of many scientifie men that the 
nearer the centre of the mountain is approached, the greater 
is the quantity of water likely to be, and some have gone so far 
as to suspect the existence of an internal lake. Rejecting this 
as a mere hypothesis, and admitting that no more water will 
be found than a 20-horse power engine could pump out, still 
it will be necessary to provide the 20-horse power, and that 
is no easy matter. The compressed air engines, 150 horse 
power, at the mouth of the tunnel, transmit Jess than 
20-horse power to the spot where the boring-machine is now 
at work. There is no power to spare at present, and it is 
difficult to see how more is to be got, since all the obtain- 
able water-power is already ng eign It would be necessary 
to establish, at heavy cost, at the entrance of the Bardon- 
néche tunnel, a machine moved by the hydraulic wheels 
which now supply the compressed air, and to lay a fresh 
set of cast-iron pipes for a distance of upwards of six kilo- 
metres, and so to pump out the water. At the inner ex- 
tremity of the tunnel there is no room for any machinery. 
The opening cut by the boring-machine is only about two 
metres in eter. It is ohterwards e by blasting. 
But the pri opening affords little room for machinery, 
and is taken up by that already employed. 

The great and extraordinary feature of the Mont Cenis 
tunnel, independently of its great length, is that itis a tunnel 
without shafts. Mr. Colburn must surely have forgotten 
this when he denied the risk of deviating (and a very small 
deviation would suffice to do the mischief) from the right 
direction when the summit should have been passed, and the 


flagstaff outside the tunnel’s entrance lost sight of. “Use 
the theodolite,” he will probably reply. That must, of course, 
be done; but he must be aware that in a tunnel of such 
enormous it cannot give sufficient certainty. Ina 
tunnel with shafts it is easy enough to meet. Itis possible 
they might pass the summit of the Mont Cenis an yaw Dy 

distance, it may be.doubted whether 


have facilitated the communications between Italy and the 
“That is to say,” the writer of tho letter 
Sg in question will occur, ing to all 
appeé ; Sond Oca nna weet. pom ignad 
a iz e tunnel is traffic even 
oi Saat dyed the year. baits r 
To this Mr. Colburn immediately replied as follows ; 
but the consummate ignorance of tunnelling which 
the Paris correspondent exposed has, it appears, pre- 
vented the editor from printing it. To leave such 
intolerable nonsense, as the Zimes admits from its 
paid correspondent, to the decision of the fifty thou- 
sand engineering readers of this journal is quite 
enough, nine-tenths of them, we are sure, being 
abundantly capable of answering it for themselves. 


To THE Eprror or Tue Tres. 

Srr,—The knowledge which constitutes the profession of 
the civil engineer was defined by Telford, as that “ whereb 
“ the great sources of power in nature are converted, adapted, 
“and applied for the use and convenience of man.” Possessed 
of this knowledge, the engineer can successfully encounter 
the difficulties which, in case of the Mont Cenis tunnel, 
your Paris correspondent apparently believes to be impossi- 

ilities. . I read. tus 4 upon this great work with 
i “subs nt obser in Thursday's Times 
wit tonishment, . ihe Maga Conis may confain an internal 
lake just as it may con : nucleus of a voleano, or an 
intramontane batrachian, and it may, when completed, be 
D to break the railwdy service by a subterranean 
steamboat trip of a mile or so. But it will be as well to dis- 
cover the lake when it is found, and the discovery need not 
be made one moment sooner. When it is, it will, if above the 
level of the tunnel, be drained dry; if below, it will remain 
in statu quo. In any case the at present lac d imagination 
is as likely to be found on one incline as the other, in work- 
ing up from Modane as in working down from Bardonnéche. 
Your correspondent will believe me when I assure him that, 
electrified as I am with his conclusions, I wish to meet them 
in all sincerity and co In working down the slope of 
1 in 45, water, anda deal of it, may be found; but I 
did not assert, as by misquotation I am apparently made to 
have done, that 20-horse power would clear “a great deal” 
of it; for “a great deal” may mean any quantity, from the 
stream of a kitchen tap to the flow of the m. Twenty 
horse power would clear the quantity, certainly a large one, 
which I mentioned, and from the depth, a considerable one, 
which I also gave. Portable steam-pumping engines may 
be worked at the summit of the tunnel itself, with the pro- 
duction of a much less quantity of the noxious products of 
combustion, within an hour, than will attend the passage of 
a single goods engine, through the finished tunnel—the pas- 
sage occupying half an hour, and requiring the combustion 
of, say, three hundredweight of coal. Indeed, the real diffi- 
culty, greater thap that of ventilating the workings now in 
progress, will be to properly ventilate the tunnel when com- 
leted. The present supply of compressed air, or even a far 
Lreurcteahy; if employed todrive pumps, could be maintained, 
at no great extra cost, by i king at the tun- 
nel’s mouth. So, too, Pumping pow ited, 
to almost any distance, by ’s well-known system of 
wire-rope transmission. There are, indeed, ab’ t re- 
sources at the command of M. Sommeiller, the engineer, for 
dealing with large volumes of water, if met with three and 
a half or four miles in from the Italian end of the tunnel, 
and in Mens down the slope of lin 45. No one would 
deny the possibility of sinking a vertical shaft, and clearing it 
of water, no matter how great the inflow, and a downward 
slope of 1 in 45 presents far less difficulty. 
to “losing the direc’ wae tor | only pasar the 
difficulty is purely imaginary. is no “ ” at the 
Swvach oni ex high above the crown of the entrance 
arch ; nor, were there one opposite the mouth of the tunnel, 
could it be seen from within the mountain at a distance of 
from three to four miles, to say nothing i 
with their backs to it; nor, were it visible, would it in the 
least assist in keeping the true direction, although it might 
assist in keeping the tunnel myo t. Your co dent 
believes that “the true | = Me rnd not ve 
and he speaks of it as 12 ——— A 
meaning in each case metres and not Can coal 
believe that the baculometry of ing is so far out that 
M. Sommeiller, the engineer of and contractor for the 
its length within a quarter of a mile, i 
within a quarter of a ot x not 
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IMPORTANT NOTICE, 
* With the commencement of the. Seventh Volume of 
ENGINEERING, in January nect, the price will 
increased to 6d. per copy, and to 7$d. for stamped 
copies. Annual subscriptions for Great Britain will be 
1. 12s. 6d. if paid in advance. 

For upwards of two years the average number of 
pages issued by us weekly has been at least one hal, 
greater than promised in the prospectus of, EN- 
GINEERING, issued in 1865, while the extent of 
engravings then announced has beew increased from 
three to four fold. During this period this journal has 
successfully passed through one of the most remarkable 
competitions ever known in the history of technical publi- 
cations, and few of its readers will now deny that tt is at 
last entitled to some small return upon the capital and 
industry expended upon it, The publisher considers it 
. needless to make any promises es the future, further 

than that the position of ENGINEERING, as the 
leading and representative journal of the profession, 
will ever be maintained, a position in some degree in- 
dicated hy the fact that it now enjoys by far the largest 
circulation of any engineering newspaper published in 
the kingdom. : 


Subscriptions at the present rate of ll, 1s. 8d. per 
annum can now be received only to the end of December 
nezt. In all cases 2s. 6d. extra will be charged, where 
credit is given, for each year during which a subscription 
remains unpaid. 








PUBLISHER’S ANNOUNCEMENT. 








The circulation of ENGINEERING exceeds that, 
collectively, of all the other weekly engineering and me- 
chanical journals, of the same or a higher price, now pub- 
lished in London, and it is constantly and rapidly 
increasing. 


Advertisements cannot be received for insertion in the cur- 
rent week later than 6 P.M. on Thursday. The charge for 
advertisements is three shillings for the first four lines or 
under, and eightpence for each additional line. 

The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 11. 1s. 8d. If credit be given, the 
charge is 2s. 6d. extra, subscriptions being payable in 
advance. ‘ 3 

Ci and money orders to be made payable only to Mr. 
Charles Gilbert. 

Office for Publication and Advertisements, No. 37, 
Bedford-street, Strand, W.C. 


ENGINEERING is registered for transmission abroad. 


Le bureau d ENGINEERING pour la France est 16, 
Quai Malaquais, Paris, chee E. Lacroix, Directeur des 
Annales du Génie Civil. 

Subscriptions for the ANNALES DU GENIECIVIL are received 
by Mr. Charles Gilbert, the publisher of ENGINEERING, 
of whom also the Nouvzau PoRTEFEUILLE DE L’ INGENIEUR 
prs CHEMINS DE FER may be ebtained, price 91. 

D. Van Nostrand, 192, Broadway, New York, is the soz 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. Subscription price, ten dollars yearly in 
currency. 

ENGINEERING may be obtained in Russia, by sub- 
scribing for it at any of the Post-offices in the Empire. 
The price is 10 silver roubles per annum in St. Petersburg, 
and 12 silver roubles in other parts of Russia. 


NOTICE OF MEETING. 

Soctety or EnerxeErs.—Monday eveni 
at 7} o'clock, a paper will be read on “ Mi 
at Home and “Abroad.” By Mr. Henry Gore. 
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“THE GREAT RAILWAY MONOPOLY.” 

THE appearance, in the Quarterly, of the article 
under the above beading, attributed to Mr. Samuel 
Smiles, may almost be described as the event of the 
month. Duly timed to the gine popular discon- 
tent with the railways, and the agitation in favour of 
their purchase and working by the’ State, it gives 
every argument that can be offered on the side of the 
agitators, and, it is to be added, the article also. gives | 
a great amount of specific, and, in many cases, valuable 
and interesting information bearing upon the working 


justice we should have thus done the publisher of the 
Quarterly, Mr. Murray, we would lave gladly re- 
rinted the article entire. As it is, we gave, in our 

t number, several important extracts from it, suffi- 
cient to induce those who have not already seen it to 
procure and read it. 

But as to the so-called “railway monopoly” there 
is none further than as the setiindl will, as expressed 
by Acts of Parliament, may make a monopoly of what 
might have equally been made free. A company 
formed to make a railway can proceed only by ac- 
quiring parliamentary powers for the compulsory 
purchase of land, since many landowners will sell 
only upon compulsion. But these powers do not 
necessarily constitute a monopoly, except as Parlia- 
ment may grant them to one company alone, refusing 
them to perhaps a dozen others applying for the same 
privileges. Every company which obtains the passi 
of its bill hopes, and indeed expects, that no other bi 
will be passed for a rival line. But this hope and 
this expectation are founded only upon inference— 
not upon any grant, pledge, or even an understand- 
ing that no rival line shall in any case be sanctioned. 
We might at this moment have three or four lines to 
= gon and as many to Birmingham, if the national 
will, as expressed by Parliament, would but allow 
them to be made. If it will not it is certainly no 
fault of the existing companies that they enjoy a 
monopoly of the traffic. 

The sea is free to all, and no authority, parliamen- 
tary or otherwise, is required to navigate it; although 
Parliament may require, and enforce the requirement, 
that only ships properly fitted shall leave British ports 
with passengers. Nor does any shipping company ask 
for a monopoly of the external trafhe of the country 
to any port in the world. Wherever traffic exists there 
is abundant capital ready to serve it, and to compete 
also with the capital already serving it. It would be 
the same with railways if Parliament would but allow 
free trade in railways—allow any company to carry its 
line wherever it liked, and with no rae. § other than 
as for its own interests, for any existing line or lines 
in the same district. This is no wild suggestion; for 
it has been acted upon for fifteen years or more in four 
of the leading States of America—viz., New York, 
Ohio, Indiana, and Illinois— States comprising an area 
of more than 175,000 square miles, and a railway 
system more extended than that even of the United 
Kingdom. In those States railway companies, having 
the power of compulsory purchase of land,areempowered 
in the same manner as limited liability companies here, 
viz., by registration. It is taken for granted that every 
new railway which will pay is a public benefit, if not a 
public necessity, and it is also taken for granted that 
what may be called the instincts of capital form a 
better guide to the prospects of its paying than any 
amount of word oad costly warfare in a see barre 
committee. Whoever chooses to spend his mone 
upon a railway is free to do so, and he may, with his 
co-shareholders, cut through any number of “ ancestral 
estates” by paying, either by agreement, arbitration, 
or the assessment of a court. This system has been 
found to work exceedingly well. The preliminary costs 
to railway companies are next to nothing, and the 
landowners generally have the sense to deal liberally 
with them. Another company might, if one could be 
formed, enter the same territory and make its line 
parallel with that of the first in the field, just as a 
rival butterman might open next door to a butter shop 
already established. The maxim caveat emptor is con- 
sidered sufficient for the purchasers of shares in such 
undertakings, and the State does not, therefore, at- 
tempt to protect them against themselves. 

It is idle, therefore, to speak of railways as mono- 
polies, except in so far as. the State chooses to make 
each railway a en by denying to any other com- 
pany.the privilege of entering the same district. Rail- 
way facilities are, like everything else, questions of 
cost and of sale. It costs one, two, five, or twenty 
millions to make a railway according to the require- 
ments of Parliament, the Board of Trade, the 
public. Large sums are spent in acquiring Parlia- 
mentary powers, far larger sums in acquiring the right 
of way. The line must have easy gindieats and 
curves, and be double throughout to serve a large and 
growing traffic. There must be a bridge at every 
crossing, the stations must be numerous and commo- 
dious, the train service must be frequent and fast, the 
station service abundant and attentive. The public 
will be satisfied with nothing less. All this simpl 
means so much capital expenditure, bearing so much 
interest charge, according to the value of money on 
the London and provincial exchanges. Had the State 
first undertaken the construction of railways, its 





both of English atid foreign lines. But for the in- 





credit would have doubtless enabled it to carry its 


railway loans at a lower interest charge than that 
borne by private companies, but in proposing to take 
over the property of private companies the commonest 
rinciples of justice demand that the shareholders and 
mdholders in such companies, who have invested 
their a upon the faith of Parliamentary privi- 
leges, should, in the event of any change in the pre- 
sent system, receive as much as they are now receiv- 
ing, say, eighteen or nineteen millions annually. To 
pay them out, at the market value of their shares, and 
thereby shut them out from a field of investment 
which has, sa far, absorbed nearly five hundred 
millions of capital, would be to diminish their present 
income by six or seven millions a year. Such a gain 
to the State could in no case justify such a spoliation 
of private property. 

Were the railways once in the hands of the Govern- 
ment the railway extensions, which have done so much 
for the national prosperity, would be effectually 
stopped, and yet, except by running less frequent, 
slower, and more fully packed trains, Government 
management could not save a penny a train mile in the 
cost of working any one of our great lines. Govern- 
ment might, by “ sacking” the best railway talent in 
the kingdom, save something, or affect to save some- 
thing in the cost of administration, but this saving 
could hardly amount to as much: as one per cent. of 
the present working expenses. -Of the saving to be 
effected by diminishing the number of trains, lessen- 
ing their speed, and ee ae like herrings, 
as on the cheaply-worked Continental lines, the less 
said the better. We, who have been long accustomed 
to the best railway service in the world, would soon 
call out against such forced economy. 








LONG AND SHORT IRONCLADS. 

We publish, on another page, the full text of a 
paper on “Long and Short Ironclads,” which was 
read by Mr. Reed at the Royal Society in March 
last, and of which we gave an abstract at the time. 

This paper is remarkable not only for its intrinsic 
character, but because it presents one of the few in- 
stances in which a theoretical investigation bears im- 
mediate fruit in the shape of enormous financial 
savings. An ironclad ship costs, for hull only, on an 
average, about 55/. per ton, so that the cost of a hull 
of the Minotaur’s size—6643 tons—would be 365,365/. 
A ship of the Bellerophon’s size—4246 tons—at the 
same rate, would cost but 235,530/.—a saving of no 
less than 129,835/. Yet itis now admitted throughout 
the navy that the Bellerophon is as fast as the Mi- 
notaur, at least as powerful (both offensively and de- 
fensively), incomparably more handy, and more eco- 
nomical throughout her existence as regards running, 
maintenance, and repairs. About the speed, the ar- 
mament, and the handiness in each case there can be 
no doubt; but as the Minotaur is wholly covered 
with armour and the Bellerophon but partially, a word 
of tor oan may be desirable on this point. It 
must be borne in mind that the Bellerophon, although 
but jally armoured—that is to say, being un- 
plated in wake of the two mess spaces on the main 
deck—is furnished with armour-plated bulkheads, 
which cross the ship at two places, and also has a 
much thicker skin of iron. The Bellerophon’s armour 
also extends somewhat deeper below water than the 
Minotaur’s. Taking all these things together into con- 
sideration, it appears that the weight per square foot 
of armour and backing—supposing them to be uni- 
formly and similarly distributed over thesabove-water 
hull of both ships, and supposing the skin plating to 
be the same—comes out x e in both ships within a 
few thousandths of a ton. It cannot be doubted, 
therefore, that the Bellerophon is in every respect at 
least as efficient and valuable a ship as the Minotaur, 
although the difference between the cost of the two, 
at a fixed rate per ton, reaches, as we have seen, 
nearly 130,000/. 

This is unquestionably a very great economy, and 
an equal one has been carried out in the Monarch, 
the " Hevealéa, and other recent ships. In fact, it 
would appear that the saving which has already re- 
sulted from thé substitution of the Bellerophon type 
for the Minotaur type of ironclad has amounted to 
much more than half a million sterling. However 
startling this may appear to those who have considered 
the subject but superficially, they will soon find, on 
closer inquiry, that it is but the simple truth. When 
it 1s remembered that the expenditure on ironclads 
exceeds a million per. annum for our navy, and that 
the new type of ship has now been adopted for five 
or six years, it will soon be seen how enormously even 
the saving must increase. -Mr. Reed’s paper shows, 








in fact, that the saving upon the Bellerophon as com- 
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pared with the Minotaur is itself small compared with 
that which would result from the application of the 
same principles to the case of a ship with armour and 
backing double the weight of theirs. This example is 
then worked out at length, the case of equal strengths 
and weights of material being first taken, and secondly 
the case of ten per cent. increase of weights for the 
longer ship. In the latter case the cost of the ship, 
with doubled armour and backing of the Minotaur 
type, would be 757,350/.; that of the Bellerophon 
type 474,000/, giving a difference of more than a 
quarter of a million sterling for the one ship. The 
engines and coal for both ships would weigh and cost 
the same. “ When it is borne in mind,” says Mr. 
Reed, “that the dimensions of the Minotaur and a 
tonnage of 6643 tons were attained in that type of 
ship with almost the earliest armour backing and skin 
plating, whilst in the Hercules much greater weights 
per square foot of surface were carried on a tonnage 
of 5226 tons (1417 tons less), it will be seen that 
there is nothing contrary to actual practice in the 
above estimate of a saving of more than a quarter 
of a million, large as it undoubtedly is for a single 
ship.” 

t is not creditable to the shipbuilders of this 
country that they have allowed an improvement like 
this, involving so large a question of public economy, 
to be worked out in their midst almost without recog- 
nition, while they have been squabbling about turret 
and broadsides, both of which systems would profit 
equally by this improvement. We do not know what 
obstacles may exist to the perusal of an abstract scien- 
tific paper like that under notice in the case of such 
men as Mr. Laird, Mr. Samuda, and other persons 
connected with the shipbuilding interest holding seats 
in Parliament; but if the paper should be found not 
too abstruse for the purpose, we shall hope to hear 
more of this highly important subject in the next Par- 
liament than we heard in the last. 








HEATON’S “ NITRATE” STEEL. 


Ar the creation, or at some period of transition, 
there descended upon most of the ironstones of Bri- 
tain the plague of phosphorus, irremovable in the blast 
furnace, and apparently so in the Bessemer converter. 
In puddling, however, this poison is carried off to a 
considerable extent, so much so that even the highly 
phosphuretted iron of Cleveland is convertible into 
good bars. It would be worth a trial to ascertain 
whether a prolonged treatment by the Bessemer pro- 
cess, with less than the quantity of air now blown per 
minute, would not accomplish the same result. For it 
is certain that it is oxygen alone which removes phos- 
phorus in the puddling process. 

Professor Miller has lately made a report upon the 
steel produced by the nitrate of soda process, which 
appears to establish the fact that the oxygen evolved 
by the nitrate, assisted by the sodium also disengaged, 
does really lessen the phosphorus in iron to a con- 
siderable extent. This process is simply this: a 
quantity of nitrate of soda, which gives off much 
oxygen when heated, is placed in a fire-clay lined pot, 
and a perforated cast-iron plate is placed over it to 
keep it down. Melted pig iron is then run in upon 
the plate, and is immediately acted upon by the oxygen 
of the nitrate, and something like steel is produced. 
Mr. Bessemer, in one of his patents, had long ago 
elaimed the use of any solid substance capable of evolv- 
ing oxygen for the conversion of iron into steel; and 
if such a claim could be maintained, as we presume it 
might be, the nitrate process would be no more than a 
modification of Mr. Bessemer’s better known system 
of compressed air jets. But if it be om to have 
the distinctive power of removing phosphorus, it takes 
a still higher rank; and Professor Miller states that 
pig iron, containing 1.455 per cent. of phosphorus, 
loses all but 0.298, or, say, foths per cent. in the 
nitrate converter. Yet of the 2.83 per cent. of 
carbon in the same pig iron, but 1.03 per cent. was 
removed, and 1.8 per cent. remained, and there re- 
mained also 0.266 per cent. of silicon, besides small 
quantities of sulphur, arsenic, calcium, sodium, &c. ; 
so that the pure iron remaining wa#but 97.026 per 
cent., whereas in good steel it should be nearly, or 
quite, 99}. Every competent metallurgist will at 
once perceive that this so-called “crude steel” is very 
crude indeed—that it is, in fact, only comparable to 
half puddled iron, long before it has come to nature ; 
and any one who has paid the least attention to the 
chemical composition of steel .must be aware that 
samples containing 1.8 per cent. of carbon are wholly 
unfitted for any purpose to which steel is applicable. 
Nor can the carbon of such half raw samples be re- 





moved, or greatly lessened, by merely reheating and 
rolling them. 
It is sought, however, just gow, to work the Heaton 
atent into profitable notoriety, and in default of a 
better man the proprietors have secured the puffing 
power of Mr. Robert Mallet—a gentleman once de- 
signated by Lord Palmerston as an eminent authority 
upon earthquakes, or “ the first principles of observa- 
tional seismology ;” but not so upon matters of a more 
practical nature. This engineer, metallurgist, and 
philosopher, has for some time been a shining light in 
a mechanical journal famous for its Irish management 
and Irish bulls. He has supplied to the owners of the 
Heaton patent a most thundering “private and confi- 
dential ” report, and his hand is apparent in the last 


number of the journal in question, wherein the half-| pose 


raw cast iron, or “crude steel,” containing 1.8 per 
cent. of carbon, besides seven other impurities, amount- 
ing to more than 1 per cent., leaving only 97.026 per 
cent. of pure iron, is pronounced to be “ malleable 
“ iron of the very purest and finest quality!” Malle- 
able iron, indend' ! Mallet iron, we should say. 
Professor Miller’s analysis gives results such as would 
be expected; and assuming, as we may, that they are 
correct, every one knowing the composition of steel 
or iron, would ridicule the idea of calling such stuff 
** malleable iron of the purest and finest quality.” It 
is certain also that such stuff could not be reduced to 
bar steel by simply heating it in a balling furnace and 
rolling it; nor, were it rolled, would its carbon be 
lessened to 0.993 per cent., with seven other remain- 
ing impurities, leaving but 98.144 per cent. of pure 
iron, not even were the stuff brought to this sta 
could it be good steel. In other words, if any really 
good steel has been made by the nitrate process, its 
composition must be wholly different from that as- 
signed by Professor Miller. 

Tt is alleged that the development of the nitrate 
process has been delayed from want of capital, yet it 
is one capable of being thoroughly tested at a cost of 
but a few pounds. It requires only the commonest 
irons, and to each ton of them about, as we under- 
stand, forty shillings’ worth of nitrate of soda, and 
the vessels are of the simplest possible description. 
Up to the pouring of the so-called “ crude steel” no 
machinery whatever is required. But, far more than 
this, the whole process has been tried, over and over 
again, long before Heaton’s patents were heard of, and 
nothing ever came of it. Not only did Mr. Bessemer 
anticipate it by claiming the employment, in the con- 
verter, of any solid substance capable of evolving 
oxygen, but Sir Francis Knowles, in 1857, patented 
the use, and did use, nitrate of soda for the same pur- 
pose. One Mr. Hargreaves, too, who alleges that 
Mr. Heaton has pirated his process from him, has been 
seeking, without success, to make steel, or “steel 
iron,” or “pure iron,” from Cleveland pig by treat- 
ing it with nitrate of soda. There are ironmasters 
representing many millions of capital interested in 
converting Cleveland iron into good steel, and no 
money has been wanting, or is now wanting, to 
thoroughly test so simple and inexpensive an expe- 
dient as the nitrate process. We have been hearmg 
of it for much more than a year, yet who has heard of 
any engineering firms using the steel made by it? 
The use of nitrate of soda has been open and free to 
all ever since the lapse of Sir Francis Knowles’s 
ss Heaton, and Hargreaves, and Bessemer, even, 

ave merely patented certain modes of applying it. 
Indeed it is not so many months since the Gaahcing 
journalist who now gives the whole credit to Heaton 
gave it all to Hargreaves, as a reference to some of his 
numbers of January and February last will show. 

It is now nearly one hundred and fifty years since 
Reaumur wrote his admirable treatise on steel making, 
giving a complete account of the carburisation of bar 
iron and of the production of malleable castings, the 
latter brought out eighty-two years later, by Lucas as 
a new discovery. Says Dr. Percy, “ Adventurous 
“ steel making quacks, both native and foreign, with 
“ secret nostrums, abounded to such extent in the 
“ days of Reaunmur as to have rendered themselves a 
“nuisance by their obtrusive impertinence. ‘The 
“* court,’ he writes, ‘has been oppressed, especially 
“* during the last three or four years, by Frenchmen 
“** and foreigners of all countries, who, in the hope of 
“* making their fortunes, have presented themselves 
“© as having the true secret of converting iron into 
*** steel. But no fruit of their labours has been seen, 
“and from the favours which have been accorded to 
*** several, those who promised to change the irons of 
“* the kingdom into excellent steels, have almost 
“* been regarded as the searchers after the philoso- 
“* pher’s stone.’” As in 1722, so, we fear, from the 
muddle making by Mallet, it is in 1868. 


they would meet, with the 





THE MONCRIEFF SYSTEM. 


Tis most important invention, perfectly in accord- 
ance with its object, the enduring energy and fertility 
of genius with which it has been worked out, and its 
pre-eminent success, has attracted a share of 
public notice. A writer in the Saturday Review 
seems determined, having doubtless a strong zest for 
this species of showmans ip, to exhibit Captain Mon- 
crieff as a martyr malgré lui. One can partly com- 
prehend a tendency like this, but how a public writer 
can indulge in such wild e rations as his in last 
week’s and thie previous week’s numbers of such a 
high-class journal, is one of the things hard to under- 
stand, unless he does so for a very questionable pur- 
If we had the pleasure of knowing him, and 
found that he was a Scotchman, we should at once con- 
clude that he had been improving his mind with a re- 
perusal of “ Rab Roryson’s Bonnet,” and got his ima- 
gination so impressed with the Protean uses of this 
wonderful bonnet, that he transferred the whole, un- 
wittingly, to the Moncrieff gun-carriage. According 
to him, “it has at one stroke reversed the conditions 
of war, and given the advantages unequivocally to the 
defence.” All who understand the art of war, up to 
this time, believe that the advantages are, as heretofore, 
on the side of the defence. Most will remember the 
confirmation of this belief in the celebrated aphorism 
of General Sherman, summing up his experience so 
far as he had gone: “ Whoever attacks is defeated.” 
The idea, as we shall show, of its reversing the condi- 
tions of war is, if possible, more absurd. All who love 
the bright creations of such a fertile imagination must 
regret the sad necessity of dispelling the bright visions 
with which this inspired penman has, for a time, fed 
the fancy of many kindred spirits. It also jars some- 
what painfully, when looking for a moment at the 
glowing picture, to think of how many /rae the land 
0° cakes will be awkwardly reminded of “ Rab Rory- 
son’s Bonnet,” which served such a truly startlin, 
variety of domestic and extra-domestic purposes— 
but as startling as the assertion that “we have spent 
5,000,0007. upon works that Captain Moncrieff’s dis- 
covery had already rendered useless, and worse than 
useless.” It is perfectly clear that this writer, if it 
be not his design to mystify, has himself a very hazy 
conception of the objects and principles of defensive 
works. With all the advantages of the Moncrieff 
“discovery,” they will be just as necessary as ever 
they were. He seems to forget, if he ever knew, that 
one of the great objects of defensive works is an ob- 
struction to the enemy, which neutralises his efforts 
and delays him at points, where his power is the least, 
under the most effective defensive fire ; and a means of 
directing upon him shot, shell, or musketry fire, from 
a commanding position, on every point within range of 
the defensive weapons. The guns in these construc- 
tions may be in casemates or in open batteries. 
Captain Moncrieff’s invention will not enable us to 
dispense with constructions such as these. 


For example, say that a strong force were deter- 
mined to seize a battery of Moncrieff-mounted guns 
in a pit—which is a species of fortification—they, 
meeting no hindrance but the shot from the guns, 
might very quickly, though with decided loss, seize the 
guns and gunners, while three times the same number 
of men would not be able to seize the same number 
of guns in a well fortified position. Let us suppose a 
fortress constructed on modern principles—with a 
glacis, ditch, and covered way. e march of the 
storming party must be up the inclined plane of the 
glacis, every inch of which is exposed to the full sweep 
of the musketry fire from double lines of sharp- 
shooters, on the covered way, covered by an inde- 
structible parapet—the whole breadth of the glacis— 
and the artillery on the ramparts, inside the ditch. 
It is surely clear to those disposed to think, that an 
assailant in forcing his way, under these conditions, up 
to the ditch would have suffered far greater loss than 
in marching up to the edge of a gun-pit. In the 
latter case his effort would have attained its object; 
in the former, by far the most dangerous part of the 
struggle would be only commencing. By escalade, 
“the most desperate of military en would 
be the only chance of ensuring success. hile low- 
ering their ladders into the ditch, descending, and 
raising them against the escarp, the loss of the assail- 
ants, from the musketry of the enceinte and the artil- 
lery on the flanks playing upon them with terrible 
precision, must be fe . Add to this the reception 

— of the bayonet, when 
they reached the tops of their ladders, with the cer- 
tainty of many of , With their human loads, man 

hurled into the ditch, 


closely following man, 
oraakaig or demoralising all below, while the musketry 
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and artillery of the place are continuing to pour upon 
them their deadliest fire. It is surely unnecessary to 
follow the scene to greater length, though this is not 
its end, to prove the immense difference between the 
defensive power of a well-fortified position and an ex- 
tended gun-pit. 

The Saturday Reviewer says our fortifications “are 
now useless, and worse than useless.” We simply 
ask our readers, after this simple illustration, what is 
the value of his statements ? 

None of the many who admire the genius displayed 
by Captain Moncrieff, and have watched with interest 
the evidence of his complete success, has done either 
more ardently than we have done ; but we have no he- 
sitation in asserting that its earlier adoption would not 
liave superseded the necessity for any of our defence 
works, on Portsdown-hill or elsewhere; but it will 
_ greatly add to the defensive power of many of these 
works. In open batteries the security it will afford to 
the gun and gunner will be of immense value; and 
where in these the embrasures would have required 
iron shields, it is possible 1000/. a gun may be saved 
by the adoption of the Moncrieff carriage. And 
nothing has been done on any-of the parts of our 
works—and they are many—where it can be adopted 
with advantage, but would have been expended if the 
Fortification branch of the War Department had been 
endowed, twenty years since, with the second sight of 
Allan Bane, and seen, in the coming future, the great 
contributor to the object of their labours exulting over 
his great achievement. 

The fact that the merits of Captain Moncrieff’s gun- 
carriage were not sooner recognised, is matter fairly 
open to comment. At the same time it should be 
remembered that the aptness to see the real merits of 
a new and high class invention is the gift of but very 
few. Of this we have “a frightful example” in the 
sage who has just now shed, with such startling effect, 
the light of his genius on the Saturday Review. 

Since the invention came under the notice of 
Colonel Jervois, R.E., he has spared no effort to have its 
merits, in which he had an implicit belief, thoroughly 
tested, and in the progress of the works, for a con- 
siderable time past, wherever its character is adapted 
to the existing conditions, its adoption has been 
strictly kept in view. Lest we should possibly seem 
to andiante the value of this beaufiful and truly great 
invention, we specifically state, what requires no asser- 
tion to the engineer worthy of the name, that the 
security, in an open battery, which it admits of to the 

un detachment—who working it may be secure from 
direct fire—and the wide range it allows to the guns, 
allowing the fire of so many to be concentrated on any 
object outside—a hostile ship or an enemy’s battery— 
are advantages so great that it is not possible to esti- 
mate their real value. It may, too, in pits, immedi- 
ately or otherwise prepared, on points along the coast 
where hostile ships are passing, or may attempt a 
landing, do most effective service. Few things could 
be more embarrassing to a hostile ship than to have a 
few effective shots directed upon them from spots 
beneath the surface of the earth that gave no sign till 
the deadly messenger was on his way to meet the un- 
welcome visitant. And guns doing their office in this 
manner, rising for every shot from a different point, 
would not decrease the crew’s embarrassment till they 
should, poor fellows, be reduced_to a condition when 
they might aptly practise the de profundis. 

We must, however, have another glance at the Satur- 
day Reviewer. -He says our Royal Engineers have 
spent 5,000,000/. upon works, “that are now useless 
or worse than useless.” In reply, we say he is talking 
monsense or worse than nonsense. he does not 
know, every engineer, and every one who knows any- 
thing of the art of war, knows, that for our national 
defence, with our small army, and that our militia and 
volunteers may render us the greatest amount of ser- 
vice of which they are capable, we require cover and 
obstruction in the way of an assailant that gun-pits 
can never supply. In some confused fashion he seems 
to think that the whole uses of defence works were 
somehow rendered necessary for the working of heavy 
guns, and for them alone. No hazy conception of a 
muddled brain could be more untrue than this. A 
well fortified position is as necessary for a musketry 
defence, where a small force is required to resist the 
attack of a greater force, as it is for the artillery. For 
resisting an assault, infantry in a fortress are indispens- 
able, and often their fire upon the approaching 
assailant has been more effective than that of the 
artillery, and with the rapid fire of the Snider rifle 
it is not likely to be less, This rapid fire and the 


Moncrieff invention have very greatly increased the 
value of our strongly fortified positions. 1s this a 





reason why we shou 
why we should regard 
useless” ? 


regret having fortified them ? 
em “as useless or worse than 


We would strongly recommend the Saturday Re- 
viewer, when he calls to remembrance the theme 
which mus¢ have so lately inspired him, to remember, 
that wonderful and varied as were the uses of “ Rab 
Roryson’s Bonnet,” this is not the part that he could 
dwell upon with the = benefit, for “ It was na the 
bonnet, but the head that was- in it, that formed the 
chief charm of ‘ Rab Roryson’s Bonnet.’” All Rab’s 
performances—though rather primitive in their way— 
guided by his shrewd brain, were useful, but this 
much—unless as “a frightful example”—it is im- 
possible to say for this worthy contributor to the 
Saturday Review. 

There are few more disposed to sharply censure 
Government functionaries than ourselves, for either 
obstructiveness or injudicious expenditure; but, 
though we are anxious, as in duty bound, to exert 
our power in these directions with the best effect, we 
are yet more anxious to be just; and in this spirit we 
would say to the Saturday Reviewer and others—who 
are not a few—animated with-his spirit: Let us dis- 
charge our duty to the nation with all the vigour we 

ossess, but let us, at the same time, be careful, as 

onest and honourable men should ever be, to be just 
to those we censure—even to the Royal Engineers ; 
and what will, doubtless, be to many yet a greater 
effort, even to Sir Henry Storks, 








MARINE BOILERS. 


Tue celebrated American river steamer New World, 
sunk a few years since in the Hudson, was originally 
376 ft. long, and was afterwards lengthened to the 
enormous length of 404 ft., her beam being but 35 ft., 
giving a proportion of length to beam of nearly 12 
tol. She Nad a single beam engine with a 76 in. 
cylinder, 15 ft. stroke, and a pair of 45 ft. paddle 
wheels, the latter the largest ever made with the ex- 
ception of the 56ft. paddles of the Great Eastern. 
Yet the New World had but two boilers, containing 
only four furnaces. But such furnaces! With a 
working pressure of 45 lb. per square inch upon their 
nearly flat crown plates, they were each 6 ft. 5 in. 
wide and 8 ft. 6 in. long, giving 2124 square feet of 

rate, on which, urged by a powerful fan blast, no 
ess than 42}1b. of anthracite coal was burnt per 
square foot per hour. The crown plate of each 
furnace, extending as it did beyond the bridge to the 
23 in. and 17 in. flues (sixteen flues to each boiler), 
was 10 ft. 6in.long, thus presenting a nearly flat 
surface of 65§ square feet, upon which the total steam 
pressure was nearly 200 tons, or 800 tons for the four 
furnaces. The evaporation, as given in Mr. Bartol’s 
admirable work on marine boilers, was 7 lb. of water 
per pound of coal. The Isaac Newton, a boat 
338 ft. long, 40 ft. beam, and having a single 6 ft. 
9 in. cylinder, 12 ft. stroke, had also two boilers 
worked to 35 lb. pressure, the four furnace crowns 
being each 5 ft. 9 in. wide and 9 ft. 6 in. long, the 
length of grate being 7 ft. This vessel, with fan 
blast under the grate, burnt 501b. of anthracite per 
square foot per hour, with an evaporation of 6.2 lb. 
water to the pound of coal. The “ America,” a river 
steamer on the Delaware has a single boiler with but 
two furnaces, each fired through two doors, and each 
crown plate of the enormous width of 7 ft. 6 in., and 
of the length (for a 7 ft. grate bar) of twenty-eight 
feet, and the rate of evaporation, at 25 lb. pressure, is 
given by Mr. Bartol as 7.82 lb. water to the pound of 
coal, 294 lb. of coal being burnt per square foot of 
grate per hour. ‘The two boilers of the Bay State, 
giving off steam of 25 lb. from sea water, and running 
ily for a considerable distance on the open Atlantic, 
have four furnaces with flat crowns 5 {[t. 6 in. wide 
and 10 ft. 4in. long, the rate of evaporation being 
5.82 lb. water to the pound of anthracite, and the 
combustion of the latter 38 lb. per square foot of grate 
per hour. Furnace crowns from 4 ft. to 5 ft. wide, 
aud worked under pressures of from 15 lb. to 35 lb., 
and under very rapid rates of combustion, are exceed- 
ingly common in American practice. 
we go from furnace crowns to grate areas we 
find, on looking at the boats of the western rivers of 
America, having their six, seven, or eight cylindrical 
boilers, externally fired, and loaded from 901b. to 
150]b. per square inch, single grate areas, 4ft. long, 
fore and aft, and 28 ft. wike athwart ship, grates of 
112 square feet area and fired with two tons of coal 
hour. The writer once constructed a number of 
ocomotive engines to burn anthracite coal, and the 





firebox entirely ‘behind the wheels, and spanning a 


6 ft. gauge railway, was 7 ft. 6 in. wide inside and 6 ft. 
long in the direction of the tubes, thus presenting 
the enormous area of 45 square feet. 

Why, - po Egy engineer can tell us, rung “a 
power” o e iron, flanging, rivetting, water legs, 
and all that, be inflicted og that a Sa hox of a 
marine boiler as square as one of Chatwood’s boxes, 
but not nearly so “safe”? Why cannot all the 
furnaces be thrown into one, the present large amount 
of vertical ar | surface be made up for, partly b 
a single horizontal furnace crown, and partly by ms & 
ditional tube surface, for which the removal of the 
water legs would allow room? It is certain that no 
heating surface is so effective as horizontal surface, 
albeit that of Lamb and Summers’s sheet flue boilers, 
which have answered very well, is mostly vertical. 
And why, in iron ships, with the boilers placed on 
iron keelsons, have water bottoms? What are they 
good for? Can any one say? They add next to 
nothing to the evaporative power of the boiler. 
Locomotive boilers do not require them, yet they give 
a good rate of evaporation. They have nothing or 
next to nothing to do with circulating the 
water in the boiler. In the last annual report of 
Mr. E. B. Marten, the engineer to the Midland Steam 
Boiler Association, is a drawing of a balloon boiler of 
the enormous diameter of 22 ft., and some of the 
brewers’ coppers, employed for boiling, are not so much 
smaller. Yet, although the bottom of a 22 ft. balloon 
boiler presents 380 square feet of direct heating sur- 
face, it is treated, in one of the mechanical newspapers, 
as impossible to get the water down to a flat surface 
of less than half that extent! In Weale’s Engineers’ 
Pocket Book for 1847-48 is a drawing of a very suc- 
cessful boiler, in which the crown plate of the furnace, 
nearly flat, is 11 ft. 6 in. wide and 9 ft. 6in. long. If 
the crown plate of a firebox were ten miles square, 
there oni be no difficulty whatever, as long as the 
boiler was properly supplied with water, in keeping it 
covered. The blind leaders of the blind, of the 
Burghian and Pendredian class, who know nothing of 
the principles of marine engineering, raise their little 
= into imaginary mountains upon points like 
these. 

Let marine engineers who, knowing that marine 
engineering is still but in its infancy, can see beyond 
the forms of temporary routine, try carefully and cau- 
tiously, and at no great expense, what can be done 
with a lighter, simpler, and cheaper form of boiler. 
Let them try the big crown plate, well stayed—divide 
the grate by firebrick bridges if they like—but leave 
off water legs and, in iron ships, water bottoms also. 








PONS ASINORUM. 

In 1720, when the South Sea Bubble floated 
brilliantly along, flashing false colours into the up- 
turned eyes of the dazzled thousands walking to de- 
struction, the still uncouth commercial age went into 
an uncontrollable ferment of speculative excitement 
which found vent in the wildest schemes that knavery 
ever planned, or folly has been gulled by. Besides the 
South Sea stock itself, which before collapse, rose on 
*Change to 1350/. premium, there were countless pro- 
jects started by hungry promoters and eagerly embraced 

y their dupes. Nothing was too wild and nothing im- 

robable. Fortunes were to be realised by companies 
in the trade of human hair, for perpetual motion, for 
fattening pigs, for importing jackasses from Spain, and 
simple cards impressed with the seal of this or that 
tavern, giving the holder misty privileges to something 
or other at some future time, were bought as readily 
as substantial stock. 

The prospectuses of that day would be good reading 
now, and, if no other use, would be invaluable to the 
philosopher at least, as: serving to show how little the 
world really alters, despite the different outward 
changes, which characterise each succeeding genera- 
tion. And to-day, or rather pen for companies 
are just now at a discount, although we did not propose 
to import Iberian jackasses, some of the schemes set 
on foot in the last mania, savoured little more of sense, 
and promised but little more success. 

Since the crash which William Hogarth delineated 
with trenchant pencil, almost each decade has seen a 
repetition in a greater or less degree of that epoch, 
and the huge periodical waves of the sea of specula- 
tion have swept away the all of thousands, at the same 
time, however, washing some lucky few, high and 
dry beyond the reach of all future storms. And every 
time in the past, the story has been the same ;—destruc- 
tion followed by despair, despair by cautiousness, 
eautiousness by folly, and folly by destruction again. 
At the present dull season, when even lawyers are 
beginning to cease from their labours of winding up 
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insolvent companies, when the world is just recovering 
from the shocks of the past three years, and regarding 
with stern frowns and closely-buttoned pockets the 
most seductive propositions for the investment of 
capital, we are surpriséd at the recommendation to the 
British public of the adoption of a weak-backed Gallic 
bantling, at present being nursed by one Mr. Henry 
Stead, of 18, Old Broad-street, at the offices of the 
Ottoman Financial Association. The claims to popular 
favour are set forth in a pamphlet, to advent, we 
presume, the appearance of a prospectus when the 
company shall cease to be preliminary, and the embryo 
shall kick off his swaddling clothes ; the said pamphlet 
being sold for a shilling, to provide meantime for the 
sustenance of the infant. 

The scheme involves a mere trifle, to be sure, the 
construction of a bridge across the British Channel in 
ten spans of 9846 ft. each, the Shakespeare Cliff on 
the Dover side, and that of Blane Nez at Calais, being 
used respectively for the English and French abut- 
ments. We cannot, however, do better than let Mr. 
Stead speak for himself and protégé. 

The proposal to connect France and England by means of 
a railway bridge across the Channel will doubtless appear so 
startling to those who have not considered the subject, that 
the promoters of the present scheme, desirous of affording 
information to such persons, and being at the same time 
anxious to court the fullest inquiry as to their reasons for 
belief in its entire success, have deemed it expedient to lay 
before the public a brief but comprehensive description of 
the proposed undertaking, which has been justly entitled 
the most prodigious and daring of modern engineering en- 
terprises. 

“he idea of bringing France and England into more im- 
mediate communication, is by no means a new one; it has 
for many years occupied the attention of some of the most 
eminent engineers in both countries, and M. Charles Boutet, 
the originator of the project we are about to describe, has 
himself been engaged for no less than ten years maturing 
his plans and constructing models in order to satisfy him- 
self of the absolute certainty of the principles he has enun- 
ciated. 

For some years the plan of effecting the desired communi- 
cation by means of a submarine tunnel was considered the 
most feasible; but the enormous expenditure of time and 
money required for such an undertaking, coupled with the 
obvious risk of accident from causes altogether incapable of 
being provided for, apart from the very natural dread enter- 
tained by most persons at the bare idea of travelling under 
the sea for so many miles in the bowels of the earth (!), 
causes this plan to be looked upon as one not to be attempted, 


. at all events, until other methods more natural and less costly 


have been tried and found impracticable. 

The projector of the proposed bridge describes in a circular 
issued to his friends the particulars of a late audience with 
the French Emperor, to whom, by his Majesty’s express 
desire, he had the honour of submitting his plans and models. 
He says: 

“The Emperor deigned to add: Your system is certainly 
far preferable to all the other schemes which have yet 
been proposed, and which I believe to be impracticable. 
Let me have your pamphlet as soon as itis ready. I will 
examine it myself, and we will give you our support.” 

Upon careful examination, M. Boutet’s design will be 
found to present no difficulties of execution which the in- 
genious mind of its bold originator has not foreseen and pro- 
vided for, and we have no hesitation in saying that the new 
principles he has propounded will, to a great extent, revolu- 
tionise the present systems of bridge building. 

This is a somewhat bold statement on the part of 
M. Boutet’s friend and advocate, and the opinion 
coming from a non-professional pen will have its due 
weight. How can Mr. Stead commit himself to so 
powerful an assertion as that the inventor has seen 
and provided for all the difficulties of execution? We 
fancy most competent men would shrink from the re- 
sponsibility of such an opinion; and if the Shake- 
spearian remark about fools and angels were not too 
hackneyed, we should consider it very applicable. 

M. Boutet can claim the honour of having solved the 
problem which will naturally suggest itself, viz., the diffi- 
culty of providing and placing in mid-channel the inter- 
mediate piers necessary to support so vast a superstructure 
as that contemplated in the present scheme, which provides 
for a total length of way of no less than 32,822 yards, i.e., 
nearly 20 miles. 

This difficulty has been surmounted by M. Boutet by an 
ingenious contrivance which at once recommends itself as a 
simple but effectual means of attaining the desired object, 
and he is thus enabled to fix at equal distances across the 
Channel, nine piers of sufficient size and strength to support 
the ponderous arches which the exigencies of navigation 
render necessary. 

M. Boutet selects a point on the Dover hills, near the 
Shakespeare Cliff, for the commencement of his International 
Bridge, which is to touch the coast of France at a spot known 
as Cape Blane Nez, situated a short distance from Calais, at 
which place the cliffs are about the same height as those on 
the English coast. These great cliffs at either extrémity 
rising nearly 400 ft. above the level of the sea, serve as abut- 
ments for the proposed viaduct. To protect them against 
the destructive action of rain, winds, and frost, they will be 
faced with a solid construction of dressed stone. 

The total length of the bridge is 32,822 yards, divided into 
ten spans or arches formed of immense beams of iron 3282 
yards in length, resting on nine piers of metal rising to a 


height of 120 yards above the sea, so as to allow of the free 
passage underneath of ships of the class. These ex- 
traordi dimensions demand ~ tailed explanations. 

The project depends in effect two remarkable imnova- 
tions in the construction and establishment of the piers and 
metallic beams. In addition to the considerable height to 
which the former rise above the water (120 yards), the bases 
of the piers are sunk to the bottom at a depth varying from 
28 to 62 yards. Except the-centre one, all the piers at their 
foundations measure 130 in width and 87 yards in 
length, diminishing upwards, and forming at the summit a 
square of 66 yards on each side. The centre pier will be half 
as large again as the others. All the pieces composing the 
work are of cast iron, and furnish, without increasing the 
weight, a power of resistance superior to all other kinds of 
construction. 

They must have a solidity beyond all experience, for besides 
their own weight of 2500 tons each, they have to support the 
weight of an arch of 3282 yards in length, which, according 
to M. Boutet’s calculation, is about 14,000 tons. But the 
dimensions of the piers, according to the known power of 
resistance of iron, would enable them to sustain a very much 
greater weight than they will be required to bear. 

The author, however, gives to the base a width of 130 
yards, in order to obtain a mass y Ev of counterbalancin, 
the enormous leverage caused by the height of tlie pier an 
the power of the wind acting on the sides of the bridge. 

As such ponderous piers could not be erected by the ordi- 
nary means, M. Boutet proposes to construct on the shore 
their lower parts or bases to a height sufficient to rise 10 
yards above high water, and as soon as the iron skeleton is 
put together and bolted, a number of large sheet iron buoys 
are distributed about the immense surface of the base. At 
low water the metallic framework thus oe is made to 
slide upon the shore to low-water mark. e tide in risin 
raises this raft or base of iron lightened by the buoys, an 
floats it. A tug steamer then removes it to its place, previ- 
ously indicated by one of a line of buoys attached to an iron 
cable stretched across the Straits at a depth of 18 yards. By 
raising one of the buoys attached to the raft it is made to 
descend very slowly, the top being just above the level of the 
sea when the base touches the bottom. It is foreseen that it 
may become necessary to rectify its position, and a strong 
metal screw is therefore placed in the interior of each pier 
extending from base to summit, to which is attached a large 
buoy, which can thus be moved from the top to the bottom, 
or vice versd. The buoy disturbing the equilibrium renders 
the specific weight of the pile heavier or lighter than the dis- 
placed water, and the whole structure, when floated to its 
place,‘can be sunk without the least shock. It is mancu- 
vred like a ship, and its position is verified by a special 
glass, invented by M. Boutet, to be placed on the cliffs. The 
base of the pier is provided with large screws or spiral feet, 
which on being turned bind it firmly to the solid of the 
sea, and serve to establish the level if necessary. Such is the 
method of moving and fixing the enormous bases of the piers, 
the component parts of which it would otherwise be extremely 
difficult to unite under water. The construction of the upper 
portion of the pier above the sea is effected piece by piece 
with the greatest facility. 


The summing up of all the preceding is beautifully 
refreshing in its confidential modesty. 


Thus are avoided all the preliminary works under water, 
which constitute the greatest difficulty in the way of a bridge 
across the channel. 


The author now proceeds to strictly investigate the 
action of loads upon girders in general, and M. 
Boutet in particular. His remarks are very happy. 
The italics are not in the original. 


The most curious and truly novel part of M. Boutet’s pro- 
ject is the metallic bridge itself, which consists of a succession 
of long beams resting on the piers above described. 

In order to explain the originality of M. Boutet’s invention 
and mode of proceeding, it is necessary to point out that in 
the metal beams commonly used in the erection of bridges, 
the pieces composing them act quite differently. In them we 
rely in the first place on the upper and lower tables, formed 
by a series of plates placed one above the other, the thickness 
and number of which vary according to the length of each 
span, and in the span itself with the distance of the plates 
from the piers. In the second place we perceive vertical 
pieces binding together the two first, the height of which, 
more or less, gives a greater or less value to the powers of re- 
sistance of the upper and lower longitudinal parts, which 
they are intended to secure and strengthen. This beam acts 
in the following manner: When it bends under a vertical 
strain, the metallic fibres of the upper part are compressed 
much more the higher they are in the‘ beam, while on the 
contrary, the lower fibres are subjected to an extension 
which is greater, the lower they are in the beam, Between 
these two points there is one a fm the fibres are not subject 
to any displacement, and do not join in any way in resisting 
the strain. Thus there is an interest in condensing the ma- 
terial in the upper and lower parts, and in abstracting it 
from the centre. This is effected by means of trellised beams. 

Theoreticaliy, therefore, we could, by augmenting metal 
beams, in a measure proportioned to their height, increase 
indefinitely their length, but the difficulties of transporting 
and placing their parts in position limit the length, and 
hitherto we have not dared to attempt with trellised beams, 
spans of more than 200 yards. ps3 

This is followed up by a description of M. Boutet’s 
plan, who has 
Happily hit upon a plan whereby these difficulties of trans- 
port, &c., are overcome. He constructs rigid beams endowed 
with great powers of resistance of a weight relatively yery 
small, and capable of being placéd in position mece by piece, 
by the aid of a system of seaffolding constructed as follows: 

Between the abutment on. the shore and the first 





pier five temporary piers are placed at equal distances in six 
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lengths of 550 yards each. This done, there are stretched in 
SS wire cables 2 metres (i.¢., 2 6 in.) apart. 

are connected and bound together by ties of 
caagiiee cobien, aids interlace the ones and hold each 


service bridge upon which scaffolding is erected to support 
the beams of the bridge durin ir construction, th 
ee always at a sufficient height above the sea 
to allow the largest vessels rie under it. 

The beam or tress (!) of bridge itself (in which the 
originality of the project mainly consists) is composed of a 
series of 120 cables of iron wire 2in. in diameter, of which 
the number gradually diminishes to the middle, where there 
are but thirty stretched horizontally along the scaffolding in 
the line of the bridge, at a distance of 20in. one above the 
other, connected every 22 yards, first by perpendicular cables 
fixed vertically, and then by strong iron transoms also placed 
vertically. h tress (!) seen laterally presents the appear- 
ance of a vast net, the rectangular poe Be of which are 20 in. 
square. Upon the vertical transoms rise small metal arches, 
intended to support the planking or roadway of the bridge. 

Then says Mr. Stead, in that happy confidential 
manner of his : 

Thus, M. Boutet obtains thorough rigidity, making in the 
meshes of the tress (!) a complete weft. The interlacing the 
longitudinal cables by others less bulky, woven in the form 
of a lozenge, and the use of vertical transoms augment the 
rigidity of each, and consequently that of the beam itself. 
On the other hand, this divides infinitesimally the effect of 
weight upon it, and weakens to a certain extent its effect 
before the lower parts of the beam are bent under the influ- 
ence of a passing pressure. . 

What ts a tress? Description again : 

Five tresses of this sort, each 3282 yards in length, fixed at 
a distance of 11 yards apart transversely to the bridge, are 
ene ow 4 strongly against each other, and constitute 
together the body of the work. The width of the roadway is 
thus brought to 57 yards. At the piers the longitudinal 
tresses measure 66 yards in height, but 17 yards only in the 
middle of the length, without reckoning the height of the 
parapet, which would be 14ft. The beams thus have the 
form of an elliptical arch of 3282 yards in span; but to 
augment the stability of the work, the author raises the 
central point of each tress by giving an inclination of 6 in. 
1000 to the two sides. 

In his deductions Mr. Stead is severely dogmatic : 


It is impossible to form an exact calculation of the power 
of resistance of the beams thus constructed. Metal having 
never before been employed in such a manner, we have no 
precedent, and nothing analagous, by which to testit. The 
forms of known resistance could not be applied to this system 
of tress, which involves the analysis of extremely complex 
forces. Therefore M. Boutet, who has made many experi- 
ments on the material, and who alone can calculate the 
strength of metal employed in this manner, has preferred 
not to rely on the enormous increase of resistance which 
results from this new combination of tresses, but has made 
his caleulations simply on the coefficients of resistance 
which metal presents when employed in the ordinary 
manner, acting by traction, compression, and flexion, ac- 
cording to the position of the parts acted upon, and taking 
them as a base, it will be found that no part of the structure 
has to sustain more than half the usual strain allowed. 

Hae beams or open tresses = M. a offer a consider- 
able resistance, possess a perfect rigidity, and are of v 
light weight as compared with their valuaies length anh 
bearing power. Some idea of the strength of the arches 
may be gained when it is stated that they are estimated to 
support 24 trains fully loaded, meetin ether in the 
middle between any two _ The weight of the erection 
is 36 times greater than the maximum force of tempestuous 
winds, which would therefore be powerless to shake its 
pond mass. Besides, the surtace exposed is but one 
tenth of the whole breadth of the bridge, and that one-tenth 
consists not of a flat surface, but principally of round 
—_ which instead of resisting, will break the force of the 
win 





We cordiatly embrace the first opportunity we have 
et had of endorsing Mr. Stead’s assertions ; it is, as 
e says, impossible to form an exact calculation of the 

power of resistance of the beams thus constructed. 
Still, as a single glance at the drawings would have 
enabled sl agar polytechnician to see through 
the whole affair without even removing his beloved 
barnacles, and to have informed M. Boutet offhand 
that the resistance was at any rate something consider- 
ably less than nothing, it is to be hoped that that 
distinguished man has not wasted many of his in- 
valuable moments in attempting to ascertain the pre- 
cise value of this negative quantity. It has been ob- 
s.rved that there is something almost sublime in the 
ignorance of fools, and truly we think more conclusive 
evidence of the truth of this proposition could not be 
advanced than is afforded by the matter we are dis- 
cussing in the present article. 

It will have been seen, doubtless, by all who have 
followed Mr. Stead’s deseription of the bridge, that 
the trusses are made up essentially of a number of 
horizoutal wire cables, 2 in. diameter, stretched across 
openings of 3282 yards. These cables are, it is true, 
placed above each other, and laced together by small 
wire ropes, but that arrangement does not in the least 
affect the conditions of the case, since there is no 
horizontal member capable of resisting compression 
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provided in any part of the truss. Since there are some 
120 cables in the truss, the resistance of each span of 
this wonderful bridge will be precisely equal to” 120 
times the transverse resistance of a wire rope 2 in. 
diameter, resting as a beam upon supports 3282 yards 
apart. If any of our readers are curious to know how 
much less than nothing the value of that resistanee is, 
we must refer them to M. Boutet, “who has made 
many experiments on the material, and who alone 
can calculate the strength of metal employed jn this 
manner.” 

Apparently this transcendental genius must be in- 


debted to some accident for the idea of his bridge. | Pe 


Possibly, when, travelling on a railway one day, 
may have been “pitched upon his head, and whilst in 
that position have been struck with the appearance of 
the telegraph wires. At any rate he commands. his 
wires to deflect upwards, and the preceding are the 
only conditions under which we can imagine him to 
have viewed such a phenomenon. Or it is not at all 
unlikely that, from personal experiences, M. Boutet 
has been led to over estimate the moon’s influence, 
and imagines that the attraction of that body will, in 
the instance of her protégé’s_bridge, be equal to the 
force of gravity at the Dover. Clmnnel. If so, we beg 
his pardon; he has acted quite philosophically in 
giving no strength to his bridge, since it would require 
none. If neither of these suggestions will suffice, our 
readers must await, with reverence, for further revela- 
tions from this more than mortal man. 

M. Boutet anticipates an average deflection of about 
fourteen yards for the whole length when the scaffolding is 
removed, which the elasticity of the cables will enable it to 
sustain, without actual compression of the fibres of the metal. 

Previously Mr. Stead stated that there is to bea 
rise of 6 in 1000 to the centre of each span; and if 
the ingenious contrivance of hanging a weight in the 
middle of one span to straighten the adjoining one 
(like a flat iron strung toa clothes line) be successful 
M. Boutet will achieve what has never been done 

et. 

* To provide for the contingency of collision by passing 
ships in bad weather, it is proposed to construct elastic 
buffers formed of wire cables, placed perpendicularly round 
the piers to a sufficient distance above and below the water ; 
to which, in case of shipwreck, vessels could be attached, 
and the crews by means of a staircase in the interior of the 
pier might escape to the top of the bridge. Lighthouses 
are to be placed on the summit of every pier, which would 
be sufficient, with ordinary care, to prevent all chance of 
collision. 

One cannot but admire the humane precautions 
taken in case of such casualties. We think, however, 
some similar means of escape should be provided for 
the piers themselves. Only eight millions for this 
scheme, and only three years to complete it, and only 
about 30,000 miles of cable, with a trifle of some 
250,000 tons of iron, are required. ; 

After minute and careful computation, the cost of the 
a estimated by M. Boutet at less than eight 
millons sterling. 

It will be evident that this computation is sufficient if it 
is considered that the bridge will consist of iron, of which 
it is easy to estimate the weight, and that he has computed 
the cost of the iron at 24/. a ton, and allowed more than 
1,000,000/. for unforeseen expenses. 

It is computed that the time required for construction of 
the work will be three years. 

Little need be said as to the entire of the proj 
regarded in the light of a commercial speculation. Lhe 
instant England is united by a bridge to the European 
Continent, practical advantages of incalculable value will 
result, and the resources of each country, and mutual 
exchange of produce, will be developed to a degree of which 
it is impossible to form anything like a correct idea. 

With one more quotation we dismiss Mr. Stead 
with the recommendation that he or the actual author 
of the nonsense in question, should forthwith learn to 
know what he discourses upon, or else for ever hold 
his peace. 

A preliminary company has been formed in Paris to Papel 
mote this project with a capital divided into shares of 47. 
each, to be exchanged for 40/. in cash or erry shares in 
the definitive company, at the option of the holder. One half 
of the preliminary capital has already been i in 
B 





rance. 

The idea of the inventor is so bold, that some may be m- 
clined, before examination, to doubt its practicability; but 
when it is considered that — persons of the highest 
scientific knowledge, rank, and influence in France, are sup- 
porters of this project, as the printed list of them will show, 
and that the Emperor has strongly approved of it, it is evi- 
dent there must be something in it, and the promoters are 
convinced by their own experience, that, ge who im- 
partially examines it will say it is impossible. @ question 
tor intending subseribers, is not whether it is le but 
probable, whether vp Peo concur, with our French 
neighbours in testing and developing practicability of a 
project so gigantic, that it cannot be carried out without the 
"To thane, ie patients ffors the considerable 

'o them, this prelimi com! offers the considera 

inducement, in ae of success, of 400. 4l. invested. 


for ev 
Whilst they can scarcely lose if the Shenae! belles should 
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not be made, for there are many other places where large 
span bridges would be very desirable, and where M. Boutet’s 
system might with advantage be applied. * 

To many, the desire to encourage so much pains, industry, 
and perseverance as this work required, would be a 
sufficient inducement, and in case of failure, none could re- 
gret having aided, in good company, in the promotion, in an 
open and straightforward manner, of the boldest effort of en- 


gimeering science the world has yet seen, and which, if 
Societe: will be 


aught with the greatest international, 
political, commercial, social advantages. 

The sublime humbug in the last paragraph is almost 
worthy of Mr. Chadband, The non nobis Domine feeling 
ing it ought indeed to disarm us, but we are 
afraid we shall be callous enough to proceed with our 
headsman’s work. 

To those who may have encouraged “so much pains, 
industry, and perseverance,” it may, “in case of 
failure,” be some consolation, in addition to that 
naturally resulting from the consciousness of having 
benefitted so admirable a man, to know that he is 
inured to such misfortunes, and will not be in the 
least danger of committing suicide, or any other of 
the extravagances of an unsuccessful genius. Some six 
or seven years ago, we remember reading a leader in 
T’ Independance Belge, in-whjch the dawn of a new 
era was announced. Locomotives and steamboats 
were to be disposed of as old iron, coal was to be 
employed for domestic purposes alone, the steam horse 
was to be sent finally to grass, since we had but to 
retrace our steps to find that in the passage.of the two 
primitive elements, air and water, from one india- 
rubber bag to another, sufficient force was developed 
to make the world, or anything else, revolve as fast as 
the most go-ahead Yankee could desire. The bene- 
factor of our species, then as now, was M. Charles 
Boutet ; and the machine to perform these wonders 
was denominated “ L’Aéro Moteur hydraulique.” The 
misguided old ladies, who, impressed by the advertised 
approval of the scheme by the Emperor of the French, 
took up a sufficient number of his shares to enable him 
to start a workshop for the manufacture of these per- 
petual motion machines, on the Quai de Mariemont, 
at Brussels, were satisfied, we trust, with the explana- 
tion offered them as to the non-appearance of the 
machine in the market—the force developed was so 
great that all the machines knocked themselves to 
pieces. 

We have only discharged one barrel of our revolver 
as yet; we could, if we thought that were not sufli- 
cient, trace each step of our adventurer from the 
Faubourg de Ninove, to Bloomsbury. The appearance 
of such an impudent scheme as that of M. Boutet is 
sufficient evidence that, although the “hells” of our 
ancestors are no more, the gulls and gullgropers have 
but shifted their sphere of action. But although it 
may be true, as the Belgian witness, wishing to justify 
his anticipations of receiving 8000/. for doing nothing 
in the “‘ Doulton scheme,” remarked, “that the 
English are very eccentric in money matters,” we can- 
not but think that M. Boutet will act wisely in trans- 
planting at once the flowers of his genius to some 
a“ maiden soil than he will find in England in 

It is impossible to gauge the uttermost depths of 


,| credulity and folly, but it is certain that all the pre- 


liminary subscribers of the 4/. shares will hand up 
their money from a very dark abyss ; for it will not be 
sufficient to deter many eager investers that an im- 
sage scheme is being pioneered by clumsy hands. 

e have shown that M. Boutet’s scheme is. fully 
worthy of the foolish advocacy we have reprinted, but 
of nothing more; and we have given much space to 
investigate the project and criticise the projector 
with the vain hope of finding one grain of sense to 
leaven thé whole mass, But the very magnitude of 
M. Boutet’s projected bridge, as thown upon his 
fairly executed drawings, will take with many, and 
we ourselves have seen an audience of more or less 
influential men impressed by the projector’s well 
conned, oft-repeated lecture, run off the reel as glibly 
as the rattle of a panorama expositor, and we have 
heard members of such an audience argue that the 
constructive details of this fallacy are correct, and 
that a great new principle of construction has been 
inaugurated by which powers of resistance are 
created—another phase of perpetual motion. 

But we would ask these gentlemen to pause before 
they invest their capital, or induce others to do the 
same, and to consider these few things : 

Granted the doubtful benefit of permanent commu- 
nication between England and France, such a work 
would be the most enormous single undertaking ever 
carried out. It would require the co-operation of the 


the greatest living engineers ; it would require science 
in its highest phases to design, and capital with its most 
werful agencies to finance. Archimedes, sighing for 
is foot of earth beyond the world, to move the world, 
had in his mind a granite rock, and not a rubbish heap ; 
and if ever the goes be found to set fairly in motion, 
the needful public interest in so momentous a scheme, 
it must rest upon a sure foundation, 

Of course, this project will come to naught; but 
it would be preferable for the infant abortion to expire 
while in so much comparative innocence as is com- 
patible with the state of natural sin, in which all 
ag ae are born, rather than be consigned hereafter 
to the outermost Hades, where a vast army of asso- 
ciations has been sent of late all, with the weight of 
so many howling transgressions upon their heads. 








THE BROOKLYN WATERWORKS. 

Lone Istayp, upon the south-west corner of which the 
City of Brooklyn stands, has an average width of about 
fifteen miles, and extends towards the north-east for a 
distance of one hundred and ten miles, being separated from 
the City of New York, and the main land by the East River, 
a stream 1500 ft. wide in its narrowest part. Long Island is 
traversed longitudinally by an irregular ridge of low alluvial 
hills, mixed with boulders. Towards the north the spurs of 
this chain extend to the shore, breaking it up into sufficiently 
picturesque bays and headlands; but on the southern side, 
the hills merge gradually into gravel flats, which fall with 
gentle slopes towards the Atlantic. The southern portion of 
the chain of hills cuts off the City of Brooklyn from the 
gravel plain just referred to, and which forms the basin re- 
ceiving the water-shed from the higher levels. The barrier 
is surmounted at a point 170 ft. above the sea, and at this 
level a large reservoir has been which, while it 
regulates the head of water under which the city is supplied, 
is of sufficient capacity to act as a sary hears in case of 
accident or emergency. The surface of this plain is inter- 
sected by numerous small streams, the water from which is 
collected into ponds varying in depth from 6 ft. to 9 ft., and 
areas ranging between eight and forty acres; five of the 
Saget of these ponds have been converted into reservoirs, 

a sixth has been constructed in connection with a stream 
which originally ran direct into the sea. The distance of 
these sources of supply from the Ridgewood pumping station 
as measured along the line of conduit, varies from 5.40 miles 
to 12} miles, while their collective minimum capacity of 
delivery amounts to 15,682,831 gallons. After the ponds had 
been ined and cleared of the vast accumulation of 
vegetable growth, which in the largest one amounted to 
283,750 cubic yards, they were surrounded by earth embank- 
ments with a central puddle wall, averaging 7 ft. thick at 
the base, and built upwards with a batter of lin 6, toa 
height of 4ft. above the water level. After this was com- 
pleted, the earth bank was laid on each side simultaneously 
in horizontal layers well punned in, and finished, the shore 
banks with a slope of 1} to 1, the dams with slopes of 2 to1; 
these are paved on the inner or water side, and grassed on the 
landward inclinations. 

The waste weirs are of masonry, founded upon timber 
cills and piling. The water is conveyed to the pumping 
station in a covered conduit, with a section of gradually in- 
creasing area, as it receives its additional supply from each 
pond on its route, its average capacity at the most distant 
reservoir being 22,800,000 gallons, increasing finally to 
32,000,000 gallons. 

The respective widths of this conduit are as follows: 
8 ft. 2in., 8 ft. 8in., 9 ft. 2in., 9ft. 4in., 9ft. 8in., and 10 ft. 
The maximum capacity of this last length, with a depth of 
water of 5 ft., is equal to 35,000,000 gallons. 

In actordance with the conditions of the specification, the 
foundation for the conduits were below the natural drainage 
level of the country, and a head of water —— from 2 ft. 
to 4ft., andin extreme cases from 7 ft. to 9 ft., to be con- 
tended against, so that constant pumping was necessary, and a 
more than usual amount of vigilance was required in carry- 
ing out this part of the work. The conduits are similar in 
construction throughout, with vertical side walls, a semi- 
circular arching, and a curved invert. On the largest section 
the side walls are of stone, lined with brick 4in. thick, and 
covered with an arch 12 in. in thickness. Fig. 1 shows a sec- 
tion of Long Island from north to south, an Fig. 2 a section 
from east to west, along the line of conduits, reservoirs, and 
pumping stations. The Mount Prospect engine-house is in 
the City of Brooklyn, near the reservoir of the same name, 
which is 198 ft. above the high-water level, and has a capacity 
of 16,000,000 of gallons. - Sagas RS p 
One hundred and sixty miles of distribution pipes convey 
the water over the city from the Ridgewood Reservoir, hold- 
ing 128,800,000 gallons (marked C on the section), and it is 
filled from the Ridgewood pumping station, F, which forces 
the water through pipes for a height of 340 ft. The line o 
conduit, from D to'J, is shown with the various supply ponds 
oer a at E, F, G, H, 1, J, which mark the influx of the 
different supply streams—the Jamaica stream, the Brook- 
field stream, the Clear, the Valley, the Rockville, and the 
Hempstead streams—delivering collectively, in the station 
at Ridgewood, a daily — of 16,000,000 of gallons. 

(To be continued.) 








Inon Sanp or New Zeatany.—It is reported that by 
nursing the titaniferous iron sand of New d with a 
clay found in the Urenui district, the ore can be smelted. It 
is calculated to produce a pig iron of superior quality, and 





great financial powers of both countries; it would re- 





quire the most-serious and prolonged consultations of 





coal is also obtainable at no Ye distance. : 
Ene@.ish ENTERPRISE IN co.—An an any 
have, after overcoming almost insurmountable difficulties, 


established extensive ironworks at Zimapan, in Mexico. 
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PROPOSED BRIDGE ACROSS THE ENGLISH CHANNEL (Srans 9846 Fr. !) 
M. BOUTET, PROJECTOR. 
(For Description, see Page 389.) 
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q GAST RIVER 


THE BROOKLYN WATERWORKS, NEW YORK. 


L.1.SOUND 





MR. JAMES P. KIRKWOOD, CHIEF ENGINEER. 
(For Description, see Page 391.) 
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PORT OF LONDON.—No. VI. 
THE SURREY COMMERCIAL Docks—( Continued.) 


Tue entrance to the western basins and docks, ori- 
ginally the property of the Grand Surrey Docks and 
Canal Company, was constructed in 1860 from the 
designs of Messrs. Bidder and Jennings, for the pur- 
pose of giving access from the river to the main dock 
and tidal basin, and also to supersede the small lock 
that had been used prior to that time. 

The entrance (see two-page engraving), is 500 ft. 
long from the river to the tidal basin mto which it 
opens, and is furnished with a lock 250 ft. between the 
gates, 50 ft. wide at its narrowest part, near the gates ; 
and 53ft. at the widest, in the centre of the lock 
chamber, and it has a depth of 27 ft. over the cill at 
ordinary high water spring tides. 

The return walls at the mouth of the entrance are 
built of 3 in. planking, carried by timber baulks sloped 
to a batter of 1 in 6, and backed with concrete; the 
baulks are supported on cast-iron piles, T-shaped in 
section, placed 7 ft. apart, and driven through the 
gravel into the clay stratum, found at this point at a 
depth of 34 ft. below Trinity high water line. The 
piles are 20 ft. long, 1 ft. 6in. wide on the face, and 
the metal in the main parts and the. flanges is 1} in. 
thick. The spaces between the piles are faced with 
cast-iron plates. The baulks of which the upper part 
is send are 14in. square: they are carried on a 
horizontal cast-iron plate fitting to the tops of the 
piles, and are retained in position by wrought-iron ties 
and horizontal timber struts. The former are passed 
through the concrete, and fastened to piles driven at 
tiie back of the wall; the latter (placed 5 ft. 9 in. 
apart) extend between the main baulks, and con- 
sist of one 12 inch square timber between two half 
timbers. The concrete backing is 8 ft. 6 in. thick at 
top, and 15 ft. at the base, which rests on a founda- 
tion of hard gravel at a depth of 12 ft. below low 
water line. 

The fore bay of the lock, for a distance of 105 ft. 

from the outer caisson cills, is 53 ft. wide, and has an 
invert, the upper surface of which is 29 {t. below Trinity 
high water mark. This invert is in shape a semi- 
ellipse, having a minor axis of 9ft.; it is built 
of brickwork, 2 ft. 3 in. thick at the centre, increasing 
to 3ft. at the haunches, laid on a bed of concrete 
3ft. deep; the river front is protected by piles 12 in. 
square, driven into the clay and covered with con- 
crete. 
+ The upper surface of the gate cill is 27 ft. below 
Trinity high water mark, and, like the. invert, is 
elliptical in shape; the brickwork, of which it is 
constructed, is 6 ft. 6in. thick, aud is bedded in 
concrete 6 ft. deep, and carried into the sidewalls; 
the pointing cill is straight on plan, and dacedwith 
stone quoims (each 4ft. x 3ft. Sin. «e2dftGim.) 
bonded into the brickwork of the inverbkipakt the 
lower end of the cill next the river a caisson cill is 
laced ; this is straight on plan, like the pointing cill, 
Dut has a rise of 6 {t. only, and is faced with smaller 
quoins. 

The gate platform is 1 ft. 9in. below the cill, and 
is composed of a mass of brickwork, 4 ft. 9 in. thick, laid 
upon a bed of concrete 6 ft. thick. ‘The brickwork under 
the pointing cill, fora width of 4ft., is increased in 
thickness to 7 [t., and the concrete for a width of 12 ft., 
is carried bre extra depth of 3 4 . 2 == of 
the pointingand caisson cills, gate chamber, and the 
side rvallgi vediately adjoining them, are surrounded 
witha she ok oles ies, 9m. square, 16 ft. long, driven 
down § ft. into the The pivot stones for the 
gate posts ‘are raised-# in. above the level of the 
platforms, andthe» brickwork in which they are set is 
ramped down witha slope of 1 to 5. 

The side walls of the gate recesses are vertical in 
elevation, and curved on plan to fit the gates ; they 
are 10 ft. thick, and are provided with recesses, one 
Sft. 6in.x2ft. 3in., to receive the sluice boxes 
attached to the. inner side of the gates, the other 
2 nt ft. Gin. to receive the roller and adjusting 
rod. 

The invert of the lock chamber is in size and shape 
similar to the one described above, but it has a bedding 
of concrete 2 ft. thick, ini , and the minor 
axis of the ellipse, to whielibia: i 
of 9ft. The side walls arewe 
tom, stepped up to 3 f 
Bramley Fall stones eac 
they are strengthened by seounterforts 

laced 14 ft. from centre to cen 
ony to the level of water line with concrete: ft 
thick. 

The hollow quoins for the gates are formed of 











stones each 3 ft. 6in x3 ft.x2ft., curved to a radius 
of 12 in., to receive the heel post. 

The gates are constructed of wrought iron; each of 
the leaves is 29 ft. 6in. deep and 28 ft. 6 in. long, and 
for a depth of 25 ft. 3in., is 2ft. 6in. between the 
skins at the centre, and 2 ft. at the heel and mitre 

osts. The outer side is curved on plan throughout 

its height to a radius of 55ft.; the inner side to 
within 4 ft. 3 in. of the bottom is curved to a radius 
of 75 ft.; below that it is made straight to fit the 
pointing cill, thus adding 1 ft. 3 in. to the thickness of 
the lower chamber. The plates forming the skins are 
% in. thick, decreasing to 7% in. at 12 ft. from the top 
of the gates. The butt joints are covered with strips 
5 in. wide and yy in. thick; these are rivetted to the 
skin plates by rivets }in. in diameter, placed every 
4in. The leaf above the lower chamber is divided 
into five compartments by horizontal diaphragm plates 
in. thick connected to the skin by T-irons 5 in.x 
24in.x}in., and by angle-irons 2$ in. x 2} in. x} in. 
Each of the cellular spaces thus formed is subdivided 
into three compartments by two vertical plates 3 in. 
thick, fastened by means of angle irons, brought round 
and rivetted to the horizontal diaphragms. Oval- 
shaped manholes, 17 in.x13in., are in each of the 
horizontal diaphragms to give access to each compart- 
ment. 

The lower chamber is divided into two parts by a 
plate js in. thick, fastened to the sides by angle and 
T-irons; the bottom is curved in section to the form 
of the invert, and to it is fastened the closing baulk. 
The heel post is greenheart, 2 ft. in diameter, and is 
attached to the iron plates forming the end of the 
gate by means of a plate 8 in. longx¢ in. thick, 
rivetted to a T-iron 5 in.x2}in. x4 in., fastened to 
the ends, any lateral movement being prevented by 
angle irons rivetted to the side plates, which are pro- 
duced, and overlap the timber of the posts. 

The mitre posts, 2 ft.x9 im., are fastened to the 
end plates in a manner similar to the heel posts. 

The top horizontal plate of the leaf is carried over 
the top of the heel post. On this is placed a timber 
block 13 in. in diameter, enclosed in the circular 
angle irons 9 in.x 44 in.x#in. each, placed back to 
back, and rivetied together and to the horizontal 
plate. Round the neck thus formed is passed a 
wrought-iron collar 6 in. wide x34in. thick, gradually 
diminished to 2in. This is carried back and fastened 
to the cast-iron anchor block by means of wrought- 
iron wedges in the usual manner. The block is in 
“y * a segmental arc, having a radius of 9 ft., and 
a chord of 8ft.9in. It is cast in two pieces, and 
bolted together with 14 in. bolts, and is held down 
by ten vertical and two diagonal bolts; the former 
are 1}in. in diameter, and 8 ft. 6in. in length, bolted 
down to iron plates built into the brickwork of the 
gate abutments. These plates are 1} in. thick, and 
have a superficial area of 30 square feet. The dia- 
gonal bolts are 1} in. in diameter, and 12 ft. long, 
and are fastened to an iron frame 4ft. square, cast 
with a flange 10 in. deep in the lower side. The 
anchor is covered with a cast-iron box, over which is 
placed a 4 in. stone slab, access being obtained from 
the coping level to the wedges for the purposes of 
adjustment by means of a pit covered over with a 
cast-iron baths 

The “98° 2°ft'im diameter, and is fitted with a 
gudgeon wiicheturns inthe brass bearings of a plum- 
mer \attached:ta\ay horizontal plate; this is pre- 
vented i wmeans of brass grooves fixed 
to map re which it is enclosed ; the 
roller is brought to"fts bearings by a cast-iron shaft, 
6 in. in diameter at the ends, and 12 in. in the centre, 
acting on the horizontal plate that carries the plummer 
block by means of a screw 6 in. in diameter, working 
on to the top of the shaft. The segment plates on 
which the rollers bear are cast in three pieces, and are 
12 in. wide by 4 in. thick. 








Each leaf of the gates is provided with two open- 
ings, each 5 ft. 9 in. x Tt. 8 in., one placed directly ove) 
the other; the sluices with which they are fitted 
cast iron 1} in. thick, and slightly curved ; OF 
in grooves of cast iron, fastened to the gates t 
bolts, passed through the angle irons that support)ti 
side plates of the openings ; the rubbing surfacesef, 
sluices and grooves are protected by brass s 
wide x fin. thick. The sluices are raised and 
y means of two coupling rods fixed at; ei 
¢ valves, so arranged that while the upper 

raised the lower one is depressed. Each of:thegods 
constructed of narrow plates of 


bevelled wheels, one attached to it, the other fixed to a 
vertical shaft, the top of which is formed to receive a 
key worked by hand; the gearing is protected from 
injury by a covering of creosoted planking 4 in. thick, 
fastened to fenders 14in. square.* Rotherhithe-street 
is passed over the fore bay of the entrance by a single 
leaf swing bridge ; the two main girders that carry the 
roadway and footpaths are constructed of wrought 
iron; they are placed 14 ft. 6 in. from centre to centre, 
and are each 132 ft. 4in. lon§, and at the point of 
greatest depth, é.c., over the rollers, they are 10 ft. 
deep. 

The top table of each is 2 ft. wide, and for a distance 
of 10 ft. on either side of the pivot, has a sectional 
area of 34 square inches, made up of two }in. and one 
# in. plates; for 50 ft. over the opening, this area is 
diminished to 23 square inches, and from that point it 
again decreases to 1] square inches. The plates are 
formed in lengths of 10 ft., and the joints are covered 
with plates 2 ft. long, rivetted to the table by thirty-six 
Zin. rivets. The lower table is 2 ft. 6in. wide, and 
has an area of 26} square inches, except for a length 
of 10 ft. on either side of the pivot, where, as in the 
top table, an extra } in. plate is inserted. The vertical 
web varies from }-in. thick over the turning point 
to ys in. thick at the ends of the girders ; it is connected 
to the top and bottom tables by angle irons 4 in. x 
4in. X 7 in.; the plates of which it is constructed are 
each 3ft. 4in. long, and the joints are covered by 
T irons 6} in. x 3} in. x gin. For the purpose of 
giving extra stiffness, diaphragm plates } in. thick, are 
placed at every third joint. 

All the rivets are 4 in. pitch, and in the tables and 
webs are 7 in. and 3 in. in diameter respectively. 

The wrought-iron cross girders are suspended to 
the bottom tables of the girders immediately under each 
of the diaphragm stiffening plates ; they are 27 ft. long 
and 12 in. deep in the centre, and the flanges are made 
up of two angle irons each 3 in. x 3in. X yin. placed 
back to back and fastened to a vertical web plate } in. 
thick ; at intermediate spaces of 3 ft. 4in., under each 
of the T-covers, timber bearing beams 12 in. x 9 in. 
are inserted in lieu of the wrought-iron girders. 

The roadway is made of two layers of 2 in. plank- 
ing, the lower layer running longitudinally, and the 
iy one diagonally to the lower. The footways 
(6 ft. 3in. wide) are placed outside the main girders, 
and are made of 3 in. planking laid ‘close ; the hand 
rail is 3ft. high, and is formed of three’ 1 in. rails 
passed through holes made for their reception in 
standards placed 3 ft. 4 in. apart. 

Each of the main girders is fastened to the casting 
that forms the upper rolling tram by means of twelve 
vertical wrouglit-iron holding-down bolts, 12 ft. 6 in. 
long, and 2} in. in diameter, placed 3 ft. 4 iti. apart, 
bolted through the top and bottom tables on either 
side of the web, and are keyed in sockets on the lower 
side of the latter, and screwed into nuts on the upper 
side of the former. Each of the bolts is enclosed in 
castings, 1} in. thick, bolted back to back through the 
web of the girder; these serve as distance pieces and 
are returned at the top and bottom to fit the top and 
bottom tables, and are strengthened with flanges, which 
meet in between each pair of bolts. 

The upper rolling path attached to the’ girders is 
1 ft. 9 in. deep and 1 ft. 3in. wide on the roller sur- 
face, the metal in it is 1} in. thick; the outer frame is 
20 ft. in diametér,~1 ft. 8 in. deep, and is cast in seg- 
ments and bolted together by 14 in. bolts; the inner 
frame immediately round the pivot is 2 ft- 3 in. in dia- 
meter and 2 ft. deep; it is cast in one piece, and is 
fastened to the outer frame by six 1} in. bolts to each 
segment; the metal in it is 1}in. thick, except round 
the pivot, at which point it is 4in. thick. The rollers 
on which the bridge turns are eighteen in number, 
placed 20 ft. from the pivot centre; they are conical 
in shape, 2 ft. in diameter on the outer side, and are 
12 in. wide on the bearing surfaces; they are retained 
i ir positi ‘ t-iron 1adial rods, 15 ft. long 

seyed to the inner and outer 
se is, 9 in. deep, and is con- 
as, each 4in.X4 in. x } in., 
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headed key, fitting on to a vertical shaft 3 in. in dia- | bottom of the 


meter, placed centrally between the main girders; this 
shaft-works in two plummer blocks attached to a cast- 
ing, which is held in position by two wrought-iron 
cross girders; on it is placed a toothed wheel 12 in. in 
diameter that works into one of 5 ft. in diameter, fixed 
on to a vertical shaft, to the bottom of which is a 
saa working into the rack fastened to the roller 
ame. ‘ 

The short arm of the bridge is furnished with a 
kentledge box capable of holding 48 tons of ballast ; 
this box is made of plates 4 in. thick, fastened to the 
underside of four cross girders 1 ft. 3 in. deep. 

In order to adjust the bridge to its bearings, wedges 
are placed under each girder at either end; these are 
3 ft. 9 in. long, and are inclined at an angle of 1 in 10; 
they fit against castings bolted to the bottom table of 
the main girders, and to the two last cross girders ; the 
wedge is adjusted by means of a capstan headed key 
fitting into a vertical shaft, to which is attached a 
toothed wheel working intoa second wheel that is 
attached to a screw 3 in. in diameter, working through 
a plummer block into a nut cast on to the back frame 
of the wedge. 

Four men take on an average 2}_minutes to open 
and close the bridge, and the company are bound by 
their act never to allow it to remain unclosed for a 
greater space of time than 20 minutes. During this time, 
in order not to delay the foot traffic, a drawbridge is 
used at the upper end of the lock. This bridge is con- 
structed of two wrought-iron lattice girders (60 ft. 
long and 2 ft. 6 in. deep in the centre) braced together 
by diagonal ties and struts, and provided with tension 
rods attached to a carriage, to which is attached the 
moving gearing, and wheels that fit the rails on which 
the structure rolls. ; 

The triangular shaped basin into which the lock 
opens is 400 ft. long and 400 ft. wide in the widest part, 
and covers an area of 23 acres ; it is surrounded with a 
quay wall 33 ft. deep ; the footings of which, at a depth 
of 29 ft. below water line, are laid on a concrete bed, 
21 ft. wide and 5 ft. deep, carried down into the clay ; 
the wall is batteted 14 to the foot, and is 4 ft. 6 in. 
thick immediately above the footings, and 3 ft. at the 
top, and is strengthened with counterforts (6 ft. x 3 ft. 
at bottom) carried up vertically every 14 ft., and backed 
with concrete, 

The communication lock between the basin and the 
islands and main docks is similar in construction (see 
two-page engraving) to the entrance lock, but has only 
a depth of 25 ft. over the cill in lieu of one of 27 ft. 

These locks are crossed by light wrought-iron swin 
foot. bridges opening in two leaves; they are raise 
sufficiently hi i above the water line to admit the free 
passage of unloaded barges. : 

The main dock is 1220 ft. long and 450 ft. wide, 
and covers an area of thirteen acres ; the sideg are not 
walled, but merely sloped down at an inclination of one 
and a half to one to the floor of the dock, which is laid 
at a depth of 27 ft. below water line. In order to form 
a communication between the quays and the _ 
side, and facilitate the delivery and discharge of goods, 
jetties 40 ft. long are run out, at distances varying 
from 140 to 200 ft. 

The Island, Stave, and Russia Docks cover an area 
of 244 acres, and have a depth of 19 ft. of water; 
the first mentioned is partly walled, but the others 
are merely sloped down similar to the main dock. 

Thesheds lying between the two first above mentioned 
docks are n> solely for the reception of timber, 
they are constructed of wood, and cover an area of 
three and a half acres. The Baltic shed, lying be- 
tween the main dock and the Island dock, is 340 ft. long 
110 ft. wide; the sides are enclosed, except in the 
centre, where aroadway passes through, and the whole 
is covered with a timber truss roof of three spans (one 
50 ft. and two 25 ft.) supported om timber columns. 

The Stave Dock communicates with the deep 
channel of the Lavender lock (described in a recent 
number) by a lock fitted with a double per of gates 
and crossed with a balance bridge similar in de 
to the one over the Lavender lock (see page 305 of 
the present volume.) ‘ 4 

The timber ponds, of which there are four, cover an 
area of 6l acres. At its grontes lene and breadth 
the Albion. is. 1000:ft.x 850 ft., the Canada 1000 ft. x 
750 ft., the Quebec 1200ft.x720-ft.,,.and the Centre 
Pond 920 ft.x720 ft., and they vaty from ‘6 ft. 6 in. to 
Yin. in depth. The works on the west side of the 
Albion Pond, for the p sof forming the om 
communication (descr on. pages 304 and 305 
are now being proceeded with. The wall in con- 
junction with the tunnel of the East London Railway, 
which runs “immediately at its back (see two-page 
engraving) is 34 ft. deep, and 13ft. 6 in. thick at the 





piers ; the wall for a depth of 9 ft. 6in. 
below water line has a plain face ; below that point it 
is recessed 4 ft. ; the piers are 4 ft. 6in. in front, and 
3 ft. 9in. at the back of the skew backs of the arches 
which form the recesses ; the arches havea span of 9 ft. 
6 in. and a versed sine of 2 ft., and are 1 ft. 104 in. thick 
at bottom and 1 ft. 6in. at top. The invert arch of 
the recessis 1 ft. 6 in. thick, bedded in five courses of 
brick laid on concrete. The wall above the recesses 
is 4ft. 6 in. thick, and is coped with stones 4 ft.x1 ft. 
6in. ; the piers are pia up the whole height of 
the wall, and the intermediate spaces are filled with 
concrete; between the brickwork of the tunnels and 


the back of the concrete is placed a layer of puddle | 1, 


1 ft. 6 in. thick. 

The Commercial Basin is a small dock of about two 
acres, running out of the canal above the canal lock. 
Two warehouses for the reception of jute and hemp 
have lately been added on the south side of this basin. 
They are each 200 ft. x 80 ft. wide and 27 ft. in height 
from the floor to the tie beam of the roof. Each o 
the blocks is divided by a central wall 1 ft. 6én. thick, 
and a space of 20 ft. is left between them. The walls 
are built of brick laid on concrete foundations, which 
had to be carried down 13 ft. to find a solid bottom. 
Two blocks only have been completed, but the founda- 
tion of the third is prepared, and space is left for six 
more, 

These, with the other improvements now in pro- 
gress, are from the designs and under the superin- 
tendence of Mr. J. A. McConnochie, the resident 
engineer of the company, who has had charge of the 
works since the amalgamation of the companies in 
1864. Messrs. Maclean and Stileman, the acting en- 
gineers Sama by the company on the death of 
James ker and the breaking up of the firm of 
Walker, Buges, and Cooper, are still connected with 
the company, but only as consulting engineers. The 
capital 1s at present 1,303,921/. ‘The whule area of 
the company’s dock property is 350 acres. The water 
area of the Commercial Dock is : 








Depth of 
ee water. 
South Dock ... 600 27.0 
Greenland Dock 930 18.6 
Norway Dock 33 0 18.6 
Lady Dock ... 10 0 0 16.6 
. 39 2 0 
Timber ponds : 
Acorn Pond ... 22 3 0 10.0 
Lavender Pond 18 20 10.0 
Globe Pond ... 700 10.0 
48 1 0 
Total length of quays 3004 yards lineal. 


The locks to the 

South Dock «.  200ft.x48 ft.x27 ft. Oin. 
Greenland Dock... . 187 ft.x 47 ft. 18 ft. 6in. 
Lavender Dock... 320ft.x34{t.x18 ft. 6in. 


The Grand Surrey Docks have a water area in 








a x. p. depth. 
Basin of ... bee 00 23 0 27 
Main Dock... ove 13 00 27 
Island, Stave, and Russian 
Docks ... we ow. 24 1 0 = 19-27 
4 0 0 
An available quay space, 5133 lineal yards. 
Timber ponds : 
2 p depth. 
Albion Pond on a a 6 ft. 6 in. 
Canada ,, one on, a Oe 9 ft. 
Quebec ,, oe Pay Sh iy 7 ft. 
Centre ,, 1130 = 7ft. 
61 0 0 
Total area available for ships 79 2 0 
Total area available for float- 
ing timber... ave oe 109 1 0 
Total area of waterin docks 188 3 0 


THE NITRATE STEEL PROCESS. 

Tuk interest attaching at the present time to the so-called 
nitrate stéel process, i ee ee per 
read by Mr. John Gjers before the Cleveland Institution of 

i in April Mr. Gjers is almost as much inte- 
rested as any One in the Cleveland iron being turned to the 
best account; but his paper states clearly more than 
doubtful success which mode of treatment 
which Mr. Heaton and his confréres are so desirous of forcing 
on thé public notice. Mr. Gjers’s paper is as follows : 
ies i af eri awn tte 

at our meeting . Hargreaves, 

Manufacture of Iron and Steel from Cleve- 
sufficient time was not left at our last 





on the pa) 





the purpose of makin lic doubtful paten ot, I think, 
et subjects to brag befor _— i end I would (in 
passing) suggest the advisability of adopting sme such rule 


as older institutions of the kind enforce, that papers to be 
read are to treat about nothing but what has actually been 
carried out in practice, and on which full data and 
can be given. But as long as gentlemen are allowed to read 
such pepers, eacensr omy, Lampeoncpeny for facts, they must not 
expect that everything they say or assert will be for 
but must expect to hear their views controv: Mr. 
ves’s — being entitled, ““ How to make Iron and 
Steel from Cleveland Ore,” I came, and I have no doubt many 
of our members came, with the expectation of hearing and 
learning something new on the subject ; but I am bound to say 
I was thoroughly disappointed, as t eatery not contain one 
single item of original information. What had any pretence to 
new, I maintain, was not proved to be true, and what was 
true was certainly not new. But, for Mr. Hargreaves’s pro- 
fessed want of knowledge of the world and human nature, he 
might have perceived that, on this occasion, he was address- 
ing an assembly, most of whose members have spent the 
better of their active life in practical iron g, and 
in studying those subjects of which, according to Mr. 
Hargreaves’s own showing, he can only be a novice, an 
assembly whose members have, by dint of practical know- 
ledge and common sense, combined with a wholesome 
amount of appreciation of scientific principles, been some of 
the instruments in bringing this district to the prominent 
position in iron making—which, I am sure, we all must feel 
proud of—it at present occupies. Hargreaves’s paper 
begins with giving us a long, unnecessary, and certainly to 
us uninteresting account of his grievances with Mr. Heaton ; 
and he homaphagh to prove that he (Mr. Hargreaves) was 
the first and true inventor of the process for which Mr. 
Heaton secured a patent. Of course, we are all aware that 
Mr. Heaton puts forth the opposite statement ; be that as it 
may, it is very clear that neither of the gentlemen have the 
slightest claim of being the first and true inventors of the 
nitrate process. If, as Mr. Hargreaves asserts, he was the 
one that first suggested to Mr. Heaton the use of nitrates, he 
also, in the next sentence, admits that afterwards he found 
that older patents did exist for the use of these very nitrates ; 
how, then, can either gentleman be the first and true 
inventor of it? The fact is, several patents exist before 
either Mr. Heaton’s or Mr. Hargreaves’s time, for the 
use of oxidising salts, amongst which nitrates are named, and 
in the patent granted to Knowles, dated July 10th, 
1857, No. 1921, nitrate of soda is specially claimed for 
refining iron, by pouring melted pig iron upon the salt in a 
ladle. This patent, as well as other patents for the use of 
nitrates, and almost every other oxidising salt, applied both 
in separate vessels and in. the “age furnace, being now 
expired, and consequently public property, it is difficult to 
see how any gentlemen, by merely holding the salt in some 
particular manner, can appropriate the use of it as their 
own, and claim to be the first and true inventors of the pro- 
cess. It is true that in the older patents no pretence was 
made of being able thus to make steel direct, as the salts 
were only proposed to refine pig iron, and to facilitate 
uddling. B 


P ut, then, both Mr, Heaton and Mr. Hargreaves 
ave yet to prove that they can produce steel direet by the 
nitrate process. Neither Mr. Heaton has, nor Mr. Har- 


ves did at our last meeting prove that he can thus make 
uid steel direct fit to run into an ingot. Nota single 
sample of such direct produced steel di Hargreaves 
show, and I think from what I know that I am pretty safe 
in asserting, that never a sample of good cast steel was ever 
i made from Cleveland iron, direct by the nitrate process. 
. Heaton, some time ago, invited a number of gentlemen 
from this district to witness his steel making process with 
Cleveland iron. It is well known that the result was a 
failure, and that he did not produce steel direct. I had 
hoped to be able to lay before you to-night the result of the 
analyses of the metal and slag on that occasion, but have 
been. unable to procure a copy. I would then have been able 
to have shown you authoritatively what I, however, have 
good reasorf to state was the case, that very little phosphorus 
was removed from the iron, and very little found its way into 
the slag. I am, however, able to show you a copy of an 
analysis made by Mr. Pattinson, of Newcastle, of the metal 
Mr. Hargreaves produced in his experiment at our last meet- 
ing, and it will be seen that this result comes very far short, 
in of the pretensions of that gentleman. Before show- 
ing you this analytical result, I, however, regret to say, that, 
as a practical man, I feel myself in the somewhat anomalous 
position of having to defend the value of chemical analysis 
ainst a gentleman who, like Mr. Hargreaves, professes 
humself to be an analytical chemist. During the discussion, 
which followed his paper, it suited his p with a strange 
inconsistency to depreciate the value of analysis, and to 
speak slightly of its utility. Now, allow me to say, and I 
believe it represents the views of a great men penenonl men 
of this district, that we do know-how to put the proper value 
on trustworthy analysis, and we do know how to make some 
use of the. light which analysis does throw on many opera- 
tions in iron ing, which otherwise would be compara- 
tively in the dark. The. analysis of Mr. Heaton’s metal, 
which he professed to make steel, I have reason for believing, 
showed nearly all the phosphorus in the metal and very litt 
in the slag. This is the analysis of the metal Mr. Hargreaves 
produced, at the occasion of our last meeting, to which we 
were invited to witness how to steel, but when he 
cautiously only attempted to make refined iron : 


Common Refined — Serviceable 

Hargreaves Metal. _. Plate. Steel. 

Iron », Ct eee 95.960 bee 99.211 
Carbon 285 = see 3.150 2 0.436 
Silicon 0.70 ost 0.067 a 0.060 
Sulphur... 0.08 © 1. ot Eee 0.054 
Phosphorus 1.26 sos 0.806 o 0.189 
100.000 100,000 100.000 
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STANDARD TYPES OF LOCOMOTIVE ENGINES ON THE IRISH RAILWAYS. 
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As a comparison, I beg now to submit an analysis of the | 
eommon refined plate metal, as made regularly in the dis- 
trict, and sold at something like 15s.-per ton above the price 
of pig iron. Asa further comparison, I will also submit to | 
your notice an analysis of a really serviceable steel. It will 
be seen from the above that Mr. Hargreaves’s metal comes 
very far short of what was pretended, as nearly the whole of 
the phosphorus, the greater part of the carbon, and a con- 
siderable quantity of silicon is left in the metal, and very 
little in the slag, and that it is in every respect considerably 
inferior even to our common refined plate—by comparison 
with the steel analysis, it will also be perceived how much 
more has to be done before it can pretend to be approxi- 
mately a true steel. And I think we shall have a difficulty 
to come to any other conclusion than that the nitrate process, 
as at present carried out, is a fallacy and a deception. The 
great argument of Mr. Hargreaves (and also of Mr. Heaton’s) 
1s, if it has been done once, it can be done again, contains a 
great fallacy, as no process will ever be practical unless it can 
be made with tolerable certainty every time ; and, besides, as 
regards Cleveland iron, I have expressed my doubt that it ever 
was made once, and I think I have given sufficient reason for 
this doubt. But suppose it had been done once, an argument 
which is vastly against the process, as, if there had been any- 
thing in it, it would long ago have been removed from this state 
of doubt, still a process to be practical must be under perfect 
control. In the Bessemer process, they can control and cease 
the boiling and decarbonisation at any moment, and yet note 
how difficult it is to bring out a regular result. As practical 
men, acquainted with the manufacture of pig iron, we know 
full well how impossible it is always to produce a pig iron of 
precisely the same composition by analysis. Carbon, silicon, 
and phosphorus will vary within certain limits even in the 
same cast. Nitrates, oxides of iron, and manganese will vary 
even in the same lot. The effects in the converter will cer- 
tainly also vary; more or less of oxygen will go off as nitrous 
oxide gas, which oxygen will then be lost to the process. 
Every one of these variations will more or less spoil the process, 
as the very essence in the process is that the amount of 
oxygen in salt should be exactly such as to oxidise all the 
impurities, and that every particle of oxygen should do its 
work—be it more or be it less, the product will be wrong. 
These are the practical difficulties which will always attend 
the process, even supposing it to be theoretically right. This 
glorious uncertainty fully accounts for that mythical once 
both of Mr. Heaton and Mr. Hargreaves, and I must say 
that the impression on my mind, from witnessing the late ex- 
periment of Mr. Hargreaves, is very vividly that of a man 
who had, at his peril, invoked natural agencies and forces 
into action which be was totally unable to control. Mr. 
Crossley, at our last meeting, raised the question of the 
quantity of nitrate that would be required, supposing it did 
act in the manner Mr. Hargreaves supposes ; and, I think, it 
is quite clear Mr. Hargreaves understates the requirements. 
Take, say, our Cleveland pig iron, containing 4 per cent. of 
carbon, 2 per cent. of silicon, and 1} per cent. of phosphorus, 
then 2340 0b. of such pig iron contains 

34 per cent. carbon=78.41b.+-208.0 lb. Oxygen=C O 2 re- 
quires 465.25 lb. nitrate. 

2 per cent. silicon=44.8 Ib.4-50.3 lb. Oxygen=Si O 2 re- 
quires 112.26 lb. nitrate. 

1} per cent. phosphorus=28.01b.+36.1lb. Oxygen PO 
5 requires 80.50 lb nitrate. 








The above calculation is using a nitrate of 95 refraction, and 





removing all the silicon and phosphorus, but leaving 4 per 
cent. of carbon. It is done on the supposition that every 
atom of oxygen im nitric acid has done its full work in oxidis- 
ing the impurities, which is not the case, as plenty escapes as 
nitrous oxide N O 4. It is, however, showing the most favour- 
able case for the nitrate process, going on the supposition 
that the phosphorus, as well as the other impurities, will 
combine with oxygen as readily as Mr. Hargreaves believed. 
Now, such nitrate of soda costs 127. a ton, and it would con- 
sequently take, at the very smallest calculation, 37. 10s. 6d. 
worth to every ton of iron—a cost which, except fluid ingots 
could be run direct, is inadmissible. Mr. Hargreaves, indeed, 
proposes to economise by mixing oxides of iron and manga- 
nese with the nitrate ; but Mr. Hargreaves having, with the 
use of such material in his own experiment, failed to produce 
even an approximate to the result claimed, I think I may 
fairly leave the matter on its own merits, and, with the facts 
before you, I think you will be able to conclude if the nitrate 
process is likely to stand, or if it will fall. The other portion 
of Mr. Hargreaves’s paper refers to matters which in them- 
selves are of great importance. He tells us that sulphur, 
phosphorus, and the sand on the pig are objectionable, and 

rofesses to have discovered means for their removal. Mr. 

Largreaves scarcely gives us credit for knowing all about the 
calphen, the ghenghoren, and the sand, and he leads us on to 
the tiptoe of expectation to hear how he is going practically 
to remove these objectionable matters. Here, however, he 
leaves us, and tells us that prudence prevents him from 
saying more than that he has taken out patents for ac- 
complishing it. This is the sort of advertising inventions 
which I objected to at the onset. I shall not pretend to go 
into Mr. Hargreaves’s calculations as to the profit likely to 
arise from the removal of phosphorus from the Cleveland ore. 
Neither are such notions new; but, as a practical man, I 
must confess that the chemist’s notions of removing phos- 
phorus from smal] quantities of ore when they come to be ap- 
plied to the enormous quantities of perhaps 100,000 tons of 
ironstone a week, are, to my mind, simply preposterous. As 
to the sulphur in the coal, we have practically no great diffi- 
culties with it, and, as a proof, our pig iron contains no ob- 
jectionable quantity. Still, I am ready to admit the less 
sulphur the better. Coal-washing is at the present day, 
particularly on the Continent, so well understood and 
carried out to a state of great perfection, that Mr. Hargreaves 
has failed to prove that he has added any valuable in- 
formation to the subject. As to the sand, surely Mr. Har- 
greaves is aware that it is a practice of very old standing to 
run the iron into iron mould (Lizer iron so called), and also 
in coke ashes from the very ised reasons he mentions. 
As to the imaginary iron ore for moulding on with numerous 
impossible conditions, Mr. Hargreaves has failed to ge out 
where it is to be from. I can inform Mr. Har- 
greaves that the true reason the cheaper pig irons continue 
to be run in the generally cheap material sand, is the great 
competition and Se prices of iron, which will not allow 
manufacturers to put an extra cost on their iron, Wad which 
consumers are not willing to indemnify them. is paper 
has come to ter length than I intended, and than’ ia 
perhaps desirable ; but, as a member of this institute and as 
a Cleveland man, I felt it a duty that something should be 
said on the subject. To Mr. Hargreaves, himself, I have no 
personal feeling. I never saw that gentleman until our last 
meeting; but it is the schemes and pretensions, and the 
manner he has brought them forward, to which | have taken 





exception, but which, I think, he has fairly challenged, 
and on which I hope he will excuse me for inviting further 
discussion. 








IRISH LOCOMOTIVES. 

On page 344 of our last number but one we published dia- 
grams showing some of the standard types of locomotive 
engines in use on the Irish railways, and, as then promised, 
we now give some further examples. The principal dimen- 
= of the engines represented in the above diagrams are as 

ollows : 
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Tus Larcest Locomotive.—The Chicago Railway Re- 
view publishes the following: “The engine ‘ Pennsylvania,’ 
used as a pusher on the Reading Railroad, between the 
the Falls and Port Richmond, is said to be the largest 
locomotive in the United States. It has twelve driving 
wheels, and weighs over 44 tons. There are only two 
larger locomotives in the world, and they are used on the 
Mont Cenis Railway.” Really! We were under the im- 
pression that the Mont Cenis locomotives were rather small 
than otherwise; at all events, they weigh but 22 tons in 
working order, and their cylinders are but 15 in. in diameter 
with 16in. stroke. The “ Pennsylvania,” of which we pub- 
lished an illustrated description on page 667 of our third 
volume, has cylinders 20in. in diameter with 26in. stroke, 
and the wheels, of which it has six pairs, all coupled, are 
8 ft. 11 in. in diameter. The “ Pennsylvania” is not capable of 
exerting so great a tractive power with any given pressure of 
steam as M. Petiet’s four-cylinder mee: engines in use on 
the Northern Railway of France. These latter engines weigh 
each 59 tons, and they have four cylinders, 17}in. in dia- 
meter by 17} in. stroke, whilst the coupled wheels are 3 ft. 6 in. 
in diameter. For each of efective pressure on the 

istons these engines will exert a tractive force (less the losses 
due to friction) of 247.4 Ib., whilst the “ Pennsylvania” would 
exert a tractive force of 221.2lb. for each pound of such 
effective Pressure. As far as weight is concerned, the “ Penn- 
sylvania” is much — than the a tank en- 
gines on the Vale of Neath and the t Northern lines, 
which weigh 56 tons; and there are also Vaessen’s 48-ton 
tank engines on the Isabelle II. and Liegeois-Limbourgeois 
railways, and many others. 
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MARINE ENGINES. 
Suxcz the death of Newton’s “London Journal of 
Arts,” and of the “Civil Lg us and Architects’ 
“Journal,” publications which outlived their 


usefulness, it has been wondered at still feebler 
performances could liv m ical jour- 
nals, badly written, badly and badly printed. 


engraved, 

There are such, however, which, with a small and 
failing circulation, and which command no influence 
whatever in our profession, still manage, like the 
‘?Tiser,” to subsist upon their advertisements. One 
of these gave us, last week, an article a “ Marine 
Engines,” in its own unmistakable style—an article 
written by a young and uned: man, who has 
never passed a day in a marine engine room, and who, 
while admitting, in the abstract, that some improve- 
ment or other may yet turn up in the marine engine, 
cannot understand in what it is likely to consist, and 
refuses to believe in any suggestions tending to that 
end. There are scores of second or third class en- 
gineers who are in the same predicament, but no one 
else cares to listen to their doubts, There are hun- 
dreds of marine engineers who can continue to 
“design” and make marine engines exactly as they 
have seen other marine engineers-make them; but 
these are not the men to pronounce any opinion what- 
ever upon the principles which should govern steam- 
engine construction. With such men to govern our 
practice we might have never had the marine engine 
at all: if so, not the screw-propeller, the tubular 
boiler, high Code pressure, superheating, surface 
condensation, high piston speed, wood bearings, quick- 
working, double-acting air-pumps, &e. Such writers 
wholly forget their vocation, a vocation which is not 
to leave things as they are, but to stimulate improve- 
ments which shall make them better. There is no 
engineer, however conservative from self-interest, who 
does not despise the writer who writes nothing which 
the engineer does not himself already know, has not 
already tried, and which the engineer has not alread 
pronounced his own opinion upon. He wishes to loo 
up and not down upon the knowing, or pretending to 
know, oracle who would take his (the engineer’s) case 
into better hands, and give the most valuable advice 
for sixpence a week. 

The “engineer” who is familiar only by hearsay 
with wood bearings applied to one of the most impor- 
tant of the revolving surfaces in a screw engine, can- 
not understand how they can be applied to any other 
revolving bearing—especially to a crank-pin. Nor 
can he understand how a marine boiler can be made in 
any other than its present shape; at any rate so as 
to dispense with the water legs and water bottoms, 
with theirimmense weight, cost, and nearly useless heat- 
ing surfaces. With him it is an axiom, that as the boiler 
now is, so must it remain for ever. The uneasy water 
could not rest, he believes, upon a single flat crown 
plate, 15 ft. by 7 ft. ‘‘ How water is to find its way 
“to the central portions of this vast flat crown plate 
** we are not told, nor is it, indeed, necessary to con- 
“ sider.’ We suppose it would find its way there 
by gravitation, and it would be a new kind of water 
which would not do so. It would certainly find its 
way as easily to the central as to any other portion of 
the crown plate even if it was a mile square instead of 
far less than the quarter of a millioneth of that area. 
Indeed, no other surface, however extended, could 

sibly be as effective as that of a flat crown plate. 
fuente from 6 ft. to 30 ft. wide have been in use for 
many years on the steam-boats plying on the western 
rivers of America, and it is certain that 7 ft. fire-bars, 
even when fired athwart ship in screw steamers, rolling 
heavily, do not lose the due distribution of their coal. 
When a single broad furnace is tried at sea and fails, 
let it be condemned, but let it not be first condemned 


by the Miss Nancys who, having no knowledge what-|_ 


ever of marine engineering, yet undertake to teach 
marine engineers. 





THE “NITRATE” PROCESS. 
As considerable attention is at present being directed to 
snsiie Zonsees home the epesilanlloecan eatenh tahun ot 
ing extract from a 
by Sir is Knowles on the 10th of July, 1857, will be 
read with some interest. Sir Francis Knowles made man 
i sto on the mensticture of stedl by his pondaid: and, 


we believe, succeeded in producing samples of good quality ; | places 


but he was never able to adopt the plan profitably on a com- 
mercial scale, and, in fact, the use of nitrates for the purposes 
he proposed had been included in ae 





ment in the puddling furnace of kaolin, with 
of soda, nitrate of lime, or nitrate of if desirable, for 
the of puri the iron. the nitrate of soda 


“In applying my invention, the average amounts of silicon, 
sulphur, and which are usually present in the 
pig or smelted iron at any parti wuss ake the in- 
vention is to be applied be ascertained, and then the 
quantity of nitrate to be used must be estimated, a 
quantity being idise these substances and part 
at least of the ili 


it posal i so lane bgt rf but the ordinary process 
i ible, to save time, but t 

answers well, particularly if sand moulds be avoided; and I 
employ either methods, or both methods. The method, how- 
ever, which I recommend in preference to 

the pig iron = a cupola, usi as 
a , with appropriate r 
convey the hot metal as a charge mph? sce ge Meme 
so that the heats of the latter may s each r with- 
out losing the time and heat at present lost while the metal 
is melting, and without the greater wear and tear of the 
furnace itself from the alternations of temperature and the 
corresponding éxpansion and contraction of the masonry. 

“ And having now described the nature of my said inven- 
tion, and in what manner the same is to be performed, I de- 
clare that I claim: 

“ First, the employment of kaolin as a flux, with quick- 
lime or limestone in the smelting of iron ores or cinders, or 
both, in the blast furnace, such lime or limestone being either 
of the — rdinary kind or derived from the dolomite or magne- 


sian e. 

“ And, second, the employment of kaolin, nitrate of soda, 
or potash, or lime, and Shee , common or magnesian (the 
latter in preference where obtainable), in proportions deter- 
minable, as above described, from the impurities t in 
the — or metal, and the composition of the trates 
and kaolin used. 


“T do not claim the use of kaolin and the nitrates and lime 
by intermixing the same with iron as it flows from, or while 
in a transition state, from a melting or remelting furnace of 
any kind, but solely in the puddling furnace to purify and 
bring to nature the iron as soon as possible, to deprive it of 
its liquid condition and to form it into blooms, as at present 
done in the ordinary way of manufacture. 

“TI do not preclude myself from using, in addition, other 
substances, if desirable, for any special purpose in combina- 
tion with the substances enumerated in the preceding claims, 
but I claim the use of them whether alone or mixed with any 
other ingredients, the use of which is at present known and 
published.” 








NOTES FROM INDIA. 

Bengal.—The question as to whether or no Calcutta shall 
remain the capital of India has at last been definitely decided 
in the affirmative, and sanction has been given for the expen- 
diture of 80,0007. annually on the improvement of that city, 
and the erection of suitable Government offices; so in time 
the place may, perhaps, become in reality, what it has so long’ 
been in name, a veritable city of palaces. 

is rife that Port Tannlag is to be abandoned by 
Government, the Lieutenant-Governor of Bengal having re- 
commended that after twelve months’ notice Canning as a 
port should be closed. Ships will not go there; and what 
was once believed to be a valuable undertaking is now likely 
to prove anything but advan us to its enterprising sup- 
porters. In addition to the funds expended by the Port 
Canning Company, the Government has spent 200,000/., both 
on shore and afloat, besides constructing a railway at an ex- 
pense of 600,000/. for the benefit of the company ; and yet for 
all this business will not goto Canning, but sticks to the old- 
fashioned bes 4 4 the Hooghly. 

Madras.—The existence of Madras as the capital of 
Southern India hangs in the balance. Situated with no re- 
ference to the \trade of the country, and being unsuited to 
furnish accommodation to shipping, its continuance as a 
place of commercial importance has undoubtedly been due to 
the presence of the ernment there combined with the 
absence of any safe harbour on the Coromandel or Malabar 
coasts. The question whether or no it may be found on in- 
quiry possible to form an artificial harbour by means of the 
apr gs breakwater, will probably determine the ultimate 


y 
el amounting to 2,72,676 rupees, and a t of onl 
68 rupees. New ranges are bei toons uae ae 
eens Sane ees oe the Y Hill Forest 
in Kurnool and the jungles in the Polur and Vellore Talooks 
De ee ee ee 
Talooks of Coimbatore, between the Neilgherry 
Hills. The license system has introduced. Railway 
fuel reserves have been marked off in the Bullay Pullay 
jungles of Cuddapah, in the Walliar jungles, and 

in the Salem district. The sowing 
cast proved a failure. Planting operations were carried on 
with ‘success in the several Ranges; and in North Arcot, 
where an experimental plantation of casuarinas, of 300 acres, 
was formed. The which have been made to prevent 
the smuggling of valuable wood have at length been crowned 
with some success. 


— 





Central Provinces.—The commissioner of the Central 
Provinces has reported to the Madras Government that by 
the completion of the short canal at Doomagudiem, the 


nitrate | navigation of the Goda’ has been opened to the second 


barrier at Enchampilly, 232 miles from the coast. This will 
be of great advantage to traders on the east coast ; anything 
which tends to increase easy communication is of very great 
value in India, where often in one district people may be 
starving, and in a neighbouring one people may not know 
SS ee ae 
unjab.—Mr. Lepel Griffin has been ing upon the 
) Government the application of the Persian method 
cooling wells to reservoirs. in the neighbourhood of can- 
tonments and towns, generally. The well is covered in with 
beams, mats and earth, and a thatch is built over it to shield 
the water from the sun. The well having been filled durin 
the cold weather, may be opened in May ; and the water wi 
remain as cool to the taste as ordinary ice water throughout 
the hot season. The water may be purified by being with- 
drawn into an earthen reservoir aij 


S 


joining ing the well, and 
, | allowed to flow back... Ali d Khan, a Kuzzlibashee, was 


the first to introduce these wells into the Punjab. Two may 
be seen at Lahore, one near the Loharie gate, the other in 
the Sultan Serai. There are also two in the town of Umritsur , 
and one at Peshawur. 

Bombay.—A European vessel was, at the date of our last 
advices from Bombay, about to sail thence to Karwar, to 
take in there 7000 bales of Dharwar cotton. From that port 
the ship will sail direct to her destination. The saving of 
time which will be effected by the vessel, between waiting at 
Bombay for the cotton to be brought up by the pattimars 
and gomg down to Karwar taking in her cargo, and sailing 
thence direct to Europe, must be nearly a month. Were 
there but a railway to convey ——- goods up from Kar- 
war for the Nizam’s territory and Western Madras, the sav- 
ing alike to the import and export trade would be immense. 

scape has not been exempted from the disasters that 
have current in the other provinces. The Bigaree canal 
has inundated some 7000 om of cultivated land, and de- 
stroyed the crops. The jowaree was fortunately so far ad- 
vanced as to be able to stand out of the water, and some 5000 
beegahs of that grain will be safe. House property to the 
amount of Rs. 6000 or Rs. 7000 has been damaged in Jehan- 
pore, and the local jails in several instances were destroyed. 


GREENOCK HARBOUR IMPROVEMENTS. 
To THE Epiror oF ENGINEERING. 

Srr,—To those who know the result of the Greenock com- 
petition, the tone of Mr. Kinipple’s letter in your issue of 
the 23rd appears most remarkable. 

The two following passages particularly are simply 
astounding. He says he “does not require the congratula- 
tions of ‘ Capstan ;’ successful (?) competitors are seldom or 
never congratulated.” 

And further on: “The Greenock Harbour Trustees are a 
body of honourable, practical, and intelligent gentlemen, and 
far above the average. Had they not been so, the present 
plans would never oa been selected, for they know the 
want of jetties at Greenock.” 

Of course any one not acquainted with the facts could only 
conclude from these passages, and the general tone of the 
letter, that the “ sfu petitor” was Mr. Kinipple, 
and that his plans had been selected on the ground that the 
Trustees know the want at Greenock of tidal basins and the 
jetty system. 

Such an one would hardly credit that the “ successful com- 
petitor”—he who took the first prize of 300/—was another 
person altogether ; that the plans which gained that prize 
are for wet docks without the absurdity of the jetty system ; 
and that Mr. Kinipple merely took the second premium of 
100/., viz., that honorarium which in such competitions is 
usually thrown in to compensate a competitor for especial 
pains in his design, apart from the main question of best 
adaptation for the particular purpose. In this case Mr. 
Kinipple and his “excellent draughtsman” have certainly 
taken great pains to design for Greenock precisely the things 
which are not wanted. Mr. Fidler’s is the only design of 
those contributed which manifests a thorough mastery of the 
exigencies of the case, and was no doubt selected because it 
— docks and not basins with or without jetties. If Mr. 

inipple’s jetties had made him the successful competitor, no 
doubt it would have been quite necessary that should 
have been further rewarded with the post of dockmaster. 
None other certainly would be competent to “ handle ships”’ 
amidst those uncouth obstructions with the ease with which 
“ nurse girls” handle their “perambulators.” . 

The puff-political, we know, has reached perfection in the 
form of ad es to Buncombe. The times are bad; but 
surely engineers are not sv hard up as to be driven to such 

ignified methods of “ tickling the ears of the ground- 
lings” as attempting to pass themselves off as successful 
competitors when they come in only a bad second. 
I have the honour to be, Sir, &c., 
A CurILp or St. Muneo. 











Buncombe, October 26, 1868. 


Tue Parsons Guy.—After the 114th round with exces- 
sive charges the 68-pounder Parsons converted gun was re- 
moved to the Woolwich butts, and there further tested. At 
ot yom round a ing a Oe —. of the orm 

became a t, althoug gun is still in condition 

for firing, which will be continued until it is destroyed. 
In idering this premature failure we have to remember 
that the casing was formed from an old cast-iron gun that 
had fired 500 rounds, and had been condemned as useless, 
and that in these tests 301b. of powder had been used to 
8 1601b. projectiles; and, besides, two proof rounds of 
37h lb. of powder had been fired from it. e casualty has 
evidently arisen from the excessive and undue strain brought 
upon it these ae ea but the failure is a valuable 
one as showing that uary strain transmitted from 
the steel tube is ey gradual —a sudden force 
inducing quiet failure, not violent disruption. There is no 
reason to doubt that had this gun been fired with reasonable 











charges it would have shown results as excellent as its pre- 
decessors have done. ~ 
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NOTES FROM THE NORTH: ' 


Grascow, Wednesday. 
es ne hee Market—Since the date of last report 

Instead of the prices of 
this day rete bh, crm: ant, foe . cash—the 
uotations to-day are 52s. 11d. to 62s. 104d. one month, and | t 
Zs. Od. cash. is the ruling feature, and not much 
business is being done. On Monday a few lots—about 4000 
tons—were sold at 53s. \cash. tness No. 1, and, Gart- 
sherrie No, 1, ate still quoted at 58s, The following is the 
statement of the imports of Middlesborough pig iron into 
Grangemouth : 


For week en October 26, 1867 i.4° 
ding 24, 1868 


Tons. 

» 1566 
1450 
Decrease. os. se see aes 116 

Total shipments till October 24, 1868... .... 83,217 
26, 1867... ... 42,066 


” ” ” 


Total increase for 1868... . 41,161 


Forth and. Clyde Navigation (Guaranteed) Company.— 
The ordinary haif-yearly meeting of this company was held 
in this city to-day, Mr. Neil Robson presiding. The directors 

reported that the half-year’s annuity, at the rate of 6+ per 
cent. per annum less income tax, on the eapital stock of the 
company, due last term, had been duly received from the 
Caledonian Company and distributed among the shareholders. 
They recommended that a similar course should be followed 
with the half-year’s annuity due on the 10th proximo, when 
received. The report and the statement of the half-year’s 
accounts were approved of. 

The Adjourned Caledonian Meeting. —This meeting was 
held yesterday for the purpose of declaring the dividend on 
the ordinary stock of the company. The Glen interdict 
having been quashed in the Court of Session, as I mentioned 
last week, there was no difficulty in making the declaration 
in legal form yesterday, that the dividend be 14 per cent. per 
annum for the past half year. The only persons wh» took 
any part in the business were the chairman and Sir. Thomas 
Gladstone, Bart. Tle chairman mentioned that the warrants 
had all been pre-paid in anticipation of the resolution bein 
adopted by the meeting, and that the ordinary dividend woul 
be paid to-day (Wednesday) 

Govan and Portpatric 1y Company—Oa Friday 
last the shareholders of this company met “in Strauraer. 
The additions raised and promised dung the past half year 
have been so large as to justify the directors in confidently 
expecting to be able to proceed | with the construction of 
the line the subscription of 50,0002., promised by the 
Glasgow and South Western Railway Company, been forth- 
coming. The directors of that company, however, had not 
felt justified in asking their shareholders to subscribe to any 
new undertaking at present. The shareholders present at 
the meeting referred to resolved on attempting to raise the 
whole of necessary capital, and not to allow the under- 
taking to be abandoned. 

Crofthead and Kilmarnock Extension Railway Company. 
—An adjourned meeting of this company was held a day or 
two ago to reeeive the report of the scrutineers appointed at 
the former meeting. A good deal of ill feeling exists re- 
garding this extension project because the Caledonian Com- 

y's votes have overruled the idea of constructing a branch 
fas to Beith from the main line between Croft and Kil- 
marnook. There is eve: —_-* of that portion being-soon 
— which extends head to Stewarton, near 

Kilmarnock. 


Callander and Oban Railway dig 
Meeting.—The West Highland shtveholdere i in thie compan 
held an indignation meeting at Oban on Friday last. rif 
feeling aguinst the Cal ian directors exists here also, and 
to ave eddegree. Theb to assist in construct- 
ing this line was inherited by the Caledonian, when, in 
1865, it took over the Scottish Central system, and the 
liabilities attaching to it. The subscription of the Scottish 
Central was to be 200,000/. if the West Highland proprietors 
raised 100,000/. The Caledonian will now do othing with- 
out being forced, and the indignation meeting referred to 
was held for the purpose of considering what should be done 
under the circumstances. Strong lan was used, and 
legal proceedings were ‘threatened, but ultimately a large | 0 
committee, including the: Duke {of Argyll, the Earl ‘of 
Breadalbano, and the Earl of Dunmore, or their representa- 
tives, was appointed to act along with the Highland direc- 
tors to make such arran - Ty they may deem best with 
the Caledonian Mr. Malcolm, 
M.P., gave it a8 his reeks deovit they‘could only get the 
line made as far as Tyndrum it would bécomeé lucrative in a 
very short time. 

The Mining Trade of Dunfermline.—Although the mining 
trade of the west of Fife has slightly improved of late, — 
condition of the mifiershas“not improved much. They 
more’ fully ettployed’ at “present than in the spring of the 
year; but ‘the wages are still very Jow, antl ‘many of the 
miners and their families are in hard circumstarices.  Durin 
the last few months a greal deal’ of coal has been shipped, 
SS at Alloa ; but still the fields ‘a¥e hédvilf ‘stocke: 

ciation of ‘Assistant Bngineers.—The first meeting of 
wis en association for the present session was held last = 

the président, M¥. J. Page, 'C.E., ding» ‘Enhis opening 
address, Mr, called attention to the interesting and very 
practical nature of the papers fead last session, and reviewed 
the different en, ring works which he had himself visited 
during the recess. Amongst these he included the Runcorn 
railway bridge and the Bermuda dock, of ‘both he gave 
practical character. He also alluded to 

Baralgette’s ‘sewage scheme’ for 

Ant wale while he admitted that its 


Owrie:—Mr. Ji Leslie, C. 
Miede viedo iy engaged Pa meking 3 a phir | bree 


” ” »” 


Rail. 





Ai, 








hanes enh commnuidie pope water 


Sor Sidi and 
have been made for years | is 
and deficient si of water |, 
one is not 


therefore, | than 
and Lei! Nee peak | holdew 


have all been visited by them ; 

indications there is reason to believe that they are in favour 
of St. Mary’s Loch, as affording the most abundant—if, not 
even inexhaustible—supply, and presenting the fewest en- 
gineering difficulties. Edinburgh Town Council met in 
private at the close of its public - business .yesterday. The 
question to come before them was the water supply, in con- 
nexion, no doubt, with the report of the —— who have 
been quietly making their observations and cole 
lations. Whee may have been the final result of E the sounail 
deliberations, yesterday, is not publicly a but there is 
no doubt that-now that way has been shown to the council 
of redressing the grievances of the waterless citizens, they will 
resolve to follow the example of Glasgow, by taking the 
water supply into their own hands, without which all social 
and sanitary improvement is impossible. 

New Shipbuilding Contract.—lt is just announced that 
Messrs. Hamilton, M‘Intyre, and Co., shipbuilders, Port- 
Glasgow, have contracted for three wooden paddle-steamers 
to the order of Messrs. Theodosia and, Co., Constantinople, 
for the Ottoman Government. wed tS 

Odd Items of News.—Owing to the vacancy ca t 
death of the “ate Mr. Andrew Duncan, 0.E., formerly 
referred to, the Clyde Navigation Trustees are “advertising 
for a successor to es gentleman as resident engineer on the 
works in course of construction, or to be constructed, by the 
Trustees. The salary is to be 8001. per annum.—The 
granite masons at Aberdeen are still out on strike. It is 
said that the employers who have. not already yielded are not 
indisposed to halve the difference with the men, but the 
latter will not’aceede to the proposed mode of healing the 
breach. The polishers are not yet idle, but it is 
feared that they will be if the strike continues much longer. 
—At Greenock there is great activity about the harbours. 

A day or two there were eleven vessels 

sugar. So great been the duty devolving on the customs’! 
cials of late that. an extra of officers had to be got 

ee from Liverpool, and they are not wholly relieved yet. 





LIVERPOOL NOTES. 


LiverPoor, Wednesday. 
Private Inspection of the Railway Bridge at Runcorn. — 
A number of gentlemen connected with the carrying trade of 
this port heveng cas ressed a desire to view the new railway 
bridge across t from the river, the Bridgewater 


trustees placed at their disposal the steamer Dagmar; and 
on Sat y last they to Runcorn, and ‘very minutely 
ery part of the new bridge, hina the construction 


inspected ev: 
of which they’ expressed themselves Royce There, 
can be no question as to the manner in 3 tic’ 
pre Images a as it ne now been inspected ath 
0! y private’ men of great ¢ 
The formal opening of the now line to London will tabs place place 
very Prob probably in 
he Now that the Liverpool Tram- 

way Ghageay have obtained pe to lay down trams in 
the principal streets, the old omnibus co ies are_en-, 
ey a ap to make as much money as possible out of the 

ublic before they are forced the t competition to 
eave the field. Rome time ago £ yy raised all the fares u 
the outside + vss ~ So and now they have abolished all 
fares for ¢ changes have only annoyed the 
public, and made the old com baum oy oi unpopular than they 
were before. It is thought that when the new lines of omni- 
buses Yasin fe run the tramway companies will, be able to 


¢ one uniform are of twopence per head to an 
@ Pepe, This will be one half less. than is Pak wid 


pa parts of Liv 1 at present, 
The Mers Steel aud Iron Position of this 


— sti yy og to cause 
t ders. 


very sk stro! 


Dox a Hi 
be Dat he before 
ye 


tedaetion of 

valuation of machin 

by this means get back 

= into the concern, and be relieved from all further lia- 

ility. I pyre A former Owners will not accede to such a 

ther call of 17. be made, as is antici-’ 

pated, the Phecd value of the shares will be absolutely 
nothing. At aye ao a are quite unsaleable. 

The Central Rai Station.—The associated 

com , 


2 ie valuation of the 
oa og feo 


oe a ceiae oaks soaness. that they | oa 
am brungement hull a thas tian 

should not. he miasie, rang 4 

10007. or OL oF 100,002 should. be on the last 





for. the station in 
proach to it before all is over. 


quarter of Liverpool is 


this pee a Ndr ollg ay a with } 


rer be be mbt the a 





ne | 
ole | 


plant, Se. ‘The shareholders would | F 
at least one-half of what they have | ; 


Midland, Great Northern, and Manchester, | 
She ii vad Lincolnshire, will haye re a fabulous su to po 
-street and the of 





ao Caren 
“Toith,—Lo 


the ~s S ToBr pet Penk et per 
common block 1037. 


British rt Ron and others will ‘follow to’ 


clearances for the United’ States are eee formerly ; 
but the advices from America are i favourable as 
to future requirements. Stocks of rails 

in the United States, and we may. 
demand. on that account. There is little or 


extent b 

and until a reduction takes place, dulness must be felt, but 
it cannot be for long. The steam coal trade been un- 
favourably affected by the state of the weather, vessels being 
prevented from pear’ f at and leaving the local ports. House 
qualities have improved, but the tm 4 are still only able to 
work part time. 

The Hardware and Iron Trades.—The trade of Birming- 
ham, according to latest advices, continues to ve, pom 
the reaction has now extended to all branches. 
coming jin from all quarters on account of the home trade. 
In the foreign d t there is steadiness, but no material 
change. There is, however, an improvement in the —_ 
American trade. Business with West Indies is 
but a good. number of orders have been So apanylas spea 
Eastern markets account. .The metal rollers are well em- 
ployed, and those engaged in the jewellery and fancy trades 
report a further improvement. 

The Birkenhead Docks.—Now that the Cunard Company 
,| have “ broken the ice” and agreed .to -_ some of their 
ships to Birkenhead, the Inman Com ota 
mated their intention of making use the Gi of Peck 
and two of the ships of the’ Inman line—the City of Paris 
and the Etna—were ee oe the 
past week. 

The Liverpool Water Supply 
have told hth with L u 
Rivington. At 
Monday last Mr. Deon, ¢ the eer, was able to report 
an increase to the stock of 278,000,000 gallons during the 
—~ fortnight, the stock now amounting to 955,000,000 

ons. 

The North o land Iron and Coal Trades.—Shipments 
to the north p fee having now ceased for the season, 
rails and other iron a products are not expected to be in much 
demand for a time. It is, however, believed that a sufficient 
number of orders will come in to enable the winter to be 
tided over without any undue dulness or ion of trade. 
Prices of pig iron have rather receded of 
are not actually lower in the Bere" but the list rates gre 
so well maintained. Plates have been in ‘rather better 
mand. Bar iron continues to be depressed. Tho stock | 
store is 72,158 tons. Prices are, No. 1, 46s. ; No. 8, 42s. 6d. ; 
No. 4, 41s. 6d. nett cash. Warrants are not in much deman 


Supply.— vy. 
ee ee 
the Water Committee on 


also improved, about 11,600 tons having Sean sas from 
Durham and Northumberland during the week: 

Utilisation of Liverpool a sma —A eer, Beier was lately 
formed for this purpose, caiibuad it considerable pro- 


the necessary wo! Y Pipes have been 
fas phaeal the extent of — Png | and it, 
will, shortly heaarcied out’ Ss 2 as Pree irand: Blunde 
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Tx above woodcuts represent a so-called diffusion batte: 


YYW 


“M7 





drawn to a very small scale, but arranged exactly as suc: 
batteries are constructed, and put up for practical workin 
by the inventor, Mr. Robert, and by the proprietors of his 
ts, viz., The Aska Sugar Company (Lim: ted) of 6, East 

ia Avenue, Leadenhall-street, London. 

Fig. 1 represents a front elevation and Fig. 2 a plan of a 
battery composed of ten vessels. Fig. 3 is a side view of the 
battery showing the gearing and other arrangements for con- 

ing the sugar cane slices and liquors to and from the 
when the diffusion process is carried out on a large 
. The diffusion ss has recently received so much 
ie attention, and its principles have been so frequently 
and —. to in ee op er, we need not 
to its theory in order to explain the t 
iffusi ms Hethery, as shown ‘in the dove cuaeerinns 
will be mo gaa = Age that = — cane instead of 
passed ug’ 8 ill for ing out its 

juice is cut into three narrow slips or saben Wy ¢ elds of 
revolving knives with multiple cutters or edges, that 


Hi 


L 


i 


ie 


sharp 


these cane slices are afterwards charged into the different 
vessels which form the battery, and that water is then 
brought in contact with the sliced cane, so as to dissolve or 
extract the saccharine matter from the closed cells of the 
plant by the action of the property of endosmosis and ex- 
osmosis belonging to all organic membranes and cells. 
The machinery for cutting or slicing the cane which forms 
the subject of one of Mr. Robert’s patents has not 
as yet been described by us, but we _ intend very 
shortly to publish drawings of such a machine. The 
vessels into which the sliced cane is filled for the diffusion, 
and which, with all their connexions, piping, and auxiliary 





vessels, form a diffusion battery, are plain cylindrical tanks, 


| made of wrought iron, like plain steam boilers; they are 
= | marked d,, d,,.... 
| is connected by pipes with a tank, ee, overhead. This tank 


d,o in succession. Each of these vessels 


provides the water at the temperature, and under that head 
of pressure which is requisite for carrying on the diffusion 
within the battery. Another set of pipes connects each tank 
.with the main pipe, which delivers the finished or concen- 
trated diffusion juice to the clarifiers or evaporators. A third 
set of pipes is required to connect each vessel: with its neigh- 
our, right and left, and for connecting the last vessel, d;,, 
with the first d,. Since the battery must be capable of con- 
tinuing hm giao in case of an accident happening to one of 


the vessels, another set of pipes is still req for con- 
necting any one of the vessels with any other, inde t 
of their immediate succession in the row in which they are 


placed. Each set of pipes requires shut-off valves for open- 
ing and closing the connexion between each vessel and the 
ifferent other parts of the plant just enumerated, and these 
valves, which are eet together in clusters, so as to be 
within easy reach for the attendant, who can pass along a 
gallery placed at a convenient height, are marked upon the 
woodcut in plan (Fig. 2) 2, y, z, &c., and they are also shown 
behind the cylindrical vessel in Fig. 3. Another opening 
provided in each vessel is the manhole or door at the bottom, 
marked (s) in the engravings. This is a square plain iron 
door, held in its place by dates and screws, and fitting 
tight to its seat, so as not to allow of any leakage under the 
pressure of water due to the head of column which corre- 
mds to the height of the water level in the cistern, ¢ c, 
above the manhole, s. i le is required for with- 
drawing the extracted slices, or the so-called diffusion trash 
from the vessels. The vessels are filled from the top. The 


lids are removed for this purpose, and the cane are 
brought to the vessels in small wagons running on a 
line of rails placed overhead all along the diffusion battery : 


these trucks are shown in all the three figures, and marked 

















b. They can be hoisted from the house which contains the 
cane-slicing machines to the level of the overhead railway, 
and they may be also run along that railway by steam power ; 
but in practice the simplest and most convenient manner is 
to hoist the wagons by self-acting machinery, while the 
horizontal movement upon the rails is effected by the 
labourers without difficulty. The method of working indi- 
cated in the woodcuts is to iit the cane slices from the lower 
floor by an elevator or endless band, and to fill them into the 
wagons which remain on the rails constantly, and are moved 
only from the elevators to the diffusers, and vice versd. The 
cane slices dre filled into the vessels in rotation or succession, 
so that of the ten vessels which form the battery, only eight 
are at work at a time, while the ninth vessel is being emptied 
and the tenth vessel is being refilled. The fresh water is 
always brought into contact with the slices which have been 
longest under operation, and which are, therefore, very nearly 
ex These slices, although very poor in sugar, give 
still a small quantity of their saccharine matter to the fresh 
water, and the thin sugar solution so produced is sent after- 
wards to the vessel next in rotation, where it meets with other 
slices which are richer by one degree than the slices with which 
the pure water has been mixed at first. In the next vessel still 
richer cane is met with by the juice, and so on from vessel 
to vessel, until at last, in the eighth diffusion vessel, the 
juice meets with fresh cane, from which it takes its last 
degree of concentration. In this manner it is ible to 
arrive by diffusion at a juice which is only very little below 
the degree of concentration by the natural cane 
juice. In practice it has been found that, with an eight cell 
ttery, the diffusion juice contains only about 10 per cent. 
more water for a given weight of sugar than the natural 
cane juice. With a ten-cell battery it is, of course, possible 
to approach the natural cane juice still nearer, but for all 
purposes the degree of concentration arrived at 

with the diffusion juice makes any further addition of diffusion 
vessels unn It will be obvious that the work of this 
battery is continuous, and that the different vessels take each 
other’s functions in rotation. If No.1 is now being filled 
with fresh cane, then No. 10 will be emptied at the same 
time, while No. 2 vessel contains the cane last filled in, and 
therefore No. 2 vessel contains the strongest juice, and 
its exit pipe is in connexion with the clarifier or evaporator. 
No. 3 holds slices in contact with juice of less concentration. 
No. 4 still weaker juice, and go on, to No. 9, which holds the 
most extracted cane now in contact with water, and 
destined, at the next shift, to be thrown out as trash. About 
one hour later this shift will have been effected, No. 1 vessel 
will be in action, taking the functions hitherto performed by 
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No. 2, &e. In p ctice it is desirable to work with two such 
diffusion batteries at the same time, These are then placed 
in two parallel rows of 10 vessels each, and each row con- 
structed exactly as shown above. The movement of the liquor 
from one vessel to the other is effected simply by the head of 
water maintained in the tank, «, the diffusion vessels being all 
¢losed and filled completely. It is requisite only that all the 
valves of ‘the pipes which connect each vessel with its neigh- 
bour should be opened, and that @ communication should be 
established between one of the tiguid the tank ew 
The pi is so arranged tha’ iquid enters each vesse 
at rg som dea that the lige ees from the vessel finds 
its exit at the bottom. juice ‘having a b capemg specific 
wity after having been in contact the cane slices, 
the entering liquor has no tendeney to mix with that 
which is dis} by it, and the whole movement of liquid 


through the ba is regular, The extracted cane 
A peer, et deena manhole doors in a wet state, 


and it is charged into carts or running on a line of |” 


rails. This cane trash dries very when exposed to the 
open air, and it then furnishes an excellent fue It is neces- 
sary for this purpose to the firegrates in such a 
manner as to prevent the sliced “ bayass” from falling through 
between the a. a the so-called “ - = 
vented by M. Daehlen, given ‘ect satisfaction in 

respect. "The diffusion juice ee saps impurity than the 
juice obtained from the came by mechanical’ pressure as 
exerted by the sugar mill, and the extraction of sugar is so 
far more complete that at Aska from a cane containing 11.94 
per cent. of extractable sugar, 11 per cent. of sugar have been 
delivered to the clarifiers in the juice. This compares very 
favourably with the practice of sugar mills, which from 90 
per cent. of juice contained in the cane yield only about 70 
per cent. as a maximum, and only 50 per cent. as average 
of West Indian practice. The cost of a diffusion plant is con- 
siderably less than that of a sugar mill with its accessories 
required for an equal daily production of sugar; the diffusion 
process, moreover, requires less steam power than the sugar 








A NEW FORM OF WAVE APPARATUS. 
By Prorgssor ©. 8. Lymay. 

Tue theory of waves that has been generally taught since 
the days of Newton, is that which represents wave motion as 
consisting in the alternate rising and falling of the parts of 
a liquid in vertical lines, as in the two branches of a U-shaped 
tube; this is usually cited as Newton’s theory of waves. 
There is to be found, indeed, in the Principia, the hypothesis 
of vertical oscillations, and also the cut of the bent par 80 
persistently copied by subsequent writers; yet it is evident 
that N. an opted thal thesis rather as an expedient for 
a special purpose—that of finding approximately the relation of 
a vave'é length to its period—than as strictly true to nature ; 
for he concludes his investigation with the remark :—“ These 
things are true, upon the supposition that the parts of water 
ascend or descend in a right line; but, in truth, that ascent 
and descent is rather performed in a circle (‘verius fit per 
circulum’); and therefore I pro the time defined by this 
pe as only near the truth” This important quali- 

‘ying clause seems to have been quite overlooked by those 
aie rofessed to give Newton's theory of waves. 
The ond re theory—which teaches that, in wave motion, 
all the particles of a liquid are revolving synchronously in 
vertical circles—though so broadly hinted at by Newton ong 
self as the true one, in the words italicised above, has never- 
theless been developed, for the most part, only within the 
present century. It was first clearly stated and ably advo- 
eated by Gerstner in 1804. More recently, it has been satis- 
factorily established as accordant with observed facts and the 
laws of mechanics, by the experimental researches of Weber 
and Scott Russell, and the mathematical investigations of 
Stokes, Rankine, and others. A concise exposition and de- 
monstration of the theory may be found in a paper by Pro- 
fessor Rankine, in the Phi hical Transactions for 1863. 
Though but just beginning to find its way sparingly into the 
text books, it has me the generally accepted theo 
among men of science ; and having in reality supplanted the 
old hypothesis as an expression of scientific truth, there is no 
good reason why it should not also supplant it, in the lecture 
and recitation room. 

In teaching this theory, however, it is often found difficult to 
make pupils unders how the infinitude of simultaneous 
revolutions which it supposes can take place without mutual 
interference, and in a way as to produce the observed 
phenomena. It was to obviate this difficulty, and illustrate, 
as far as practicable, the modus operandi in question, that the 
piece of mechanism was devised, which is the subject of this 
article. It presents to the ye not merely the surface contour 
of a wave, with its undulatory motion—which, to some 


extent, other forms of wave apparatus also do—but, besides | ; 


doing this in a more exact satisfactory manner, it ex- 
hibits the motions also that are at the same time takin 
lace below the surface, in the whole mass of liquid affected. 
is completeness of illustration is due to the circumstance, 
that in the apparatus, the elementary motions are the same, 
essentially, as in actual waves; hence the leading points, 
geometrical and dynamical, of the theory of waves, are pre- 
sented naturally, and in their true relations. 

The construction of the apparatus will be readily under- 
stood from a brief description, and the accompanying cut. 

In front of a plane surface are two series of revolving 
arms pespint: Fm length of the lower ones being half that 
of the upper. ‘I'wo elastic wires connect the crank-pins of 
each series ; upright wires also connect each pair of cranks, 
and pass down through a plate into the base. The cranks 
all revolve synchronously; they thus keep their relative 
position, and come into any given position successively, each 
in its turn. The relative tion of the cranke of each hori. 
zontal series is such, that the directions of any two, in regular 
order, differ by the same fraction of a whole revolution, that 
the distance between their axes is of a whole wave 
Thus, in the apparatus, the wave length is supposed to be di- 


>, | crest, with the diameter of the orbits of the surface particles. 


length. | ratus, and as may be inf from 





ited tote stat anes and hence the common difference 
between the di of adjacent crank arms is one-eighth 
of a cirele,.as shown in figure. The cranks in each) 
vertical set have their positions always alike. The number 
of cranks, whether taken horizontally or vertically, is arbi- 


tary—a matter of convenience in construction. The syn-| cen’ 


chronous revolution of the cranks is effected by means of any 
suitable mechanism ; such as equal toothed wheels on the 
several axes, wi i 
equal rag-wheels, with endless chain, or metallic ribbon ; or, 
equal cranks, with a rigid connectin es The 


first method is used in the machine, 
the model for the Patent-Office, second and. 
the large and smaller sizes, vely, for the market. . . 








The crank ae represent as many —_ parti 
e 


icles ; the 
circles on the background their orbits. transverse wires 
represent continuous lines of particles, which at rest would 
be horizontal, and be represented by the lines on the back- 
ground drawn just below the centres of the orbits; the upper 
one of these being the surface line, the lower a line of 
particles one-ninth of a wave’s length down. The upright 
wires represent lines of particles which at rest would be 
vertical. Every point in these moving lines describes its 
own distinct orbit. 
The ep ey is constructed to a scale; and so, represents 
a wave of given length, height, and period; but equally re- 
resents also, a wave of any other length and proportionate 
eight, though of period proper to its length, according to 
the law of that relation, as stated farther on. In the 
original instrument, for example, the wave length is 36:n.; 
height from a to crest, 4 in.; and period’ 
0*.76; but it equally represents a#wave whose lengiile 
and height 4 ft, with period: 2.63; and similarly, for other 


mee dimensions. 

ong the particular points, in wave phenomena, which 
o elucidated by this apparatus, may be enumerated the 
ollowing : 

1. The undulating surfac le.—This is shown in the 
motion of the — flexible wire, which presents a con- 
tinuous contour line, of the exact curvature, throughout, 
of a true normal wave; instead of a broken contour, of 
arbitrary form, by means of rising and falling balls, as in 
the ordinary wave apparatus. 

2. The undulatory motion of all sub- es, or lines 
of equal pressure, down to still water—The re ntative 
of such lines is the lower transverse wire, which moves 
similarly to the upper one, but with a less curvature. Every 
such line of equal pressure is a continuous one, composed 
of particles in a state of dynamical equilibrium, and eon- 
stituting an ideal moving wave, exactly as if at the surface 
—the corresponding phases of all such waves being on 
vertical lines. 

3. The genesis of the undulatory motion from the circular 
motion of revolution.—This is seen in the mode in which the 
crank-pins, in each transverse series, or the particles which 
they represent, come in re succession into a given 
position, as they revolve sync’ y in their orbits. 

4. The equality of the height of a wave, from trough to 


—This is obvious in the a and follows directly from 
the mode in which the pl aoe ws is generated. s 
5. The direction of motion of particles of water in the 
different phases of a wave——A glance at the motion of the | 
crank-pins, shows that a particle at the wave’s crest is moving | 
forward, oF in the direction in which the wave is propagated 
and a particle at the trough in the reverse direction, or 
backward ; that a particle on the forward slope is rising, and 
one on age ing. seme tly sod al 
in sub-waves, or surfaces of equal pressures, 
atone afi pa — 


background, as s 
that of a particle’s orbit (or length of a crank-arm), as the 
pe gy weight is to its centrifugal force. Or, putting | 


and r for radii respectively, and ¢ for the time 
revolution, we make m >. 
B:r:: 9; 
Pitg 7 
Whence t=2r - ; 


which is the period of a revolving ulum, or the time of a 
double oscillation of a simple ulum, whose height is R. 
Compare (10). 

7. The dependence of a wave’s period on its length alone 
—not on its height.—This is a from the 4 % 
The period varies as the square root of the length, and is 


wn | Surface orbit, and 


with alternate idle wheels connecting them ; or, | sented by 





there | the 
therefore, is a trochoid. The rolling circle is same for all 
wave profiles, down to still water, l 


arm only differing. The cireumference of this circle equals, 
¥ comm, Ba wave’s length. pacweiany a “ 
“Ih er sharpness crests g 
g ‘owvee. This follows from the preceding, and is ‘aoa in 
relative positions of the -pins, nearer together at 

the crests, farther apart in the troughs. ‘The trochoids 
become, necessarily, sharper at the upper bend, and less so 
at the lower, as the tracing arm approaches to an equality wi 
the radius of the rolling circle; until, when that equality 
occurs, the trochoid passes into the cycloid, which has 
cusps. The cusp of the inverted cycloid, then, is the limit 
of sharpness of a wave’s crest. The — above named is 
equivalent to that of the centrifugal force of a particle with 
its gravity (9). When the latter condition occurs, the wave 
curve is cycloidal, and only then. 

12. The limits of possible curvature of waves—That 
curvature must always lie between the cycloid at the one 
extreme, and the ight line at the other, embracing 








trochoids of every possible variety. 
13. The greater denatian af. thittente ohovk. of 
still water, than of the troughs. 
difference between % . and i 
twice the height due to the orbital of 
that is, to twice the height from which a. to 


uire that ity; or,is athird to 
of t the rolling cinele- and that of 3 eo particle’s orbit ; that is, 
putting R and r for these radii respectively, v for the orbital 


velocity, (-=). and D for the difference in question, 
__¢ 


g 

When r equals R, then D=r, or half the height of the wave. 

14. The elevation of the centres of the orbits of particles 
above the positions of the same particles at rest.—This is shown 
in the distance of the axes above the corresponding lines on the 
background. These. lines show the positions of lines of 
particles at rest, which, in motion, form the wave profiles re- 
presented by the transverse wires. Theele pin question 
is equal to the height due to the particle’s Velocity ; 

by / 7 - : 
or, isa third proportional to the diameter ‘rolling 







circle and the radius of the orbit ; or is eq of 
the orbit — by the 1 of the wave ; thing 
Hi for this elevation, / for wave’s length; other 
symbols as before, “Tee 
a Oe” _ T ¥* . 
2R 2g ! 


When r equals =}, or one-fourth the height of the 


wave, To elevation is due one-half the mechanical 
energy of a wave, the other half to the motion of its par- 
ticles. Thmeieericy is, in other words, half potential, half 


156. The déeereasing diameter of the orbits with _ 
This is seemjim the shorter crank-arms below, and the de- 


creasing litude of sway of the upright elastic wires, 
down to its of rest, which mark the depth of still 
water. of the orbits in diameter takes place 


in a geometrical ratio, and is approximately one-half for each 


| increase of depth equal to one-ninth of a waye’s length ; or, 


more e , putting r and r’ for the radii, ively, of a 
mate in shen middle io behing 

=reE, R being, as before, the radius of the rolling circle, 

and ¢ the bar of the Naperian logarithms. 

16. The iar swaying motion of continuous lines of 

word equal pressure, which at rest are vertical— 
lines are alternately lengthened and shortened, and bent 

at toprol ming Fal at. 0 pom 
17. The varying distortions undergone, ks or sections 

Bow df fap SG a 
.—Such sec are 

the wires, and theit distestions by tho di moni 


spaces. 
18. The fact of sensibly still water at half a wave’s 

Selon the beefs Thies ited in the absence of (steal 

motion at the lower extremities of the upright wires, and is 

a necessary result of the law of diminution of orbits with 

depth, as given above (13). 








the same Nn rae tay soy bw the bergen the 
limits, is it of the Boy in the 


tities oe 
further on. It depends on the centrifugal force the 





19. The ing strain, in wave action, on floating bodies. 
—This in cous tn tha varying angle muadeby the upuightwies 
with the upper transverse wire ; the latter shows the position 
of a raft, for example, lying on the wave surface ; the former, 
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that of a long, thin body, as a board, floating end down ; ZEUNER’S VALVE DIAGRAM.* the same angle, V A W, thro init the dheneid coaal ne 
hence, the relative direction of the wires shows the By Ex. travelled during its movement AVtAW. 
strain to whi 'y is subjected, having both breadth and Af GTESELER. B. pre 

a the hail of 8. veseel Tu great value of rene Sagem ae the Expansion gear with two valves. 
y other points besides the above may be studied to | movements and construction of + sega uced The valve gear, represented in Fig. 4, is one with an ex- 
ae > eats vb Or it is not im- | the author to bring it within the limits of his lectures on | pansion and distribution valve. Let m be the centre of the 


portant to them here. Enough has been stated to 
illustrate its utility, and indicate in what respects it differs 
from every other form of wave apparatus. 

For convenience of reference, and for the sake of complete- | in 
ness, new formule are added, e ing other relations 
among wave phenomena, not 80 directly exhibited by the 
instrument, but important to * in connexion with 
it. Putting V for the velocity of proj ion of a wave, and 
the other symbols as before, of the wave is 


l=on pat ys 
tr og 


Qe R_2 
toa! = 20/2 = 3 
te He” g Vv 


the velocity of a particle on its orbit; or at the crest of the 
wave, 


2ar 2% Vr 2arv gr tgr 
=> = g= TT =R= 1 == 71 


its period, 


ae ee v | 
the velocity of the a of the wave, 


v=4 agi (2! Jav7h ==: 


The sine of the a. of steepest slope of surface is 
2ar_r 
sin @=— ; =F . 

It will be understood’'that the normal wave, to which the 
theory applies, and which the apparatus illustrates, is the 
wave on dee 
depth. In shallow water, the orbits are no longer circles, 
but ovals, or approximate ellipses, of less height than length, 
according to the degree of shallowness. 

When waves pass from deep into shallow water, as toward 
a beach, they become gradually shorter, their total energy is 
imparted to a less and less mass of liquid, and the extent of 
the motion of the particles is proportionately increased. The 
crests also travel faster than the troughs, so that the front of 


each wave beeomes by de; steeper than the back, and at 
ee curls forward and over, exhibiting pare 
of surf. The formule for waves in deep water 


modification, therefore, to adapt them to waves in 
precnt — depth of liquid and ellipticity of orbit enter as 


Te bande soenpaney, im coder to explain ‘the 
‘ paratus-and its uses, to give vee fly the leading points 
the theory of waves, than would be required, were the 
vole cofitaining it more generally potas. For, these 
points thé papers of Professor Rankine have been 
consulted. It is hoped that this outline of the , thus 


incidentally given, will prove not unacceptable to in-} 
structors as may not have at hand the pa rn works; and |. 


that this new piece of apparatus ma 
toward Sreereny a clearer understandi 


ba 6 
has been petented, and is manufactured by 
Mena 8 Ritchie and Kon, the well known philosophic 
instrumentanakers, of Boston, Mass 
Pied &. 


= - 








Tue Pattissr Guns.—An order has been issued from the 
War Department announcing that the method of strengthen- 
ing cast-iron guns with internal tubes having poo rise to 
a practical consideration of the mode of pier such guns 
converted on this _— Major Palliser has comed the 
following proof and inspection: An officer of some experience 
to be sent to the works at which the contract is to be carried 
out, in order to inspect each part before the gun is put 

ther, as to material and manufacture. — is not to 
release the contractor from responsibility, as upon the final 
proof and inspection of the s at Woolwich r ir reception 
or rejection would rest. e guns are to be tested by the 
water proof, and returned if any considerable leakage occur 
after proof, it being optional with the contractor to have from 
five to ten rounds to test the Scenpeds the of bo 
If, after firing these rounds, it is sto 
received, and the extra rounds char, but. if still 
considerable the gun is to be charged and? the extra rounds | Fig 
ES ~ come see No flaws or mort eden 
permitted in the powder chamber before proofssifthey arise } 
after proof, they must be dealt with as atypmesent, and in 
cases where it appears desirable to firevextra. rounds, the 
same method of charging these results is to -be adhered to as 
in the case of water-proof. marks, 
&c., in other ae of the 
unless ve large or clearly 
néglect i “A ufacturec: tne canveri 


oc lininge <a ia aon spond ty the 
emeanaceet aaninipa es teas 
to dotenimonahich mye 
to Stine toy Major Palliser Se er 
guide:the-conversion of 
Gicaiee-ukditeeeionletion io pabliched 
Y, neaniapaatiatearerat a teraieer « 
ways 0} 
Europe in 1806, Ui "Himuceor te the ima as 
follows: Austrian, 38.8 cent.; Prussian, 40.4 per cent. ; 
French, 40.7 per cent; etherlands, 43.7 per cent.; Danish, 
47.1 per cent.; German paar ienk ; Haemuane eek pet 


47.9 per cent. ; Spanish, 55.0 per cent. 
cent.; Russian, 59.4 a pe and; Suma 0T oor a 59.7 per cent. ; od 


water, or: water a waye’s length, at least, in}. 


mechanics, at the Polytechnic School at Saarb-in-Vien. But 
the want of the know of the higher mathematics 
qovage those addressed, did not allow him to give the same 
in i as is published by Professor uner in his 
<analien’ book on valve gears; @ more simple and ele- 
fee the so was per and this was obtained 
‘or the o valve as well as for Meyer's 

ina ley deeb manner. The author Reonght it belo 
meeting of the Society of Engineers at Saarb-in-Vien, and a 
favourable reception as well as the express wishes of the 
an a encouraged him to bring it before the general 
ub! 

P'The chief point of Zeunee’s method consists, ae is well 
known, in the determination of a rin gti figure, composed 
of straight lines and circles, by w: 

position of the valve, for any position of the crank or of the 
, may be easil 





piston. ly ascertained. 
In the Slowing, the construction of the diagram is only 


exhaust , » the centre of the distribution valve, and o 
that of the expansion valve. From what has been already 
said, it va ey Aig ti determine for any — of the 
piston cran corresponding itions 0: centre n, 
with regard to the centre m, and tah of ths-conieo 0, ob 
regard to the centre m; it is, however, of importance to 
ascertain in a similar manner the reciprocal positions of the 
centres n and 0. Thus, in Fig. 5, let A B be the eccentric or 


BF and DG are perpendicular to A C, then A F represents 
with sufficient exactness—according to what has been stated 
previously—the movement of the distribution valve from its 
central position, and A G that of the expansion valve, and it 
willbe thus easily seen that F G represents the distance 
between the centres of the two valves. Dra now also 
BE perpendicular to D G, then F G=B E, and the distance 


Fle FiG.t 














confirmed in an elementary manner; as regards its practical 
application, the above-named book may be itself os 


A. The diagram of the simple valve gear. 


Most valves are moved by eccentrics or cranks, and. in 
“oe to lio the expressions used, the latter may be 
is correct, as an eccentric produces the same 
Laan as a crank correspondin ly fixed, and of which 
a, radius is equal to the eccentricity of the eccentric. In 
1, let 
> ihe centre of the driving axle. 
AB=the valve crank (eccentric) in its central position. 
BC=the eccentric rod. 
CD=the valve rod as far as the valve centre DE. 
If now the crank moves from the position A B into another 
AF, the corresponding position, H J, of the centre of 
laabheies asobtained by erg YI from the point, F, with 
the ee te of a romny’ 3p BC, asa radia, an arc, and 
from t t where this arc: C, marking the 
length ofthe valve rod to the centre ie afte valve, equal GH 
BC. is im practice always very long in prperon to 4.8 
and A C may be therefore, without feaual to KG the 
be taken as equal to BC, and F G eq G; then A 
is also equal to D H, if FK is to AO, or the 
movement, DH, of the valve from its central position is 
— ual to the base of the right angled triangle, A K F, of 
ich the hypotenuse is always equal to the crank radius. 
AB, and of which the acute a angle, AFK, is equal to the 
angular movement of of the crank 





ey placed in a circle, of whieh this hypotenuse forms 


therefore a circle with the crank 
radius, A B, co 0 diamnotanttig/@)ydeutgpenenttiee 
AL, and laying om it the ae ene from Ret; 
the equality of the triangles “A K B, Fig. 2, and A F, 


Mig. bs can very easily be prov. 
movement of the valve from its central position cor- 
| responding ‘to an angular movement.o¢ of crank, is 
thus Tig. & by nylag ~ simply obtained ober o of the are): “ K, 
yin the angle.gt ‘the ——— 
ewe at Get only thenovement of the valve centre 
towards the right hand nid, for the value of between 


AV. Drawing now the valve circles; as constructed in 
Fig. 2, so that in Fig. 3 they touch the line AV in A; the 
corresponding movement of valve from its central position 
for any other position, A W, of the piston crank, will be 
stich ic that part, A K, of the radius of the piston crank, 

is also a chord of a valve circle; and it will be seen a’ 
once, that the valve crank, when the steam crank is in the 
position A W, has travelled from its central position through 





* Translated from Zeitschrift des Vereines deutscher 





Swedish, 59.8 per cent. 


Ingénieurs. April 1868, vol. xii., aah 





»)position, A W of the crank, that part A K of it, 
ut all right angled triangles with the same hypotenuse | si 


. Spel but pe ow ony 7 of the circle, | 
upon the a the angen th hand sido are 
ing movements left hand 
eoehatibia's sina aramanee, de 
Now it will be e: sy, by means of the cirelee obtained in 
Fig. 2, tid which inay’b0' called bniethy ‘valve cireles, to 
construct a dia , which will show for an —— . 
m crank t e corresponding position of the valve. In 
. 3, let AX be the piston crank on the dead Lager 
AB the valve crank sie. If thotenele WANK i and 
febbeonge ont & pin cirele. If aie *, Iris made —e? 
t angle, and = angle X A V equal to Y, then 
md crank will be in the position A Y, 4, in its central 
t®| position, when the piston crank AX stands in the position 








between the two valve centres is again given by the valve 
BE as the base of a rectangular triangle B E D, of which 
the hypotenuse is constantly equal to D B, or to the distance 
between the crank pins of the two valve cranks.” If AH is 
drawn perpendicular to BD, the angle B D Evof'the rectan- 
gular triangle BE D will be equal 
the sides of the two angles are to each other. 
—a now the line A H to 
and the latter to be rotating, the shape of the rec- 
tangular triangle, B E D, will be determined‘ the known 
hypotenuse, B, and the corresponding ¥v 
HAF. The shape of the im oy ae for example; fn Fig. 6 
drawn for an angle H A F= 5 the eeapactiaes Sie! 8 D upon 
> y is then nil, or the vc redeod the valves coincide: 
t is now easy, in an us ‘matitier, t, as @ 
chord of a cineld whose diameter vemaeadlins 
valve circle for any value of 


the angle HAP)» For if, in 
Fig..7, A is the centre of the 


piston crank, and A X its 


position at the dead point, if next AB. and A D are the cor- 


g positions of the cranks or eccentrics for the dis- 
mt then suppose the axle to-be turned 

AX, and AH will fall upon AX, or the valve 

centres will coincide, and the corresponding ition, AV of 

the steam crank will be found, when angle X A V is made 
equal to angle H A X. 

Drawing now the two circles, of which the diameters are 

equal to B D, so that they touch AV in A; for “7. other 

ich is 

situated ‘as @ chord in one of the circles, will represent the 

pdistance apart of the valve centres. The 

‘accuracy of ‘will be seen, if we consider, that, during the 


tangent, | crank passes. h the angle VA W, the line A H removes 
at the same ‘angle fou AX. 


Tue Cuupron. Coat Sinxines—At a meeting of the 
workmen employed on these works near Nottingham, held on 
Saturday evening, forthe purpose of forming a Mutual 
Provident Society, Mr» Brown, mining engineer, confidently 








paeserted that conl quistodzand ex a he the hope that in 








about five —— time they reach h the measures. 
clogs ] y vay d and — 
loopy was pee in the course of a 
that, ha of the borings, 
he was convinced of the bona dectinecten, iat the mr 
taking, .and:he believed it 


A 
show held near Sydney there was a. 
of colonial minerals—mainly the. the. north-west. 
There were i of 


below the equivalent ofthe mountain limestone—the “dare« 


specimens of amethyst-crystals from the err os 
amare lime from below. pth at Maitland,’ evi 


prettily veined black marble from the Williams River, lime- 
stone strongly im pogueted wae from Stroud, crystals 
of lime from Singleton, alum from Berrina, oil shale from 
Wollongong, turpentine from Carooray, malachite from Peak 
Downs of surprisingly rich lustre, \ pears. ore from Bungonia, 
meerschaum from the Richmond, and cinnebar, a recently 
discovered Lape epee which is found in large 

———— from the Calliope goldfields dis- 





played old upon tone, clearly indicating the age of the 
gold deposit. 


t6 the wingle HA F, for ” 


Pema e or of the * 


— and expansion valves, and if A ind dhpeguehe : 


jan ake the Engtisheoal miner., ‘There were also shown 


dently organic; white sulphur-from Wingen Mountain;: 


quantities at 
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Tue publication of the first prize design for the proposed 
Paver Harbour, by Mr. T. Claxton Fidler, has nm un- 
avoidably delayed for several weeks, and in consequence of 
our having been. furnished earlier with the second com- 
petitor’s p that design appeared in our. columns out 
of its due course.- The agp f which the appearance 
of Mr.: Kinipple’s. scheme called forth, has ion the 
natural expression of some less fortunate engineers and the 
fair criticism of others. On examination of the two fa- 
vourite designs we consider that the commissioners have 
shown a wise and impartial Ta in voting Mr. Fidler’s 
plan to be a good first, and Mr. pple’s a moderately fair 

the merit of which was so evenly divided with the 
third favourite scheme, that it obtained second prize by 
the small majority of two votes. While ascribing to Mr. 
Kinipple all merit due to the care and appropriate arrange- 
ment of his scheme, we hold Mr. Fidler’s to be a far superior 
and better considered plan. In fact, the advan’ claimed 
for the first arrangement are all comprised in second, 





while many of the weak features are avoided. Thus moderate 
sized lock gates close the communication between the tidal 
harbour and the wet dock in Mr. Fidler’s drawings, whilst 
Mr. Kinipple shows a gate of such large dimensions that it 
could not be worked with facility; the graving dock is as 
commodious, the wharfage room more e and the 
lines of warehouses between Hamilton-street and the docks 
are arranged with far better judgment by Mr. Fidler than by 
Mr. Kinipple. It is true that there is only one entrance to 
the system of basins, whilst the plans which gained the 
second premium have two, but this drawback is more than 
compensated by the complete and admirable railway and 
siding arrangements. 

The works consist of a tidal basin, with entrance 
from ihe « water channel, a double graving dock, with 
entrance from the tidal basin closed by a caisson, and an inner 
or ag meted with the ae basin by an it's 
with a si pair of gates, an necessary, a 
lock, as chown on the plan. 


If there is @ principle clearly established in the vexed 
question of silt and scour, it is ‘nt « quent hes always a 
tendency to scour the concave, and silt up the convex 

of its bends; in order, , to secure the outer entrance 
from silt, it is placed as far from the convex bend, and as 
near the concave bend, of the current as possible, consistently 
with ing a sufficient offset on the south side to ent 
ating eaete from interfering with those along 
the south quay. 

If a submersible timber dam were raised, in the line of 
the buoys, on the opposite side of the next bend up to half- 
tide level, it would by deflecting the ebb current, assist in 
keeping the entrance clear, but only experience can show 
whether this is necessary. . 

The outer entrance is 115 ft. wide, and its position and 
line are chosen 80 as to afford direct ingress from the deep 
water channel at C, with especial reference to vessels enter- 
ing a little before high water. The apparent course of a 
vessel making the entrance by the line, CE, at this time 
of the tide, would lie more to starboard than that line, as 
shown at D E, and upon entering between the piers the flood 
tide, ceasing to act upon her forebody, would slew her stern 
still farther towards the north pier, so that her easiest course 
after entering the basin would lie about in the line E F. 
The passage through the 70ft. entrance, being the most im- 

rtant, and that used most frequently by My 3 vessels 
Prhich would always come in at that time of tide) is 
therefore arranged on this line. 

This entrance is closed by a single pair of gates; the ques- 
tion whether the lock should alles shown will have to 
be decided by a closer estimate to be made of the probable 
extent of traffic, epesiely in small vessels and colliers. The 
inner dock is therefore a wet dock proper, and not a tidal 
harbour ; in order that a tidal harbour should offer the same 
acco! i 4.6. vessels of the same 
owe it would have to be 10 ft. deeper, involving the cost 
of 10ft. —_ excavation over the whole area and quay 
walls, say, 43 ft. high instead of 33ft. If a tidal harbour 
were constructed of the same depth of, say, 25 ft. below high 
water, then the to of the largest vessels it would accom- 
modate would be to the tonnage of those that may use it as 
designed, as 15* to 26° nearly, or say as 1 to 4. Moreover, 
vessels rising and falling with the tide alongside quays and 
coal drops in an oan lenbous are subjected to a constant 
source of inconvenience and damage. 

Direct access to the graving dock and north quays is pro- 
vided by a swing —_— crossing the two entrances in one 
length and centre in the middle. 

little to the north of the outer entrance the deep water 
channel widens considerably, as shown by the two fathom lines 
on the plan; this natural bay obviates the necessity of any 
entrance to the east end of the wet dock; vessels: arrivi 
from up the river will always'come down with the ebb, an 
it will be seen can easily swing round to the western entrance, 
while those leaving for up the river would leave on the early 
flood and could as easily swing out; and as all the. lines of 
passage lie well in the middle of the tidal basin, the thro’ 
traffic will not interfere with vessels berthed alongside t 


uays. 
7 Ts Cit beakis covers 8 tetenendollt afford on the north 
side 200 yards quay, with considerable area for the storage 
of timber, &c., with sidings connected with the low level line, 
hereafter described; on the east side are the inner entrances, 
landin ve howe boat stairs, ag on +e side 165 = 
uay for gen purposes, with a siding connected wit. 
ow" loved’ Uno, and direct road approach from Hamilton- 


street. 

The graving dock will at first be constructed only as far as 
the grooves for the intermediate caisson, at 450 ft. from outer 
caisson; when the extension of 300 ft. comes to be required, 
the intermediate caisson will allow of its construction without 
interrupting the use of the 450 ft. dock, and without coffer- 
dam, and when that extension is completed, will afford the 
means of docking and undocking vessels in the outer length 
without floating a vessel that may be lying in the inner 
length. 

graving dock is, besides, so placed as to allow of the 
construction of an entrance at its eastern end, direct from 
the river, thus permitting the eastern end of the dock to be 
constructed oan opened for use without waiting for the exe- 
cution of any other portion of the works, if that should 
appear desirable. - This arrangement, though involving some 
aiditional cost, would possess the advantage of allowing 
vessels to be docked and undocked at either end, without 
interfering with the other section. f 

To the north of the graving dock there is more space than 

i be required for pumping engine and repairing 
yard and eds. This may be thrown into the area for 
storage of timber, or may be at any time utilised for the con- 
struction of a Morton slip, as shown. The wet dock, when 
completed to the full extent shown, will cover 144 acres ; its 
construction may, however, be divided into two: operations, 
the west dock and western wall of the jetty being first exe- 
cuted. 

Jetties afford the means of increasing the quay accommo- 
dation at an economical rate; but they must be spaced sufli- 
ciently far apart to allow free room for the manceuvres of 
vessels, and to leave between them ‘sucha length of main 
quay as to ensure that no-large fraction of it should be un- 
available. The jetty, as shown 350 ft. long x 100 ft. wide, is 
accordingly placed at a clear distance of 700 ft. from the west 
end, and 310 ft. from the east end of the wet dock, and leaves 
an opening of 200 ft. between its north end and the north quay 
walls. south side of the wet dock is laid out for general 
merchandise, and gives ample space for sheds and ware- 
houses (with inexpensive foundations) and direct road and 
railway communication, The dock road falls 1 in 30 from 

ilton-street at the west end, and runs parallel to that 
street the whole length of the ground, leaving a plot of land 
90 ft. wide, and with double frontage of 1800 ft., for feuing in 


tuity. 
Pe the toe level line leaves the Caledonian Railway at A, and 





falls by a gradient of 1 in 60 to the level of the quays at B, 
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crossing Hamilton-street on the level (the street being raised 
2 ft.), and rums thence along the whole south side of the wet 
dock and tidal basin, while a branch is carried round the 
north side to the graving dock and timber yard. 

The coal traffic is kept entirely distinct on the north side. 
The advantages of shipping coal from a high level, with 
lines arran; on the gravity system, as practised on the 
Tyne, are too well-known to need remark. The high level 
railway leaves the Caledonian at A at 39.0 above O. D.; 
crosses over Hamilton-street by a bridge at 38.0 above O. D., 
leaving about 20 ft. headway ; disses by an up gradient of 
1 in 120 to the coal sidings, where the full trucks will be left 
by the engine. Thus far the curves are all of 20 chains 
radius except a small length at the sidings of 10 chains 
radius. The sidings all run together to one line, cross over a 
bridge over the low level line and roadway, and over a weigh- 
bridge, and then separate again to the several drops, so that 
trucks from any one siding may be taken to any one drop. 
The gradients are so arranged (sharpest round the sharpest 
curves and so on) that the full trucks, when uncoupled from 
the trains in the sidings, will themselves run down by any 
one of the lines to the } in 100 back gradient, which runs 
over all the hoppers ; here a can be stopped over any one 
of the coal drops and emptied, and will then run down by 
the line marked “ Return line for empties,” to the level 
standing ground at K, from which they can be pulled by 
engine up the 1 in 60 gradient of the low level line to Cale- 
donian junction, or any trucks can be separated and dropped 
down the siding at K to the low level line for use on the 
quays. 

The standing ground gives sufficient length between the 
bottom of the gradient and the level crossing to allow the 
empty trucks to be easily stopped, when braked down, with- 
out any danger of their running over the crossing. 

The high level embankment, 35 ft. to 40 ft. above high 
water, will afford material shelter to the shipping in the 
docks from north and east winds. 

The whole inner dock gives on the west, south, and east 
sides 900 yards of available quay for general merchandise ; 
on the north-west side, 200 yards for shipping coal; and, on 
the north-east side, 290 yards of quay, which may either be 
used for general purposes, or for extension of coal traffic, 
both railways being in proximity. 





THE BROOKLYN WATERWORKS. 


Tue conduit which receives its supply from the various 
reservoirs, terminates in a small basin at the lowest level, 
where is situated the first, or Ridgewood pumping station 
(see Fig. 2, page 393). Fig. 16, on the same page, shows a 
section of the basin, and the pump well, within the engine- 
house. Four sluiced openings connect the terminal basin 
with the well. The foundation here was of sand, and the 
well and basin were built upon a timber platform covered 
with 12in. of concrete; the former is constructed with a flat 
invert of coursed granite, radiated, as shown. The level of 
this invert is 3in. below tide level, and 2 ft. beneath the in- 
vert of the terminal basin, by which a depth of 7 ft. is main- 
tained in the well, when there are 5ft. of water in the 
conduit. 

Two large engines are contained within the station, each 
of which have a delivery capacity equal to 8,000,000 gallons 
a day into the reservoir above, the amount of lift being 152 ft. 
We refer our readers for drawings and description of these 
engines to the 260th page of our first volume. The engine- 
house is 84ft. long by 69 ft. wide, and two boiler-houses are 
attached as wings to the main building. Each of these is 
60 ft. long by 45 ft. wide, and is large enough to receive the 
boilers for two engines, The six boilers requisite for supply- 
ing the stea.a to the two engines now at work, are contained 
in the boiler-house forming the eastern wing of the building. 
The whole structure is built of brick, faced with brown pressed 
brick, while fine dressed Connecticut free-stone forms the 
materials of which the quoins and main courses are formed. 

There are two rising mains connecting each engine sepa- 
rately with the reservoir above. The mains are 36 in. in in- 
ternal diameter, and are formed of cast-iron pipes in 12 ft. 
lengths. The lower portions are 1} in. thick—a strength 
which gradually decreases ith of an inch at a time to the i - 
charge level, where the mains are 1} in. thick. The weight 
of these pipes per square yard varied from 1320 Ib. for the 
heaviest, to 950 1b. in the lightest, section. The sockets, 
Fig. 21, were 6 in. deep, and the joints were made good with 
lead, for the whole length, carefully caulked, and the use of 
yarn packing was entirely dispensed with ; but in spite of all 
the precautions observed, considerable leakage occurred at 
the joints exposed to the greatest pressure, which was checked 
by } meme with renewed caulking. 

The high-level outlets of the main do not deliver direct 
into the reservoir, but into a masonry chamber, the outlet 
from which is almost coincident with the high water of the 
reservoir. The pipes were not taken through the sides of 
the reservoir, in ole that the whole length of the pipes may 
be accessible for repairs, without breaking into the retaining 
banks. About the middle of each ascending main a check- 
valve is placed, to prevent the flooding of the lower level, 
in the event of any of the pipes bursting. A 3 in. pipe, pass- 
ing around the outside of the check-valve, connects the two 
chambers, so that, if needful, all the water contained in the 
upper half of the main may be drawn off when desired. In 
practice, it has been found necessary to keep a cock in the 
3 in. pipe open for the passage of any air that may have col- 
leetod within the main, experience having shown that a 
slight accumulation of air is apt to form Lie the check- 
valens and jar the engine. 

The Ridgewood reservoir, situated on the crest of the central 
irregular range of hills, before described as intersecting the 
Long Island, occupies, altogether, an area of 484.acres. Only 
about two-thirds of this tract is converted into a storage 
ground, the remainder being reserved for a similar purpose 
in the future. Every precaution is taken to maintain the 
supply of water in a state of purity. No trees are planted 





near the reservoir, lest the scattered leaves should fall into 
the water, and, besides fouling it, choke up the'sluices to the 
distributing mains ; and it is not permitted that the road 
skirting the grounds should be for driving upon, lest the 
dust created by traffic should also sully the water. A dam 
divides the reservoir into two compartments, the eastern one 
of which is 11.85 acres in extent, and the formeri18.73 acres, 
making a total storing space of 25.58 acres.’ Before con- 
struction it was stipulated that the capacity of the resérvoir 
should be 120,000,000 of gallons, but the actual amount it 
contains is nearly 129,000,000 of gallons. Theheights:of the 
enclosing embankments vary from 30 ft. to 4ft. or 5ft.,\eor- 
responding with the extremely oe ele the 
ground, and consequently the inner slopes 
an artificial Seok, and partiall — the natural percns 
the contour of the ground sen it necessary. : 

The spoil excavated in forming the bottom of the reservoir 
was carefully screened and used for the embankments.’ The 


boulders were first removed and laid aside for paving, and | 


subsequently the earth was cleared from all stones above 4in. 
in diameter. The outer retaining earthworks are 20 ft. wide 
at the top, and 4 ft. above the average water level, while the 
central dividing bank is 15 ft. wide at top and 3 ft. above 
water level; the slopes in each case are 14 to 1. The heart- 
ing of the embankment is a puddle wall, made from selected 
earth taken from the excavations, and mixed with stiff clay ; 
it extends to a height ot 2ft. above the water line, where it 
is 3 ft. wide, and widens downwards with a batter of 1 in 12 
On such parts of the bank as rest upon the natural earth the 
face of the slope is covered with 2 ft. of puddle, which is 
extended inwards to the central wall, where the natural 
foundation ceases, and the work is carried pon made 
ground. The earth and clay having been mixed in due pro- 
portion it was laid in horizontal courses of 6 in., and sufficient 
water having been added to mix the puddle into # thick 

aste it was worked with spades into a consolidated mass. 
Bach layer was allowed to set before the next was added, 
which was worked into the lower one with cross spade cuts. 
Simultaneously with the construction of this puddle wall, the 
earthwork of the embankment was carried upwards in 9 in. 
layers, each of which was thoroughly consolidated with 
heavy iron rollers, to prevent as far as possible any subse- 
quent settling of the work. The bottom of each compart- 
ment of the reservoir was properly graded with a fall of 8 in. 
towards the outlet, and covered with 2 ft. of puddle, and a 
thin layer of fine gravel. After completion the sides of the 
reservoir were trimmed to the required slopes, the outer sides 
sown with grass seed, the inner paved with stones laid on a 
formation of well packed gravel. 

The inlet and outlet chambers are placed at the south and 
north ends of the reservoir, immediately in a line with the 
dividing branch of the reservoir. Each chamber is 
with branch channels provided with sluices, so that a com- 
munication can be effected with either or both reservoirs at will. 
The distance hetween these two chambers is 1216 ft. which dis- 
tance, at least, the water has to travel before it enters the 
distributing main, at a velocity sufficiently low to give time 
for the deposit of any sediment held im suspension. The 
inlet chamber is 28 ft. long by 19 ft. wide, the invert being 
6 ft. below the high water level in the reservoir, and 44 ft. 
below the centre of the mouth of the delivery pipes. From 
this chamber the branches proceed, one to the eastern, the 
other to the western division of the reservoir (Fig. 19). 
Sluices are fitted to the opening of these branches, and the 
water falls into a paved well to protect the sides of the reser- 
voir from being washed away. The inlet chamber is Jarge 
enough to receive the discharge of four ascension mains, 
which is the number necessary to deliver the discharge from 
engines, when the ultimate daily duty of 32,000,000 gal- 
lons is required. 

Passages 11 ft. square connect the two compartments 
of the reservoir with the outlet chamber; each passage is 
blocked with a stone dam, in which are four openings, the 
lower one 3 ft. by 4ft., and the upper 3ft. square; these 
openings are guarded by sluices on one side, and by wire 
screens upon the other (Figs. 16 and 20). The mouthpieces 
of three 36 in. distributing mains are placed in the back wall 
of the outlet chamber, and behind which is built a dry 
well, where are found the stop-valves attached to the 
mains, as well as the cocks of two 12in. water pipes, which 
are placed at the lowest level, and are to be used for draining 
the reservoir when necessary. 








LIQUID FUEL ON SHIPBOARD. 


Tue following is the report of Dr. Paul on the results ob- 
tained at the practical trial of Mr. E. Dorsett’s system of 
burning liquid fuel on board the screw steamer Retriever on 
a trip from Deptford to Coal House Point and back on the 
23rd of October, when the quantities of oil used and of water 
evaporated were noted and checked by Mr. T. R. Crampton, 
C.E., of Great George-street, Westminster, Mr. Alexander 
Wylie, late of the Royal Mail Company’s Service, and Mr. 
H. Anderson, of Messrs. John Penn and Son. These gentle- 
men, without following Dr. Paul through the chemical 
reasoning worked out in his report, have certified that the 
facts of consumption and evaporation on which his report is 
based are correct, and those which actnally were observed by 
them on the occasion referred to. 


Report. 
Practical Trial of Liquid Fuel on Board the Retriever, 
October 23, 1868. 

Material used. Dead oil, weighing 10.5 Ib. per gallon. 

Method of using the oil. Burning the vapour under pres- 
sure according to Mr. Dorsett’s patent. 

On starting, at 12.25 p.m., the level of the oil in the vapour 
generators was observed and noted, and, in order to estimate 
=¥ atty of oil consumed duri bp het the four 
cy: cal tanks containing the supply of oil were gauged, 
and their contents ascertained to be as follows: 





Internal diameter of drum tanks 30 in. 
Capacity at lin. depth 2.55 gallons. 
in. 
Tank No. 1 contained at starting oil to the depth of 22.25 
”? 2 ” : ” ” ” ” 36.50 
” 3 ”? Aa : ” ” ” 38.50 
eS 37.50 
oe A 
Total depth of oil in the four tanks 134.75 


The vessel ran down below Gravesend, and then returned 
to Deptford. On ig there, at 5 P.m., the oil in the 
vapour generators was it to the same level as on start- 
ing, and on measuring the oil remaining in the tanks they 
were found to contain as follows : 

Tank No. 1.. Nov2sNo.3. No.4. Total contents. 
Depth of oil, 36.0 3.5) 4 n 


i 8. 25 44.5 in. 
Therefore, the q ‘ef.oil which had been consum 
during the 4 hours 


minutes was bs eg 
=230.1375 gallons, as the oil weighed 10.5 lb. per gal- 
lon, the tht of ay was 2416.44376 lb., or 1.078 
ton during the 4 hours 35 minutes, the average rate of con- 
sumption being 527.607 lb. (=60.25 gallons) per hour, or 
37904 Ib. per minute. : 2 
In order to estimate the evaporative duty obtained with 
the oil, the capacity of a portion of the boiler corresponding 
to two points on the gauge glass had been previously ascer- 
tained and found to be 430, and when the water level 
in the boiler was at the hi one of these 


oo - 


oof eet ” ” ” 


ints, the feed- 
water and blow-off cocks were closed, and the time observed, 
nate elapsed before the haa we level was wee to = 
ower point, the engines being kept going meanwhile. e 
eva hacen of this 450 gallons of water occupied 36 minutes, 
“ite ap according to the foregoing determination of the average 
rate of consumption, viz., 8. Tb. per minute, 7 tity 
of oil caimanad tala 36 minutes was 316.56241b. The 

ure on the boiler was, on the pee 15 Ib., correspond- 
ing to a temperature of 262° Fahr., and the rate of evapora- 
tion under these conditions amounted to 


4500 Ib. . 
=14.215 Ib. per Ib. of oil consumed. 
316.5024 - P 
Reducing this observed evaporation to the sop gee evapo- 
ration at 212° Fahr., the result becomes 14.428 Ib. per Ib. of 
oil consumed, which is equivalent to an evaporative duty of 
12.356 Ib. of water heated from 60° Fahr., and converted into 
steam at 212° Fahr. 

During the trial very little smoke was produced, and 
during great part of the time none at all. temperature 
of thi ace gas passing into the funnel ranged from 250° 
to 360° C. (=482° to 662* Fahr.), or, on the average, about 
572° Fahr., and, as the external atmospheric temperature was 
about 50° Fahr., the waste of heat in the discharge 
co mded to an increase of tem ure to 522° Fahr. 
above that of the air consumed in feeding the furnaces. 

For the of arriving at some approximative estimate 
of the extent to which the result obtained in this practical 
trial corresponds with the actual evaporative — of the 
material used, it seemed to me desirable to calculate theoreti- 
cally the amount of heat it is capable of generating, and the 
maximum effect to be expected from its application under 
the nay Bens ome obtaining in practice, upon the same 

rinciple which I have already applied in the case of petro- 
eum andshale oil. So far as the chemical nature of dead oil 
is known, it is a mixture of several substances—such as 
phenol and cressol, which contain, besides carbon and hydro- 
gen, some oxygen, together with a variety of hydrocarbons, 
such as naphthaline, xylol, cumol, cymol, and perhaps others. 
According to the chemical composition of these substances, 
and on the assumption that the combustible carbon and 
hydrogen they contain will generate when burnt with just 
sufficient air for perfect combustion, quantities of heat sufli- 
cient for converting respectively 11.369 Ib. and 41.896 Ib. of 
water at 60° into steam at 212° Fahr. for each pound of car- 
bon or hydrogen burnt, when allowance is made for the heat 
rendered latent by the vaporisation of the water resulting 
from the combustion of the hydrogen, and for the waste of 
heat due to the furnace gas being discharged at a tempera- 
ture of 600° Fahr. above that of the air supplied to the fur- 
nace for combustion, the theoretical evaporative powers of 
these substances and the evaporative duty they are capable 
of effecting will be as follows for 1 Ib. weight of each : 


Evaporative power. Evaporative duty. 
Ib. of water at Ib. of water at 
212° Fahr. 60° Fahr. 
12.2437 ooo. ote, AO.SOES 
13.0096 11.1632 
15.4635 ove eee 18.2675 
16.5866 eve ee 14.2415 
Cumol ... 16.7838 oo «- 14.4126 
Cymol 16.9422 ove we 14,5500 
It is possible that dead oil may contain other substances 
richer in ae than any of above, and in that case 
the oil would have a proportionately greater evaporative 
power ; but having regard only to those constituents of dead 
oil which are known, it will be seen that their evaporative 
power varies from 12.24 to 16.94, and that when burned 
under the conditions above mentioned the evaporative duty 
of which they are capable varies from 10.5 to 14.5 per Ib. 
of each substance, the average —a. duty being equal 
to 18.023 Ib. of oe ogg from = and yo 
into steam at 212 .; consequently evaporative duty 
of dead oil will vary about this amount, according to the re- 
lative proportions of these substances, which it may happen 
to contain. 
The result thus arrived at on 
os ‘iaaiahton to 


Phenol 
Cressol ... 
Naphthaline 
Xylol 


trial the 
12.356 1b. for the evaporative 
than the ancy duty indica’ oe i If ne 
correct to composition as represent 
above, this approximation between theoretical and practical 
results would indicate that the application of liquid fuel, 


duty which is only 667 less 
of 
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according to Messrs. Dorsett and Blythe’s system, insures not 
only a very perfect combustion of the ail, but also a yery full 
utilisation of the heat generated.. Lhe very small amount of 
smoke produced during the trial would involve some waste of 
heat, and would to some extent account for the difference be- 
tween the two results; but it must be remembered that in 
the trial the average temperature of the furnace gas dis- 
into the funnel was 572° Fahr., or 522° Fabr. 
above that of the air supply, while in the calculated result it 
is taken as being 600° lahr. above the air supply, so that in 
the practical trial there was a more efficient Tae ceacentieal 
“pp ication of the heat generated than has been assumed in 
calculation. A still further economy of the heat gene- 
rated might be effected by heating the air supplied to the fur- 
naces by the waste heat passing away into the funnel, and itis 
probable that in this way the combustion might be regulated 
and rendered so perfect that there would not be any waste of 
heat arising from smoke. These considerations lead to and 
justify the presumption that when the various appliances for 
urning liquid fuel according to this system shall have been 
more thoroughly perfected and adapted to the conditions and 
uirements of steam navigation an-evaporative duty of 

13 ]b. per pound of oil burnt may be Senliond.. 

‘But —— regard only to the result actually obtained at 
present, it will be seen that the evaporative duty realised in’ 
this trial is about 100 per cent. than that ordinarily 
obtained with an equal weight of coal in steam vessels—that 
is to say, a duty of about 7 Ib. Leal pce of coal consumed. 
Therefore the weight of oil required to fuel a vessel would be 
only one half that required of coal, or the weight of fuel to be 
carried would be only half as much as when coal is used. 
Then taking the ton of coal as stowed on board a vessel to 
eccupy 43 cubic feet and the ton of oil as occupying 34 
eubic feet, the quantity of oil equivalent to one ton of coal 
would oceupy only 17 cubic feet, so that the saving in 
stowage space would amount to 60.4 per cent. of the space 
required for coal. (Signed) Bens. H. Pavt. 

8, Gray’s-inn-square, October 26, 1868. 








Ineication Works in Inp1a.—All over India the Public 
Works officers are engaged on surveys in connection with new 
projects for irrigation. The progress in the Punjab and Oudh 
1s reported in the Gazette. The work done on the Western 
Jumna canal comprised several projects for making drainage 
channels to relieve the country from floods, and the collec- 
tion of information with regard to a proposed alteration of 
the line of the upper portion of the canal where it runs 
through low ground. Operations on the right bank of the 
Sutlej] were commenced for the p of deciding on im- 
provements to be made to the isantation canals, by which 
this portion of the country is intersected, and the informa- 
tion collected will be useful in fixing the position of the head 
of the new canal lately proposed by Colonel Strachey for the 
irrigation of the lower portion of the Baree Doab. Ve 
little was done with respect to the canals from the right 
bank of the Indus, owing to the lateness of season at which 
the officers joined. With respect to the Sirhind canal for the 
irrigation of the country between the Sutlej, the Guggur, 
and Sursootti rivers, the position of the head of the canal at 
Roopur has been decided on. The channel has been lined 
out as far as the point where the branch will leave the main 
line, The survey of the trial line for the Puttiala feeder has 
been carried on for a length of 80 miles. The surveys in 
Oudh have proved the practicability of constructing a first- 
class canal for irrigation and navigation from the Sardah. 
At a short distance below the debouchure of the river from 
the hills there are two sites, either of which is well adapted 
for the construction of the head works of a canal. The supply 
in the Sardah is sufficient for the irrigation of the country as 
far as Fyzabad. If required, the canal can most probably 
be extended to the Azimghur and Jounpoor districts by hav- 
ing a supplementary head near the junction of the Sardah 
and Koreallee. 

Tusg We.is.—The Australian correspondent of the Times, 
in a notice of a local agricultural show lately held near 
Sydney, speaks as follows of a tube well exhibited there : 
“There was another exhibit among the implements which 
demands notice. I refer to a tube well, exhibited by Mr. 
Keene, the Inspector of Mines, which seems to be the fac- 
simile of the well which he sank twenty-eight years ago at 
Briscous, near Biarritz, in search of the brine spring which 
he suspected to exist there. That well was sunk to a depth 
of 140 ft., and is still in operation. Its superiority to the or- 
dinary tube well is unquestionable. Itmay be sunk through 
the solid rock, and, admitting of a force-pump, water may be 
raised from any reasonable depth, while the well now notor- 
ious as the “Abyssinian,” fitted only with a suction-pump, 
cannot raise water which is beyond 28 ft. of the surface. The 
tube to be sunk is not shod with a steel point and pierced 
with holes ; it is quite open at bottom, and a free 
cutting circumference in contact with the ground. It is 
driven by a monkey worked by means of a simple frame 
placed over the bore. If rock is encountered, a jumper is 
used inside this first tube, the —7 and rope of the monkey 
frame being used to pull it up and let it fall. This jumper 
having pretty free motion within the tube makes a way of 
larger circumference than the tube, which is easily driven 
down to occupy the position thus secured forit, The jumpers 
are adapted to the rock they have to penetrate. For quittin 
the rubbish made by the jumper, a tubular jumper is aes. 4 
which, when filled with material, is withd and emp 
As the bore deepens tube is added to tube until water is 
reached. When this feat is accomplished, a second tube is 
inserted with the plunger and valves of a pump at the bot- 
tom, and is lowered, together with a rod reaching to! the sur- 
face, the latter being then worked by the usual lever.” 

Roya Docks at Corx.—We understand that the works 
of the Royal Docks im Cork .harbour' are progressmg = 
satisfactorily. It is expéeted that the foundation stone wi 
be Iaid early next spring. There’are upwards of 400 convicts 


Had 





employed in various duties,as stone-cutters, ters, and 
labourers. ‘There are, in addition, 100 men employed by the 
contractors. 


FOREIGN COMPETITION IN IRON. 


| Wwe valuable "paper by Mr. I. Lowthian Bell, read 








at the last quarterly meeting of the North of England 
Ironmasters, has been reprinted in full. 

Although the production of iron is far greater in 
France than in Belgium, so also is the consumption, 
and it is Belgium that we have lately been in the habit 
of regarding as our most formidable competitor for the 
supply of iron to foreign markets. We have room 
here to extract only the precise aud interesting in- 
formation given by Mr. Bell respecting the manu- 
facture of iron in the kingdom just named. 

The position of Belgium, in to the manufacture of 
iron, is less complicated than that of France. In the latter 
the coalfields, as we have seen, are small and isolated, with 
the iron ore lying at very various distances from the fuel. In 

lgium there is one great coal basin stretching from 
Liége to Mons. The annual production of the kingdom is close 
on 11 million tons, which not only enables it to supply all its 
own wants, but also to export largely to other countries, 
particularly to France, which annually receives about 4 
million tons of Belgian coal, From inquiries made in the 
country, the average cost of coal, as it is worked, in spite of 
cheap labour, varies from 5s. 6d. to 7s. per ton. This arises 
from the thinness of many of the seams (about 20in.) and 
the distorted manner in which they occur, to which must be 
added the great depth of many of their mines, some of them 
being above 500 fathoms. The facilities possessed by Belgium 
of supplying adjacent. countries with coal are the means, 
along with its own consumption, of enhancing the value of 
this article, which at the pit’s mouth commanded last year 
from 9s. to 10s. 6d. per ton. 

The Belgian ironmaster enjoys advantages more analogous 
to your own in respect to the relative position of his ore and 
eoal. The furnaces, generally speaking, are situated in the 
coal districts, to which the ore usually can be transported by 
water for 1s. to 2s. per ton. A considerable quantity of 
oolitic stone is brouseh from Luxemburg to Belgium, the 
carriage of which is 4s. to 5s. 7d. per ton, depending upon 
the work at which it is consumed. 

In practice you may assume that, so far as carriage of 
materials is concerned, the Belgian maker and yourselves 
stand upon a similar footing in the amount payable upon a 
ton of pig iron. 

Although Belgian coal is in some instances so impure that 
it requires the preliminary treatment of washing, yet it 
possesses the great advantage of being very rich in fixed 
carbon, yielding in ordinary ovens 70 to 72 per cent. of coke, 
and in Toes known as the Appolt ovens as high as 80 per 
cent. Asarule, coke may be taken at 1ds. to 16s. delivered 
at the furnaces.* 

The iron ores are chiefly oxides, containing from 28 to 40 
per cent. of iron, and cost about 10s. to 12s. per ton at the 
works, yielding about 35 per cent. The Luxemburg oolitic 
stone, however, will not cost above 6s. to 7s. per ton, and con- 
tains also about 35 per cent. of iron. 

Limestone is very cheap, being delivered at the furnaces at 
about 1s. 6d. per ton. 

The quality of the ore used enables the Belgian furnace 
owner to use one-fourth of mill cinder for ordinary iron. 

The present make of pig iron in Belgium is about 400,006 
tons; and, so far as I could ascertain, you may accept 10s. 
as being the additional cost of a ton of mine iron as compared- 
with your own. It may be doubted whether the iron ore of 
the mines would be sufficient to enable the makers in this 
part of the Continent to add materially to their powers of 
production ; but there is no doubt the importation of iron- 
stone from Luxemburg would materially assist in adding to 
any deficiency of their own resources. The great demand, 
however, which exists for coal for various purposes connected 
with the different branches of industry which distinguish 
this prosperous country will in all probability place a check 
upon any very notable extension in its powers of manufac- 
turing iron. 

In respect to quality, good iron is manufactured in Bel- 
gium ; but there is also, from the amount of mill cinder em- 
ployed in the blast furnaces, a considerable proportion of 
metal of an inferior description to be met with. 

All that has been said in reference to the increasing value 
of provisions in France, and the effect it has had on the value 
of labour, is applicable to Belgium. The rapid development 
of her industry has caused so great a demand for workmen 
that those dissensions between masters and men which have 
been too frequent in our own ager have not been wanting 
in the competition for labour which has sprung up in the 
mining districts of Liége and Charleroi. In manners and 
education they greatly resemble the French, but, owing to 
their greater concentration in certain localities, they conter a 
more marked feature upon the general population than is to 
be met with in the latter country, where they are more 
scattered. 

As to cost of labour, the colliers work in six hour shifts, 
and generally go down the pit twice in the 24 hours, giving 
them thus 12 hours employment in the day. They earn 2s. 
to 2s. 43d. per shift. A blast furnace keeper only earns 
2s. 49d. to 2s. 93d. per day; but then he has such help as 
brings up the cost of this description of labour to 63d. to 7d. 
a ton for foundry iron, and for forge iron to a trifle above 4d. 
There are two c ers to each furnace, who, however, only 
receive 2s. a day. Connected with mine and coke filling are 
a great number of women, who only earn 1s. per day. The 
same want of those appliances for saving of labour which 
were observed in France may be seen here, and the result is 
that, notwithstanding the low rate of wages just quoted, the 
gum we pay on a ton of iron at our large furnaces is about 
the samé, perliaps a little higher, than that at those in Bel- 
gin, which tun ‘from 160 to'280 tons per week, according to 
quality.’ 





* The yield of coke from coal in ordinary ovens in Eng- 
land and France is about 60 per cent. 
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A puddling furnace employs two men, who charge about 
35 ewt. in the twelve hours; for this the chief puddler re- 
ceives about 4s. to 4s. 3d., and the second 2s. 9d. to 3s. The 
price for puddling common iron is only 4s. a ton. 

Looking at the question as a whole, the impression re- 
ceived is, that labour in Belgium is fully 25 per cent. lower 
than with ourselves. The rate of wages-quoted as being the 
current one in the ironworks seems coun too low to permit 
the men engaged in such severe occupation to obtain the 
food necessary to enable them to orm the work. . The 
prices of provisions here have been affected in the same 

in 


manner as has been already <evrribed to hopes 
France. Butchers’ meat cost, during the period.of my visit 
7id., butter, 1s. 3d,, and Lread, per pound. . House rent, 
exclusive of firing, 1s. 7d. to 2s. 5d. per week. The facts are, 
however, as stated, and it is against this standard we, in this 
country, unfortunately have to contend—a standard of such 
a character as has enabled the rail-makers of Belgium, in 
spite of their dearer pig iron and more expensive, coal, to 
compete successfully for some months back in large orders 
for Kussia and elsewhere. 

Neither in the blast furnaces or malleable ironworks can 
the slightest evidence be found'for supposing that this power 
of competition is based-on any superiority in smelting their 
ores, or in the subsequent treatment in the forges and mills. 








SHOCK’S RIFLED SHOT. 

Tu annexed report contains the details of some interest- 
ing experiments, made by order of the American Government 
with a new form of projectile deyised by Captain William H. 
Shock,* Chief Engineer of the United States Navy, with the 
object of utilising smooth-bore guns for the long and precise 
ranges hitherto only to be obtained with rifled ordnance. 
The result of. the experiments - possess . interest, and.are 
promising; but they have not been carried far enough to 
determine the real value of this form of shot as a projectile. 

Sir,—In obedience ‘to your order “ to make a trial of the 
ag for smooth-bore guns, designed by Chief. Engineer 

‘iiiam H. Shock, and make a report as directed in the en- 
closed copy of a letter from the Chief of the bureau of 
Ordnance,” we have the honour to submit the following 
report : 
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The projectile designed by Chief Engineer ‘Shock’ is a 


cast-iton elongated projectile of a mean Maximum diameter of 
6.37 in., varying in weight from 48 Ib. to 69 Ib., and in length 
from 12.08 in. to 14.04in., these variations being due to dif- 
ferences of form in the several varieties, all of which, how- 





* Ina previous number we alluded to this gentleman as 
Lieutenant W. H, Shock. 5 

+ Carried’ away the shackle which secured the breeching, 
the fracture being at’a point where there was a bad flaw. 

t Carried away a lin: iron bolt which secure: the breech- 
ing. 
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RIFLED PROJECTILES FOR SMOOTH-BORE GUNS. 


DESIGNED BY CAPTAIN WILLIAM H. SHOCK, CHIEF ENGINEER, U.S.N. 
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ever, are dependent on the same general principles for the | 
The — upon | 


rotary motion sought to be obtained. 
which the projectile is intended to act is stated by Mr. Shock 
to be “that of utilising the atmosphere in a very simple 
method, by having air p Sor or passages either longitu- 
dinally or transversely extending through the shot or shell, 
and so arranged as to impinge against flukes at the rear of 
shot or shell by allowing the air to pass at any angle from 
the main opening at or near the rear of the shot, on the prin- 
ciple of the ‘ Barker Mill,’ which simply involves the law of 
action and re-action.” Various forms of shot may be de- 
signed involving this principle. 

This projectile being untried and essentially experimental, 


it was not deemed prudent to fire it from the practice battery | 


at the yard, lest accidents might occur from erratic flight or 


the action of fragments into which it was thought the shot | 


might be broken in the gun. 

A 32-pounder gun, of 57 ewt., was selected as being best 
able to bear the strain due to the excessive weight of shot, 
and temporarily mounted on a broadside four-truck carriage 
on the U.S.8. Fortune. The trial took place near 


Fort Washington on the Potomac, with the. preceding re-* 


sults. 

Vent impressions taken since the practice evidence no per- 
ceptible change in the gun. An examination with the star 
gauge shows no appreciable enlargements. 

The accompanying drawings show the peculiarities of the 
different projectiles fired, of which there were seven distinct 
varieties. ‘lhey were fired in the order of the numbers ap- 
pended to the drawings. Fires six and eight, also seven and 
nine, were with the same kind of projectile. To protect the 
shot from being broken by the force of a discharge, a gum- 
wood or hickory sabot, 6.25 in. in diameter and 3.26 in. thick, 
was placed between the charge and the shot. 

To facilitate loading, the projectiles, previously turned to 
a true cylinder, or to a smooth bearing at points in contact 
with the bore, were well lubricated with tallow. In other 
respects the practice was similar to that with ordinary shot. 
As will be seen from the record, five of these projectiles ob- 
tained rifled motion, and deviated very little from the plane 
of fire. We are satisfied from this preliminary trial that shot 
constructed upon this principle can be made to take a rotary 
motion when fired from smooth-bore guns, and from the de- 
velopments of this practice we are of the opinion that a more 
detailed and satisfactory trial of Mr. Shock’s projectile might 
with safety be made from the practice battery here. 

Respectfully, &c., 
H. 4 DAVENPORT, 
Captain U.S.N. 
8. Nicnoxson, 
Commander U.S.N. 
J. D. Marviy, 
\"" Lieut.-Commander U.S.N. 





(Signed) 
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PEET’S STOP-VALVE. 


Ir is about a year since, in our notices of “ Recent 


| Patents,” we spoke in favourable terms of Mr. Peet’s stop- 


valve, shown in the accompanying illustration. The many 
faults of the globe valve, even when the seat is formed in a 
‘ oblique to the axis of the pipes connected, are well 

nown to all who have had occasion to use them to any 
considerable extent. Some years ago, twelve at least, a well 
known American mechanical engineer, Mr. H. R.: Worth- 
ington, made and employed valves somewhat resembling Mr, 


Peet’s, in so far, at least, that they left a direct, unobstructed 
line of communication when open, and substituted two steam- 
tight surfaces for one. In Mr. Worthington’s arrangement, 
however, the surfaces were circular not flat, the valve con- 
sisting of a conical plug, which could be raised clear of the 
steam way, or could be lowered so as to close against the cor- 
responding surfaces. Mr. Peet has very greatly ag: on 
this arrangement by making the opposite internal faces, b b, 
parallel, and, instead of a single as block, employing two 
——- dises, aa, which go loosely down to their bearing, 
when th ose home by the conical 


rf are 
end, d, of the great feature in Mr. Peet’s valve 





is, that the fact of any dirt getting between one of the discs 
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and its face, in no way interferes with the other disc taking 
a perfect bensing. and thus forming a tight joint. 

These valves form an admirable substitute for all other 
taps, stop-cocks, or stop-valves whatsoever. Made by special 
machinery, they are as o> first cost as any other. We 
learn that Messrs. Joseph itley and Co., of the Railway 
Brass Works, Leeds, who have undertaken their manufacture 
on ws scale, are already selling them at the rate of one 
hun daily. 








Sneep Wasnine sy Macuinery.—The Australian sheep 
farmers are washing sheep by the aid of machinery.. Both to 
the north-west and south-west men of enterprise have 
not stuck at 1000/. or 20007. for steam engine and washing 
gear. Washing sheep in hot water is becoming prett 
argue on large stations. The sheep are frst pase Pham 

ot water with soap; they take what is called the soap-suds 
swim, the temperature of the water being about 110° Fabr. 
When thoroughly soaked they are floated to a tank of cold 
water, and are brought by hand beneath spouts properly ad- 
justed to play a film of water upon and into their fleeces. 
Centrifugal pumps are used to throw up the water to a 
~~ 0 i2it. and one spout will polish off about 500 sheep 
a day. The i been constructed by Messrs. 
Gwynne and Co., of the Essex-street Works. Very spirited 
exertions are being made, likewise, to fence the runs.. Wire 
fencing is also used to av large extent. For instance, 
on the Lachlan, in one year, . has been spent for one 
station in the purchase of wire. The storage of water is like- 
wise engaging attention, and hundreds of thousands of 
pounds, it is stated, are being spent in the damming of water- 
courses and the creation of reservoirs. 

Er tu Brurz !—Among the numerous samples of bent, 
twisted, and - fractured metal to be seen at . Kirkaldy’s 
testing works, in Southwark, is one pet specimen, shrouded 
from the vulgar gaze by a charitable veil, the production of 
a true though mi wided genien. Some time since an enter- 
ed contractor offered to supply to the Government an in- 

efinite quantity of cast iron ing remarkable tenacity, 
which it was guaranteed was fully twenty-five per cent. 
higher than any similar material previously put into the 
market. A transaction was en into for a supply of this 
metal, conditional upon the guarantee of the contractor 
being found correct, and a bar of about 6 in. in diameter was 
. Kirkaldy for testing. As the merchant 
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THE CENTRAL PARK, NEW YORK. 
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Ir was not the original intention of the Commis- 
sioners so far to develop.the resources of the land 
handed over to them for improvement, nor to expend 
such large sums as they have done in carrying out the 
ornamental features which decorate the park. En- 
couraged, however, by the success which followed 
their efforts they extended their plans from year to 
year ; and with the increased income derived from the 
sagmenting rates of the adjacent property, they have 
been enabled to go on improving, and are now con- 
templating extensive apo, for a zoological collec- 
tion adjoining the park itself. During the last eight 
months of 1857 the expenditure of the commissioners 
for construction amounted to 77,881 dols., which in- 
creased in 1859 to 1,279,246 dols. From this year, 
during which the largest outlay was incurred, the 


(THEYCONSERVATORY. 


THE LAKE. 


annual outlay has diminished to the sum of 199,264 
dols. in 1867, the total: cost of’ construction and 
maintenance during the ten years ending January 1, 
1868, being 5,189,299 dols., or above 1,000,000/. 
This amount has been raised from the issue of stock 
by the City of New York, the dividends upon which 
are paid taxes upon the various wards. The 
assessed vole of the three wards surrounding the 
park has increased during the past eleven years from 
26,429,565 dols. in 1856, to above 80,000,000 dols. in 
1867, representing an income of one million dollars 
and a quarter. To this has to be added a compara- 
tively.small sum derived from the sales of grass and 
animals, the amount of various licences and different 
contributions, out of which the park expenses are 





defrayed, as well-as the dividends of 5 and 6 per 
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cent. upon the respective class of stock issued by the 


city. 

In 1867 the maintenance expenditure amounted to 
254,410 dols., of which 10,000 dols. were devoted to 
the various salaries; 71,000 dols. to park keepers’ 
liveries and wages ; 17,338 dols. to the laying and pre- 
servation of turf; about 41,000 dols. to the repairs of 
roads; and 13,000 dols. for irrigation; the mainte- 
nance of the ice cost 12,440 dols.; and the materials 
for road repairs, 30,333 dols. During the past year 
the whole force employed, in the park, is as follows :— 
The landscape architects, with 8 clerks and assistants, 
1 general foreman, 3 labourers’ foremen, 1 foreman of 
mechanics, 186 labourers, 1 painter, 18 carpenters, 4 








blacksmiths, 32 stone cutters, 6 double teams, 35 
carts, 13 gardeners and assistants, 1 plumber, 50 park 
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keepers, 19 uniformed gate keepers, 6 ununiformed 
gate keepers. 

The following Table shows the number -of vehicles 
and visitors, pedestrian and equestrian, who have 
visited the park during the past six years : 


Class of - 4 | x 
Visitors. | 1862 | 1863 | 13864 | 


1866 1867 





Pedestrians 1,996,918 
Equestrians| 71,645 
Vehicles ..| 709,010 


1,469,335) 2,295,199 3,219,056)3,412,892 2,998,770 
90,724! 100,397 98,360| 86,751) 84,994 
922,450 1,148,161 1,425,241 1,519,808 1,381,697 


During the past year the largest number of pedes- 
trians that eutered the park, during any one day, was, 
on April 21, 59,780; the smallest on December 12, 
66. On April 19, the largest number of equestrians 
were in the park, amounting to 836; on January 17 
there were only 2, being the minimum for the year. 
13,508 vehicles passed through the gates on January 
19, and on December 12 only 187; being respectively 
the a and ‘smallest numbers during the twelve 
months. 

Thorough surveillance is preserved throughout the 
park, and the strictest precautions are taken for the 
maintenance Of order, the protection of the trees 
and flowers, and for the ‘prevention of careless and 
furious driving. Of the average 110 arrests made 
annually, more than half are for the first offence, the 
remainder being for various misdemeanours, more or 
less grave. 

The plans prepared and sanctioned by the municipal 
Commissioners appointed in 1807 for the revision and 
improvements of the then fast growing city of New 
York, extended as far as One Hundred and Fifty-fifth- 
street, or about two miles north uf the extreme boun- 
dary of the park. Although this plan was utterly 
unsuitable to the topographical features of the country, 
it had been partially carried out; so much so, indeed, 
as to render it impossible for the new commission 
to complete its projected and sanctioned improve- 
ments in their entirety. South of the Central Park, 
the natural surface of the country was well adapted 
for the-rectangular system, but the whole of the 
land “lying between the:ornamental enclosure and its 
western boundary, the Hudson river, rises more or 
less abruptly to the irregular and broken plateau that 
crowns the heighis, and then fails away into the Harlem 
river flats towards the east. In spite, however, of the 
rugged features of the ground, the commissioners of 
1807 sanctioned the plan, which, if carried out, would 
have involved workss0 heavy for the construction of 
the necessary avenues and streets as to have ab- 
sorbed in their construction the value of the pro- 
perty they were designed to develop. In fact, the 
direct avenues leading to the river would have required 
frequent excavations in«rock to the depth of 60 ft. 
The Central-Park Commissioners having so well 
carried out the work intrusted to them, it was deemed 
advisable to careers them to deal also with. the 
arrangement of this traet, and in April, 1866, an. Act 
was passed annulling the previous plans, and making 
it the duty of the commissioners to decide upon what 
scheme should be adopted for the utilisation for build- 
ing purposes of this unpromising site. 

n 1837, a continuation of the Twelfth Avenie, 
fronting the Hudgon river, was contemplated, and the 
line for a,river embankinent was decided upon ; it was 
changed, however, twesty. years later, The Coin- 
missioners have now laid out a. fresh line for the riyer 
wail, and of such a, width that: 20 {t. of water'is ob- 
tained at low tide, thus securing'an uninterrnpted line 
of quays. extending’ from the lower portion of the 
island ; from this river wall will be -built piers, where 
necessary, extendipy from 300.ft. to 500 ft. into the 
stream. The land thus reelaimed from the river will 
afford sufficient space for the extension of the Twelfth 
Avenue, and.the erection upon it of such large stores 
and warehouses as are now crowded together in the 
southern portion of the city. Immediately at the 
back of this avenue, which is to be at least 100 ft. 
in width, spring precipitous bluffs which line the 
Hudson, and which not far away rise majestically into 
the Palisades... ‘he summit of these bluffs is not too 
irregular for grading into streets, and a Terrace avenue, 
100 it. an width, has been laid out, at the highest 
level, overlooking the. Twelfth Avenue below, and com- 
manding @ prospect of the Hudson, and the opposite 
shore... Here and: there advantage has been taken of 
a land slip, and the beds of water courses, which: have 
suddenly, or in the course of time, made a way down 
to the river level, not too steep for traffic. ‘These have 
been gradeil as cross streets. leading from the high 
terrace to. the embankment: level. ‘Lhe irregular 
contour of the rocks gives to this terrace avenue a 
varying ciréuitous route, which renders it all the more 
suitable for the purpose it is designed for—the con- 





struction of houses of a large and costly cha- 
racter. Tlie spaces enclosed ‘between this high level 
road and the river wall will be dealt with as it 
is found to be most advisable; where practicable 
they will be laid out as public pleasure grounds, 
or be devoted to the private use of the ad- 
joining householders, or they can be cut into 
auxiliary terraces, where additional houses may here 
and there be built. Between this Terrace avenue and 
the western boundary of the Central Park, as far 
as its northern limit, the area has been laid out 
in rectangular blocks, following as far as practicable 
the natural surface of the ground, which presents 
no insurmountable difficulties in the grading. North- 
ward, however, of the park, a ridge of rock crops 
out abruptly from the soil, aud falls precipitously fora 
depth of 100 ft. towards the east, rendering it im- 
possible to continue in a straight line the avenues 
which would intersect it; these are therefore diverted, 
the one following the summit, the others winding 
round the base of these cliffs, which it is intended by 
the commissioners to embellish as far as_ possible. 
Farther towards the north a similar tract is dealt with 
in the same manner, intermediate avenues being con- 
structed around the impediments, by which access is 
gained to the cross streets laid out north and south. 
Just as the rectangularly aligned avenues and 
streets of the already existing city are intersected 
obliquely by Broadway, so is that portion now 
springing into existence cut by a public road or 
Boulevard, 150 ft. wide, extending from the south 
end of Central Park for a distance of about six 
miles towards the north, and the road will shortly 
be completed and opened for traffic. For a portion 
of its length, it has included some part of the old 
Bloomingdale-road, constructed in 1740, which passes 
irregularly along the whole of this territory, and is 
bordered by numerous elm, sycamore, and locust 
trees, which have attained a great size in their growth 
of almost a century. Along this road, and between 
it and the river, some of the finest old mansions of 
New York, belonging to a past age and bygone tastes, 
still stand, but they are being by degrees destroyed 
to make way for the improvements of the day, for in 
its march New York, like all other cities, pauses not to 
consider the associations of the past, and sentiment 
succumbs to the present necessities. Until the park 
roads were in a condition for public use, the Blooming- 
dale-road was the main avenue of western travel to 
and from the city, and it still retains a large amount 
of traffic. 

The wisdom of the municipality, in not leaving to the 
caprice or design of the owners, the numerous lots 
comprising the only area over which New York can 
extend itself, is apparent. ‘To form a beautiful and 
symmetrical city, the ideas of one man or one corpo- 
rate body are necessary, to which private wishes mast 
conform themselves for the public benefit. In New 
York it is not possible, as in London, for petty 
builders to toss together bricks and mortar, lath and 
plaster, into draughty shells, without regard to sur- 
rounding localities, but with an eye only to crowding 
the largest number of houses into the smallest area, 
and so making the best investment of their building 
ground. 








_ A New American Enerngertnc Montuiy.—We have 
just. received the prospectus of an eclectic engineering. 
magazine, announced for publication on the 1st of January, 
1869, to be conducted under the direction of Mr. A. L. 
Holley, the well known author of “Ordnance and Armor,’ 
and who is now the consulting engineer to the Pennsylvania 
Steel Works Company, Harrisburgh, Pa. The magazine is 
announced to contain from eighty to ninety-six pages, of large 
octavo, which will be filled with articles selected, and matter 
eondensed from all the engineering serial publications of 
Europe and America. Such a wager scientific synopsis is, 
we think, more likely to become @ s ial sttecess in 
America than in England, and we wish thé ‘hew project ail 
good fortune. The proprietor of the fortheoming journal will 
be Mr. D. Van Nostrand, the well known publisher, and 
American agent of En@InzERING. 

A Persian Navy.—Persia is a country chiefly known in 
the Western World as exporting attar of roses, carpets, and 
cats. It now promises to te faepous as being early inoculated 
with a desire to be the r of an ironclad fleet. If the 
commodities to which we have alluded could only be produced 
in increased abundance and brought within the means of 
the large consuming classes in the British islands, the Shah 
would have no difficulty in financing for the payment of his 
ships. We have been informed that our Minister at Teheran 
has, at the request of the Government to which he is ac- 
credited, applied to Lord Stanley for the “ loan” of an Eng- 
lish naval oificer, to be engaged for oné year certain on the 
full pay and table money of his rank, to advise as to the 
equipment of a squadron of a sufficient strength to maintain 
peace and order among the marauders who hitherto have 
> " an undesirable reputation to the Persian Gulf, and, 

the same time, to give that degree of dignity to an empi 
which is making rep strides on the of eivilimtion == 
Army and Navy Gazette. 


? 


. | up for competition for the 


LIVERPOOL NOTES. 
LiveRPoon, Wednesday. 

The Birkenhead Commissioners and the Woodside Ferry.— 
The commissioners and the public appear as if they were 
always to be at cross purposes. Not long since considerable 
dissatisfaction was felt at the proposal of the commissioners 
to substitute the original ferry-boats for two of the large 
saloon boats, in order to keep down the expenditure and avoid 
collisions. ‘he public raised a great outcry against the pro- 

ed arrangement, and the matter was referred back to the 
her committee, who have now made their report, recom- 
mending the running of the two large boats, and the in- 
creasing of the contract tickets from 20s. to 35s. per annum, 
to 25s. for half a year, and for three months to 17s. 6d. 
Much dissatisfaction has been expressed at the raising of 
the contractors’ tickets; but some people are willing to sub- 
mit to the increased charge, on account of the greater com- 
fort secured by the running of the large boats. For the 
most part, however, such people are confined to merchants 
and others, to whom a few shilli are of no consequence. 
But to clerks—a large number of whom reside in Birkenhead 
—the additional 10s. a year are just so much added to their 
already sufficiently high taxation. The whole matter has 
been referred back to the committee for further considera- 
tion. 

The Proposed Improvements in Dublin Harbowr.—The 
new board of Harbour Commissioners have in contemplation 
some very important improvements in Dublin Harbour. 
Some of the board’s recommendations cannot be carried out 
until the lease of the custom house docks expires; but there 
are other extensive and valuable improvements which will 
be commenced as soon as practicable. It is proposed to 
borrow about 98,000/. or 100,0007. from the Public Works 
Loan Commissioners for the purpose of constructing an ad- 
ditional graying dock, and executing various works on the 
south ole. of the river. The is estimated to cost 
between 50,0007. and 60,0007.; and the remainder of the 
loan is to be applied to the other works. A tramway for the 
use of the gas company is also intended to be constructed. 
Should the board succeed in obtaining complete control over 
the Ringsend docks it is contemplated to have only two 
instead of three entrances, as at present; the two to be of 
such increased width and depth as to enable vessels of the 
largest tonnage to enter the docks with perfect ease and 
safety. The board are especially anxious to have proper ac- 
commodation made for the corn trade, as the present ar- 
rangements are quite inadequate to meet the wants of that 
branch of the shipping trade. Foreign vessels are frequently 
in great difficulty in reference to the terms of the charter 
party, which require the cargo of grain to be discharged 
afloat. This difficulty.the harbour commissioners hope to be 
able toremove. In order to provide greater facilities for the 
discharging of coal it has been suggested that the dock should 
be extended to the lattice bridge actoss the canal, and thus 
give space for an additional number of coal vessels. This 
arrangement would relieve the river, and considerably 
diminish the heavy coal traffic which at present passes over 
Carlisle bridge. The board also contemplate promoting a 
new bill for authorising various altefations in the pilovage 
arrangements of the port, to provide transit sheds, ware- 
houses, and other works. Considerable ¢ are also 
intended to be made in the harbour of Balbriggan, including 
a deepening of the harbour, extended Spe yar - 
tion, and so forth. ‘hese improvements will be of considér- 
able advan to the trade of the district. _ : 

peer ee in i Gcoge foc apes 
be established at the Liverpool parting practical 
and theoretical instruction in the mechanical at and 
sciences, in connexion with the Whitworth scholarships. ~ A 
sub-committee of the School of Science, aided by a few large 
employers of mechanical labour, met on Wi y last to 
carry out the scheme. Mr, Charles Maelver has sent a 
donation of 102. 10s., and become an’annual subscriber, and 
stated that he intended to afford his tices the means 
to attend the classes and compete for scholarships and 
medals. Mr. John Torr has also contributed handsomely. 
‘The plan of the committee is, that’ a class is to be ‘at once 
started for teaching “ Steam,” that being the title of the sub- 
ject on engineering in the science and art curriculum. ‘This 
will give the students an opportunity to gain Queen’s prizes 
and medals. Those who may wish to do so may also read 
itworth ips: Tt is 
considered of the last importance that‘a chair of engineéring 
science should be endowed, and an earnest is there- 
fore made for liberal donations to meet the éxpenses of books, 
&¢. The subject is one of vast importance, and will no doubt 
be very interesting to engineers everywhere. 





{ big § # : 
Tae Steam Paces ee sant Baelers denen plongh 


was very apparent to the most casual obsérve 
droughty autumn of 1865. In that year, after all harvest 
operations were concluded, the stubbles were so hard and dry 
that many farmers were compelled to wait for rain before 
they could be ploughed by horses, whereas we got to work at 
once with the steam plough, and had a large breadth broken 
up in the most efficient manner, and the result was equally 
apparent in the crop of turnips—double the weight per acre 
on similar land in the neighbourhood ploughed with horses. 
—The Farmer. 

Tae Socrety or Exeryerrs.—At’ the last ordinary 
meeting of the Society of Engineers, held on the 2nd instant, 
Baldwin Latham, ., President, in the chair, a 
was read by Mr. He Gore, “On Modern 
Home and Abroad.” ‘the following candidates were balloted 
for and duly elected as members: Garnett, Ryde, 
Isle of Wight ; A. D. Dawnay, C.E., 37, uare, 
Peckham ; W. Gaskell, Weston-super-Mare ; E. 8. Cromp- 
ton, C.E., Stafford ; John Waldram; 203, l-road. 
As foreign members: R. M. C.E., Tasma, ; 





R. in, C.E., Cape of Good » As associate: 
Sefi, 25, Old Broad-street, E.C, 
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IMPORTANT NOTICE, 

With the commencement of the Seventh Volume v 
ENGINEERING, ix January next, the price will 
increased to 6d. per copy, and to 74d. for stamped 
copies. Annual subscriptions for Great Britain will be 
1d. 128, 6d. if paid in advance. 

For upwards of two years the average number of 
pages issued by us weekly has been at least one hey 
greater than promised in the prospectus of EN- 
GINEERING, issued in 1865, while the extent of 
engravings then announced has been increased from 
three to four fold. During this period this journal has 
successfully passed through one of the most remarkable 
competitions ever known in the history of technical publi- 
cations, and few of its readers will now deny that tt is at 
last entitled to some small return upon the capital and 
industry expended upon it. The publisher considers it 
needless to make any promises for the future, further 
than that the position of ENGINEERING, as the 
leading and representative journal of the profession, 
will ever be maintained, a position in some degree in- 
dicated by the fact that it now enjoys by far the largest 
circulation of any engineering newspaper published in 
the kingdom. 











PUBLISHER’S ANNOUNCEMENT. 








The circulation of ENGINEERING exceeds that, 
collectively, of all the other weekly engineering and me- 
chanical journals, of the same or a higher price, now pub- 
lished in London, and it is constantly and rapidly 
increasing. 


Advertisements cannot be received for insertion in the cur- 
rent week later than 5 p.m. on Thursday. The charge for 
advertisements is three shillings for the first four lines or 
under, and eightpence for each additional line. 

The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 11. 1s: 8d. If eredit be given, the 
charge is 2s. 6d. extra, subscriptions being payable in 
advance. 

Cheques and money orders to be made payable only to Mr. 
Charles Gilbert. 

Office for Publication and Advertisements, No. 37, 
Bedford-street, Strand, W.C. 


ENGINEERING is registered for transmission abroad. 


Le bureau @ENGINEERING pour la France est 165, 
Quai Malaquais, Paris, chez E. Lacroix, Directewr des 
Annales du Génie Civil. 

Subscriptions for the ANNALES DU GENIECIVIL are received 
by Mr. Charles Gilbert, the publisher of ENGINEERING, 
of whom also the Nouveau PoRTEFEUILLE DE L’ INGENIEUR 
prs CHEMINS DE FER may be obtained, price 91< 

D. Van Nostrand, 192, Broadway, New York,*is the sous 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. Subscription price, ten dollars yearly in 
currency. 

ENGINEERING may be obtained in Russia, by sub- 
scribing for it at any of the Post-offices in the Empire. 
The price is 10 silver roubles per annum in St. Petersburg, 
and 12 silver roubles in other parts of Russia. 


NOTICE OF MEETINGS. 

Society or Eneineers.—The next ordinary Meeting of 
the Society will be held on Monday evening, November 16, 
1868, in the Lower Hall, Exeter Hall, Strand. Discussion 
on Paper read on the 2nd instant, on “ Modern Gasworks at 
Home and Abroad.” By Mr. Henry Gore. The chair to 
be taken at half-past seven 9’ clock precisely. 

Crv1t AND MecwanicaL Eneingrrs’ Socrety.—Wednes- 
day, November 11, at 8 P.M. Discussion on various En- 
gineering matters referred to by the President in his Address 
delivered at the last meeting. 
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RAILWAY DISESTABLISHMENT. 

A question of infinitely more political importance 
than that of the disestablishment of the Irish Church 
is that of the proposed disestablishment of the railways 
of the United Kingdom. It is a question now often 
raised, and one which has already. attained the shape 
and cohesion of a great political proposition. Yet it is 
one upon which, so far as we have seen, no candidate 
for parliamentary honours has been interrogated. It 
is one upon which some.member or other of the new 
House of Commons will be certain to construct a Bill 
for the purchase and working, by the State, of our 


whole railway system; and, if we are to judge from 


the results following the agitation for the compulsor 

sale of the telegraphs, it te not unlikely that po 
Bill will become law. It is certainly time that so vast 
a question was thoroughly brought home to the con- 
sideration of the taxpayers, the voters, the railway pas- 
sengers, the railway share and debenture holders, and 
the fundholders of the kingdom. Let it be under- 
stood, if it be possible to understand at all, how State 
ownership and management ean in any way lessen the 
cost or improve the means of railway transit. Its 
cost is not merely the working expenses, but includes 
interest upon the capital employed. The use of money 
is as much a matter of cost as is the service of work- 
men or the renewal of rails. Up to the present time 
nearly five hundred millions have been embarked, much 
of it upon speculation, on the railways of the kingdom, 
and the average nett return upon this outlay is less 
than four per cent. It is not certain that, had Govern- 
ment raised the same sum on loans, it could have been 
obtained at the same average rate. Ia order to pro- 
vide railways for India, seventy or eighty millions of 
capital have. been raised upon the security of the 
Indian Government—practically upon that of the 
Home Government; but the rate of interest has been 
five per cent., and could the Treasury now effect a rail- 
way loan of five hundred millions at a lower rate? 
The inheritance of debt which our ancéstors left us 
carries a nominal rate of three per cent., and an actual 
rate, taking the current price of consols, of from 3} to 
34 per cent. ; but it pa hardly be increased by five 
hundred millions without sending down the price of 
consols to 60 or 70. 

It is proposed to pay out the railway share and 
debenture holders, not to the amount of the money 
they have expended, but at a “ valuation” of what the 
railways are “worth.” Who isto value them? Are 
they worth what they cost, or more, or less; or are 
they worth exactly the amount at which, were they 
annihilated, they could now be reconstructed? Or 
are they worth only what Government chooses to 
give? There isan English word—confiscation. Is 
that word to apply in the matter? If so, it may yet 
apply in the case of land, in the case of the church, 
in the case of every description of property. Itis not 
likely, however, that railway property is to be confis- 
cated. We have, all of us, too fair notions of right 
and wrong for ‘haf; yet something very much like 
confiscation has been proposed by impatient writers 
upon the “ great railway monopoly,” which is. no more 
a monopoly than the House of Lords, the House of 
Commons, the Port of London, the Zimes newspaper, 
or Barclay and Perkins’s Brewery. Except by eon- 
fiseation, or by mutual agreement between the majority 
—not of railway companies as companies—but of rail- 
way shareholders and debenture holders, Government 
could not acquire the railways, by anirredeemable loan, 
under a less annual payment than they, as purely 
speculative undertakings, are now paying, say, seven- 
teen, eighteen, or nineteen millions a year. It is im- 
possible, with any regard to right, fairness, and honesty, 
to see, therefore, how anything could be saved in 
the interest on the present ee cost of the railways, 
and it is only fair to conclude that this interest would 
remain, as now, a fixed charge upon their present cost 
and their annual earnings. 

As to the ordinary working expenses, how can 
Government. obtain cheaper labour, cheaper iron, 
cheaper sleepers, cheaper coal, cheaper stores, than the 
companies themselves? On the same line, at the 
same speed, aud with the same weight of train, how 
can Government engineers make the wear and tear 
less than the present engineers of our railways have 
to provide for? Who are to be the Government en- 
gineers? Our present railway staff, or the milita 
officers of the Board of Trade establishment? If 
the latter, let the public expect the worst, as far 
as speed, comfort, civility, and safety are con- 
cerned. They, the public, might as well allow the 
cabs and omnibuses of London, and their, the publie’s, 
private broughams (as far as the public possess them) 
to be “ taken over” by the myrmidons of Sir Richard 
Mayne. If passengers will put up with inferior ac- 
commodation, less speed, less seat space, fewer trains, 
closer packing, and the bullying of a Government 
staff, indifferent to public opinion, then, no doubt, 
they may be carried, somewhat like the same dead 
weight of goods, at a rate below what we now have to 
pay: But if the present scale of accommodation is to 

maintained, where can Government effect a saving ? 
By, it is sometimes said, a central, more compact, and 
less handsomely paid administrative staff. Yet, if the 
whole present cost of chairmen, directors, managers, 
secretaries, and engineers were extinguished it could 





not make the difference of threepence in the pound, or 


| higher 


hardly half @ farthing in the shilling in the cost of the 
passenger’s ticket. And whiat ei be gai Wy 
dismissing the men who have made and grown up wi 
our railways—the men who have not only made them 
what they are, but who are continually bent upon im- 
proving them? Were the railways once in the hands 
of the Government nearly all extensions would be 
stopped, for who, in Parliament, would vote away 
public money to benefit small and out-of-the-way dis- 
tricts? Companies formed or to be formed are or 
would be ready to make railways between little 
villages of which Londoners searcely ever heag—rail- 
ways which would really add to the wealth of the 
nation, and be of comparatively great benefit to the 
districts they traversed, even if, as commercial specu- 
lations, they never paid at all, but would the repre- 
sentatives of London, of Westminster, of Liverpool, 
of Glasgow, of Manchester, of many or any of the 
great seats of population and wealth in the kingdom, 
at the public money for the construction of such 
ines ? 








STEAM NAVIGATION. 

Tae impulse which would be given to commerce 
were the cost of working steam vessels diminished b 
one half needs no comment, and even in these du 
times such a consummation would greatly quicken 
iron shipbuilding and marine engine making. Our 
ablest marine engineers have done their best, and they 
are fully sensible how great has been the improvement 
made upon the old timber-hull, paddle-wheel, flue- 
boiler, low-pressure, wet-steam, slow-working, side- 
lever, injection-condensing practice of twenty-five 

ears ago—an improvement which has established vast 
and profitable industries, and extended the steam 
commerce of the kingdom to all parts of the world. 
Yet suggestive and most encouraging for the future as 
this improvement is, they can see their way to no 
further improvement like it, and this, too, while they 
are fully aware that not three-fourths, if two-thirds, of 
the heat of the coal is utilised in evaporation, not one « 
half of the evaporation utilised in indicated horse 
power, and not much, if any, more than two-thirds of 
the indicated power utilised in propulsion; or, taking 
the coal as the unit of power, not }x}x%=,%, or 
one-fourth of the power of the coal utilised com- 
mercially in work! There is no denying these 
losses ; all competent engineers are only too conscious 
of them, and all competent engineers have done and 
are doing their best to lessen them. There is the 
heat wasted in radiation, the heat which goes up the 
chimney, and the coal lost in the ashes. There are 
all the losses due to the difficulties in attaining the 
theoretical advantages of high expansion—difliculties 
represented by huge cylinders or excessive speeds of 
piston, and by condensation within the cylinder itself. 
And there are the losses in the friction of the engine 
and screw shaft per se, the additional friction due to 
the load, the cohesive resistance of the water opposed 
to the screw and the slip of the screw itself. Totes 
all these there is still the large loss, in the majority of 
steamers, of the heat contained in the brine, amount- 
ing to one-third or one-half of the whole, blown from 
the boileys, fed as they are from the sea. With the 
exception of the last named loss, as far as it is pre- 
vented by the use of surface condensers, there really 
appears no great hope of greatly lessening any of the 
others. Unless we burn costly liquid fuel, or gaseous 
fuel distilled in bulky generators, and present the flame 
to still greater heating surface than now, there can be 
no great economy of heat. As for the engine, our 
engineers are well nigh weary of the ever recurring 
suggestions of what has so often been worked out, 
pressure, higher expansion, and higher piston 
speed. ‘I'he'simplification of the marine engine has been 
carried almost as far as is apparently possible, unless a 
better fortune should send us at last a really good rotary 
engine, and how many, many trials have been made 
to attain this ignus fatuus? As for the propeller, talk 
as we may of negative slip, there must always be a 
certain recession of the water from any propelling in- 
strument pressing against it. Negative slip is plaus- 
ibly accounted for ix. many ways, and an experiment 
such as was made in coupling the Rattler and the 
Alecto, and seeing which towed the other, might be 
made with two ships of like form, the one having a 
slipping screw and the other one having nominally no 
slip, or having negative slip. It is practically certain 
that no gain would attend the screw of negative slip, 
although this result might appear to throw a doubt 
upon the present mode of calculating positive slip. - 

We are to look, therefore, for the possibility of fur- 
ther improvement, chiefly to the gradual increase of 
pressure, expansion, and piston speed, as it is not at 
all certain that either has yet attained its profitable 
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maximum, Each attempt at an increase will be care- 
fully watched, and, if successful, followed by other 
engineers. There are experiments well worth trying, 
with the object of exten ing the application of wood 

ings, and it is probable that the marine boiler 
might be further simplified, and the efficiency of its 
heating surface increased. The present comparative 
excellence of steamship machinery has been attained 
only by continued thought and by repeated and often 
bold experiments, and to the same agencies may we 
look witl confidence to the future. 








THE “PARSONS” GUN. 


By a recent order it appears that the authorities 
at the War Office have finally determined upon 
the conversion of a large number of cast-iron guns 
upon Major Palliser’s system. Both civil and me- 
chanical engineers have long ago exhibited in their 
practice the firm conviction held by them that, in 
situations where great strain or great wear has to 
be encountered, or where the maximum resistance is 
desirable with the minimum weight of material, 
steel alone is the metal which they are justified in 
employing. 

That the ordinarily accepted laws bearing upon the 
comparative elasticities and ultimate resistances of 
east iron, wrought iron, and steel, hold good gene- 
rally with reference to ordnance, is proved beyond dis- 
pute by the results of the recent uuprecedentedly 
severe tests carried out on Parsons’s converted 68- 
pounder. 

The charges of 30 lb. of power with projectiles of 
150 lb., with which this lined cast-iron gun of 5 tons 
weight has now fired 165 rounds is nearly double that 
of the heaviest battering charges of the wrought-iron 
service guns, weight for weighi, thus the battering 
charge of the 7 in. 7} ton gun is 22 lb. with a pro- 
jectile of 110 lb., that of the 8 in. 9 ton gun, 30 lb. 
and 180 lb., and that of the 9 in. 124 ton gun, 45 Ib. 
“and 250 lb., the mean of which gives a charge 
of 3.3 Ib., and projectile of 18.6 lb. for each ton 
weight of the gun, while the Parsons gun has been 
firing charges of 6.0 Ib., and projectiles of 30 lb. per 
ton weight of the gun. In other words, if the service 
guns were weighted in the same proportion the 74 ton 
gun would have a charge of 45 lb. and ashot of 225 lb. 
instead of 22 lb. and 110 lb. per 9 ton gun a charge 
of 54 1b. and shot of 270 lb. instead of 30 lb. and 
180 lb., and the 124 ton gun acharge of 75 lb. and a 
shot 375 lb. instead of 43 |b. and 250 lb. 

This comparison, without detracting from the merits 
of the service guns, enables an estimate to be formed 
of the enormous work this gun has performed, which 
is fully 50 per cent. more than if it had fired con- 
tinuously proof charges fixed for a gun of its weight. 
Why such severe work should have been imposed 
on a cast-iron gun it is difficult to medémieaal and 
the first impulse is to condemn such a proceeding 
as useless and foolish; but, as it happens, the result 
has been to develop a quality possessed by this 
system as valuable as unexpected, viz., the gradual 
expansion of the inner tube and harmless splitting 
open of the cast-iron casing, instead of an explosive 
burst, when strained beyond its powers of resistance, 
which is a much more valuable result than if the gun 
had fired a larger number of rounds. with smaller 
charges, and then burst explosively. 

All artillerists, but particularly those who have 
actually to serve the gun, will fully appreciate this 
quality, and therefore we need not expatiate upon it; 
but it may be well to inquire whether this is the result of 
accident, or may generally be looked for when guns on 
this system are over-taxed, and we think an examina- 
tion of the principles of construction will show that 
nothing else could happen. We have fired an A tube 
of mild steel ceerounied by a B tube of the same ma- 
terial shrunk on to it, and enveloped in a casing of 
cast iron into which it is loosely fitted. The steel has 
an extension of .3 per cent. up to its elastic limit, and 
an ultimate extension at the point of rupture of 15 to 
20 per cent.; the cast iron has an extension of about 


.05 per cent. at its elastic limit, and an ultimate ex- b 


tension of but .2 per cent. at the point of rupture. 

It simply, therefore, requires the application of 
Barlow’s formula carried into practice by a suitable 
mechanical fit of the tube into the casing, to insure 
the casing being strained to the elastic limit when the 
inner surface to the A tube is so strained; and then 
so long as the force of the explosive gases is within 
their united effects, the gun inust remain intact, and 
will resist without detriment this’strain any number of 
times ; and when the force generated by the powder 


exceeds this limit both will continue to stretch; but 





the range of elasticity of the cast iron being so small 
in comparison to the steel, it reaches its point of rup- 
ture, and must, therefore, fail by the time the steel has 
perhaps exceeded its elastic limit only some 15 or 20 

r cent, That anything but this could happen so 
ong as the two metals possess these respective pro- 
perties is simply impossible, and, therefore, any other 
result could only be due to some flaw or defect in the 
metal, ought to become apparent, if not before, at 
any rate in the proof of the gun. 

It so happens that in the two guns that Mr. Parsons 
has constructed both these above results have been ob- 
tained ; the first, made exactly the same as the present 
one four years ago in France, was more fairly adapted to 
the work it had to perform, although the charges fired 
by it were above the service standard, the mean charge 
used being, powder, 41b., and shot 261b. for every 
ton of its weight, with which the gun fired 1010 
rounds, and was then (scoring by gas excepted) in as 
good condition as when first made; in the second the 
charge was too great for the weight of gun, but it did 
not burst explosively, but failed gradu: iy externally 
and harmlessly, and Mr. Parsons has therefore, we 
think, so far established his case. 

It will be interesting to follow the further testing 
of this gun now the auxiliary assistance afforded by 
the cast-iron casing is neutralised, by the split in that 
member. Undoubtedly the steel tube has been strained 
beyond the elastic limit, but not, we imagine, to an in- 
jurious degree. We have now before us the results 
of some experiments on the elasticity and strength of 
several pieces of steel, subjected on thirty previous 
occasions to strains considerably exceeding the elastic 
limit. In no instance was the ultimate resistance of 
the steel affected in the slightest degree by the rough 
usage which it had undergone ; whilst, in the instance 
of bars which had been previously subjected to a 
strain of 100,000 lb. per square inch, the changes of 
form induced was but 25 per cent. of that occurring 
on a maiden bar under the same stress. We have, 
unfortunately, no reliable data for computing the 
strength of thick tubes. ‘The formula given by Barlow 
does not include the element of resistance due to the 
lateral adhesion of the fibres, and that condition must 
augment the strength of the tube to an extent which, 
although we have no direct experiments on the 
subject, we may, on analogical evidence, be justified 
in assuming to range from 25 to 50 per cent. 


OUR RAILWAY ARMY. 


Or the 175,000 men employed upon the railways 
of the United Kingdom many thousands have been en- 
franchised under the new Reform Act. It is high 
time that they, as electors, as well as all railway men 
who were electors before, should question the candi- 
dates seeking their suffrages as to what course these 
candidates will, if elected, take upon the question of 
railway disestablishment. The question of State 
ownership and working of the railways is one which, 
although not yet embodied in a Bill, will certainly be- 
come so, and that probably in the next session of 
Parliament. ‘The passage of such a Bill would be 
followed, not only by a large reduction in the adminis- 
trative staff of the railways, but probably, also, by a 
material reduction in the salaries and wages of the 
working staff, a reduction which, even were it to fall 
heavily upon them, would not, in comparison, greatly 
lessen the actual cost of railway working. There 
would not, as now, be competition for labour between 
separate railway companies, and those who know 
what Government pays its royal engineers, its dock- 
yard workmen, its postmen, policemen, soldiers, 
sailors, &c., may imagine what chance they would 
have were it, when in possession of the whole railway 
system of the kingdom, to enforce a reduction of 
salaries and wages. 

















Biake’s Parent Stone-BREAKER.—Having fixed steam 
machinery on all the farms in our occupation, the only work 
which we have for the steam plough engine, when it cannot 
be employed upon the land, is to drive lake’s patent stone- 

reaking machine, but we cannot report much more than two 
or three trials of its efficiency. These trials, however, were 
in every way very satisfactory. The price paid for breaking 
stones for six or seven miles of roads or drives through the 
park was formerly from 2s. 3d. to 2s. 6d. per cubic yard, 
while with this machine from four to five cubic yards can be 
broken in the hour. The sum paid annually for breaking 
stones on the estate, for the park and farm roads, would, on 
the average of years, ex 50/., while with this machine 
that sum will be reduced by at least one-half. The cost of 
the machine is 180/., and taking into account the expense of 
working it, tear and wear, other contingencies, the re- 
turn on the outlay we fully expect to exceed 10 per cent. per 
annum.—The Farmer. 





THE “NITRATE” STEEL. 


Or the immense value of a ¢ process for the 
conversion of the ordinary irons of Britain into good 
steel there can be no doubt, and it is but natural, 
therefore, that Mr. Heaton’s experiments at Langley 
Mills, near Nottingham, should be watched with great 
interest. ‘They are conducted, as were Mr. Bessemer’s 
original experiments, without the least reserve, all 
— interested in the subject being invited to come 
reely to witness them, to see for themselves the 
qualities of iron employed, the mode of conversion, 
and the subsequent testing of the steel thus produced. 
Many of our readers will recollect that we were among 
the first long ago to call attention to this process. Its 
extreme simplicity, the ease and cheapness with which 
it can betestedexperimentally, no machinery whatever, 
and but the simplest fixed plant being required, had led 
us to expect that its success or failure would have long 
ago been established. Inasmuch as no evidence of its 
success had been made public, and inasmuch as others 
had tried it without success, there was ground 
for surprise, if not for doubt, when its complete 
success was so strongly asserted, as in one of the me- 
chanical newspapers a fortnight ago. No one, we 
should hope, would wish it to fail, and it is satis- 
factory to know that it will have a fair and full trial. 
But the very claims of success now advanced are ac- 
companied by statements upon undoubted chemical 
authority which render these claims more doubtful 
than ever. So far as the use of nitrate is concerned, 
the crude steel thus produced is of extremely crude 
quality, containing hardly more than 97 per cent. of 

ure iron, and containing nearly 2 per cent. of car- 

on. A good deal of phosphorus and sulphur are 
removed, as they also are in puddling steel, but 
the process of .puddling is cheaper than the use 
of nitrates, and by it many thousands of tons 
of steel have been made from a great variety of ordi- 
nary irons, and of a quality fit for immediate use 
without further conversion. Indeed, a great deal of 
queue excellent steel has been made by puddling 
alone, and much, if not all, of Krupp’s best steel is 
made from puddled steel remelted ; Dut when not re- 
melted, and not made from spiegeleisen or iron nearly 
as costly, puddled steel has been found extremely irre- 
gular in quality, taking large quantities together. It 
costs more to produce good puddled steel rails than to 
produce Bessemer rails, the latter from special qualities 
of iron, and it must cost as much, if not more, 
to produce nitrate steel than it does to produce 
puddled steel, for the cost of 3 ewt. of nitrate per ton 
of steel is more than the cost of coal and labour in 
puddling. 

It has been asserted that good steel may be made 

by the nitrate process at an outside cost of but 5/. 
or 4/. per ton, and the same thing was once ‘asserted 
of the Bessemer process, yet, for rails, that process 
has superseded the steel puddling process, which is 
necessarily cheaper than the nitrate process can be. 
It will certainly require faith and abundant capital to 
prove whether nitrate steel is to be, when made on the 
great scale, more uniform in quality than puddled 
steel, 
We have no wish to prejudge the case further than 
to point out what already known facts bear upon 
it, and none will be more pleased than we to know 
that it is being.fully worked out, and, if final success 
be possible, that it is attained. But we should hope 
that the products were most carefully tested before 
being put in use under the great responsibilities of 
railway traffic. 








THE SUGAR MANUFACTURE. 


Urwanps of two million tons of sugar are produced 
all over the globe every year. Of this quantity, about 
90 per cent. is produced from sugar-cane, and as the 
average yield of ee is scarcely more than 8 per 
cent. of the weight of cane, the quantity of sugar-cane 

wn per annum must be about 25,000,000 tons. 
est Indian sugar-cane, in its ripe state, contains 
about 90 per cent. of juice, and this juice has a per- 
centage of sugar which varies from 18 to 21 per cent. 
The average percentage of sugar contained in the cane 
may therefore be safely estimated at 17 per cent., and 
of this the actual yield of 8 per cent. a mene is less 
than one-half. The sugar cane grown at present 
containing . eres of 4,000,000 tons of sugar, the 
uestion ily s ts itself what becomes of the 
,000,000 tons which di in the process of ex- 
traction from the cane. is disappearance of such 
an enormous —- represents an annual . 
less or waste of 20,000,000/. as a minimum, taking 
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the value of sugar in the juice at 10/. per ton, and it 
is obvious, therefore, that an investigation of the 
causes of this loss may not be without practical con- 
sequences of great value and importance. The first 
cause of loss of sugar is the tendency of that sub- 
stance to be converted into glucose, a substance of 
similar chemical composition to the s itself, but 
which is not crystallisable, and which, moreover, 
has the property of holding a quantity of s 
equal to its own weight in combination with 
itself, and of preventing this quantity of sugar 
from being crystallised. For every per cent. of sugar 
converted into glucose a second percent. of sugar is 
lost to the sugar manufacture at the same time, and 
the only mode of utilising these unwelcome products 
is the manufacture of molasses and rum. The precise 
quantity or percentage of sugar which is lost in this 
manner cannot be readily estimated, as the difference 
of temperature, the time during which the cane is 
transported from the field to the mill, and otlier acci- 
dental causes have a direct influence upon this mode 
of decomposition. The next and most serious loss is 
that caused by the inefficiency of the sugar mill for 
the purpose of extracting the juice by pressure. The 
sugar mill in the best practice known at present yields 
65 per cent. of juice from the. cahe, leaving 35 per 
cent. in the cane trash or begass. ‘The average yield 
of sugar mills is far below this, and it scarcely exceeds 
50 per cent. of juice. Thus for 5 lb. of juice expressed 
from the cane 4 1b. of juice are left in it in contact 
with the wood fibre or solid matter which forms the 
cells of the plant. Here, then, we find the main and 
principal cause of the enormous waste of sugar which 
is now annually experienced. This inferior yield of 
juice by the cane mill is not due to any particular im- 
perfection in the details of construction or workman- 
ship of modern sugar mills. On the contrary, these 
machines are some of the most costly and most carefully 
manufactured implements of modern mechanical engi- 
neering. The fault of the sugar mill lies in its funda- 
mental principle, and it can never be overcome by a 
mere attention to the details of design and to perfec- 
tion of workmanship. The clearest and most com- 
plete investigation of the theoretical and practical 
imperfection of the roller mill with which we are 
acquainted, is that contained in the specifica- 
tion of Mr. Henry Bessemer’s patent for his cane 
ress, October 17, 1849, and which has since then 
en repeatedly quoted and republished in the best 
works on sugar manufacture. Mr. Bessemer says: 
“Tn order to extract the juice from a cane by means 
of a rolling mill, it is obvious that the rollers must 
be set sufficiently close to give a very tight pinch ; 
but the rollers must not be too close, otherwise the 
cane-trash is so lacerated and broken as greatly to 
lessen the value of the begass for fuel, besides which 
the too hard pressing of the cane extracts certain 
other matters therein contained, which are féund to be 
highly prejudicial to the saccharine juice. It is, there- 
fore, A to that to produce the best effect the rollers 
should be set at a certain ascertained distance apart, 
which distance ought, of course, to depend on the 
thickness of the cane. For, suppose two rollers are 
laced so as to produce the best effect on a cane of 
1} in. in diameter, and that in the course of work two 
canes pass through together, one of which is 1 in. 
thick, and the eller 2 in. diameter, it must follow 
that both will be done imperfectly, since their respec- 
tive bulks are as 4 : 1, the small one being only par- 
tially pressed, and a small portion of the saccharine 
juice extracted, while by the larger one a — 
quantity of saccharine juice will be expressed, but 
mixed up with much of the foreign and injurious mat- 
ters before referred to. This defect is common to all 
and every of the roller mills in use, and is totally 
irrespective of the number and position of the rollers. 
Further, when a cane is passing between a pair of 
rollers, the pressure at any one time does not extend 
to more than 2 in. or 3in. of its length, and the ex- 
treme pinch is exerted on a mere point only where 
the rollers approach nearest together, the pressure 
gradually decreasing on each side of the centre of 
pressure. Now, when rollers of 2 ft. diameter 
are making ten revolutions per minute, their sur- 
faces, and consequently anything passing between 
them, must be moving at a rate exceeding 
1 ft. per second; therefore if we assume that the 
effective pressure upon a cane amounts to three 
lineal inches at one time it is clear that one-fourth of 
a second only is allowed for expressing the juice from 
each portion of the cane under operation—a peri 
wholly inadequate to effect the ——. displacement 
of the fluid from the congeries of cells in which it is 
contained. Neither can this evil be remedied by any 
alteration of position or arrangement of the rollers 





Another serious defect of the roller mill is the extra- 
pes ney it affords for the reabsorption of the 
juice after it has once been expressed. The cane, it is 
well known, consists of an outer rind enveloping a 
spongy cellular mass, which contains the saccharine 
juice. The spongy mass ses a considerable 
amount of elasticity when deprived of the juice, and as 
the cane emerges from its momentary pressure between 
the rollers this elasticity causes the cane to expand in 
the same way as sponge does when relieved from 
pressures, when it reabsorbs the juice which is flow- 
Ing in contact with it among the rollers, and thereby 
not only wastes the juice but leaves the refuse cane so 
saturated with it that it is found ey gt to spread 
the cane-trash in the mill-yard to be dried by the sun 
before it can be used for fuel.” 

Mr. Bessemer at that time intended to replace the ordi- 
wey roller-mill by a cane press of most ingenious design, 
and of great simplicity of construction. This press 
consisted of a horizontal cylindrical tube open at both 
ends, into which the cane was forced by a plunger 
attached directly to the crank of a horizontal engine. 
The friction of the cane against the sides of this tube 
acted as the cause and measure of the pressure pro- 
duced on the cane, and the efficiency of this com- 
pressing machine was so great that a quantity of 
75 to 80 per cent. of juice was actually squeezed 
out of the cane in regular working. It must 
be an object of astonishment and regret to every 
one interested in the progress of sugar manufac- 
ture and cultivation, that now, after Mr. Besse- 
mer’s patents for sugar manufacture have long ago 
expired, not a single machine nor part of his in- 
geniously designed plant for evaporating and refining, 
is in practice or in operation in any part of the world, 
and that the old established barbarism of the sugar- 
mill has maintained its monopoly and position with 
that thorough conservatism which is characteristic of 
the habits and dealings of the majority of the slave- 
owners and rich landed proprietors all over the world. 

In continuing our record of the losses of sugar in 
the progress of its manufacture from the cane, we 
next arrive at the clarification of the mill juice. The 
cells of the sugar cane contain not only liquid matter, 
which may be considered as a solution of sugar and 
organic salts in water, but there are also a quantity of 
solid substances in the vegetable cells of the plant 
which is passed into the mill juice by the crushing 
action of the rollers. These substances are principally 
nitrogeneous compounds, which commence to decom- 
pose as soon as they come in contact with the atmo- 
sphere, and which act as a most powerful fermenting 
agent for the saccharine liquor. The clarification of 
the cane juice has for its purpose the total and immé- 
diate destruction of these various impurities, but the 

rocesses hitherto applied for this purpose are imper- 
feet in the extreme, and the impurities, when once 

assed into the raw juice, are very difficult to remove 
y any subsequent process. The means now generally 
employed for clarifying the cane juice are, lst, the 
raising of its temperature nearly to the boiling point 
of water, for the purpose of coagulating the albu- 
men, and for removing all small. particles of solid 
matter from the liquid in which they are suspended 
by the mechanical action of the coagulated albumen 
which rises to the surface of the liquors, and, 2nd, 
the addition of burnt lime or other basic matter for 
neutralising all acids existing in the juice. Each of 
these operations brings with it the chances and pro- 
babilities of a new loss of sugar. In heating a sac- 
charine solution to the boiling point of water, it is 
almost impossible to avoid the decomposition of cer- 
tain particles of sugar by their coming in contact for 
a very short time with the heating agent, and being 
overheated or burnt. On the other hand the lime is 
capable of forming a combination with the sugar itself, if 
no free acid is present, and the sugar so taken up is 
also lost to the manufacturer. The further losses of 
— in the subsequent processes of boiling, curing, 
and refiniug are smaller in their percentage, and can 
be more easily controlled by careful management of the 
more improved plant now in existence. Our readers 
will find part of the drawings of a complete modern 
colonial sugar factory in the two-page engraving of 
this present number, and the other drawings will 
follow in our next number but one. 

These woodcuts have been engraved from special 
drawings, supplied to us by Messrs. Mirrlees, Tait, 
and Watson, of Glasgow, the well-known makers of 
the largest classes of modern sugar machinery. The 


od | most important details of this complete plant have 


been represented singly, and to a larger scale than in 
our previous numbers, and a description of these 
dra will follow in our next number. 

We have at the same time, on page 399 of this 


number, brought before our readers an engravi 
of the plant employed by Mr. Julius Robert for his 
patented “diffusion process.” In order to facilitate 
comparison, we will now once more review the army 
of enemies to the sugar manufacture, and their bearing 
upon the new process. The action of glucose is 
neither greater nor smaller in the new process than in 
the old, so far as has been hitherto ascertained by 
direct experiments made upon the subject at the 
Aska Sugar Works. The extraction of saccharine 
matter and of soluble salts is almost theoretically 
complete, since the quantities of sugar obtained by 
Mr. Minchin at the iis Works in his diffusion juice 
was within 10 per cent. of the absolute quantity of 
crystallisable sugar contained in the cane. The solid 
matter contained in the unbroken cells is left in the 
cells when treated by the diffusion process, and only 
that small percentage of cells which is cut or broken 
by the action of the knives in slicing the cane can 
ield any of these dangerous impurities. The diffusion 
Juice, therefore, arrives at the clarifier in an incom- 
parably purer state than the mill juice, and the 
quantity of nitrogeneous matter to be removed is 
smaller in proportion. The diffusion process, there- 
fore, seems to bid fair prospect for a saving or in- 
crease of production of sugar from the cane now 
grown, which is equal to 25 or 30 per cent. of the 
present total production of sugar, and which repre- 
sents a value of 5,000,000/. per annum. Whether it 
will, like Mr. Bessemer’s ingenious invention, be 
doomed to inaction by the indolence of planters and 
colonists we are not prepared to say; but the proba- 
bilities are, that it will make its way with considerable 
rapidity, and that it will open a new era in colonial 
sugar manufacture and in the cultivation of sugar- 
cane. This, of course, will be an era of progress and 
intelligence of scientific refinement and high technical 
skill, and, as a necessary consequence, it will be a time 
of greater prosperity and of more advanced civilisa- 
tion in all sugar-growing countries. 








THE INSTITUTION OF CIVIL ENGINEERS. 
Session 1868-69. 
Tue Chair will be taken at Erent o'clock on the following 
Turspay Evenings: 


1868. November... ... eee 17 24 
December... 1 8 15 22* 
1869. January ... ... 12 19 26 
February ... 2 9+ 16 23 
March. 2 9 16 23¢ 30 
April 6 133 2 2 
Ma 4 lt 18 2f 


* The Annuat GeneRaAL Meeting, for the ‘lection of 
the Council and Officers, and for the Distribution of Premiums, 
will be held on Tuesday, December 22, 1868, at 8 P.m., when 
no Visitors can be admitted. ° 

There will not be any Meetings on the Evenings of Decem- 
ber 29, 1868, and January 5, 1869. 

+ “At the Meetings of March 23rd, and May 11th, it will 
be proposed to adjourn for a Fortnight, in order to avoid 
holding Meetings on the evenings of Easter Tuesday, March 
30, and Whit Tuesday, May 18.” 

The Annual Dinner has been fixed for Wednesday, April 
28, 1869. 

I The President's Conversazione will take place on Tues- 
day, May 25, 1869, at 9 p.m. 








Farm Macuinery.—With our fixed steam engines we 
thrash ovr in, pump water, grind corn for the feeding 
stock, as well as break and qried the various feeding cakes. 
One of our farms, situated within an easy distance from a 
railway station, is made the corn store for 600 horses and 
ponies employed upon the estate, chiefly in the mines. The 
corn for these horses is all bruised by machinery. When 
brought from the station the bags are drawn up to the 
granary by a simple but clever hoist, formed by two sheaves 
or wheels, which are supported by a small triangular frame 
to. the wall, the one sheave being a few inches from the 
ground, and the other above the door head, where the grain 
is taken in. A large rope works on these sheaves, drawn by 
a horse, and the bags ere sent up as fast as three or four 
men can take them in. The oats being frequently ex ship, 
there is a greater or less quantity of dust and refuse in them. 
They are emptied into a spout, which takes them to a winnow- 
ing machine, where they are cleared of the dust. An elevator 
lifts them as they come from the fanners, and empties them 
into the bruiser, after passing through which they are ready 
for being sent off to the various pits, &e:: The winnowing 
machine, elevator, and bruiser, are all driven simultaneously 
by the steam engine. On the farm under the management 
of the writer there is also a bone mill, driven by steam power, 
with which we grind annually about 1000/. worth of bones. 
We only apply the half inch bones to the lighter class of 
soils, their action being two slow to be profitable on our clays. 
Two more machines demand a passing notice, as valuable 
economisers of the food of stock, viz., the turnip pulper and 
chaff cutter. The one is, in a manner, the necessary adjunct 
of the other. By an admixture of pulped roots and cut straw 
we can, with a stock of about sixty cattle, effect a saving of 
about 100 tons of roots in the six months, while the stock 
thrives at least equally well as on sliced roots. Cut hay or 
straw we find to be invaluable, too, for oursheep. We give an 
admixture of cut hay and straw to our farm , but we 
cannot say that we are so successful in getting them to eat it 





as with our other stock.—The Farmer. 
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STEAM CULTIVATION IN IRELAND. 

The Farmer contains the following communication from a 

ntleman, in the County Carlow, who has been working 

‘owler’s steam plough : 

“ T have had Fowler’s steam-cultivating tackle, with two 
traction engines, at work here for the last thirteen days. I 
have had about 65 Irish acres cultivated, viz, about 50 acres 
done with the ‘digger,’ and about 15 acres with a 9-tined 
grubber. The former is intended for various green crops, 
the latter, which was crossed with the grubber, is intended 
for a spring corn crop with manure. All the land was in 
stubble ; the digging was done at a depth of about 10 to 12 in., 
being about 2 in., more than the land had been ploughed. 
I would not have it done deeper on this occasion; next time 
we shall go 2 in. more, say about 14in. The cost is (at present) 
15s. per Irish acre, equal to la, 2r. 19 p. imp., and with 
extras the entire expense is about 20s. to 21s. per acre The 
employer finds coal, water, and board and lodging for four men, 
or in lieu of board for the men, 2s. 6d. each per day—above 
is for digging or ploughing; the work with grubber will be 
8s. per acre. ‘The excellence of the work cannot be overrated, 
no horse power could execute anything like it. I consider it 
equal to two ploughings, or rather superior, and expect I 
shall only haye to harrow and drill in spring for the green 
crops. They will dig or plough to 16 or 18 in., but at first 
this is not desirable. 

“T have yearly, for the last ten years, watched steam culti- 
vation in England, and have seen all the different systems. 
I haye always preferred Fowler's tackle of various systems 
and plans. ‘The one we have in this neighbourhood is the 
most expensive, cost 1400/., but not requiring any horses to 
move it, is best adapted for hiring out. Other plans of 
Fowler's are less expensive, with one engine, and would suit 
well on one or more contiguous farms.” 

THE 3 Fr. 6 Ix. GAUGE IN ENGLAND. 

Ar the last meeting of the Manchester Institution of En- 
gineers, the President, Mr. W. W. Hulse, addressed the 
members at some length with reference to a proposed railway 
of 3 ft. Gin. gauge, partly in tunnel and partly in cutting, 
from Manchester south through Rusholme to Didsbury, the 
tunnel to be but 104 ft. high, maximum gradients of 1 in 50; 
minimum radius of curves four chains; rails, 40 lb. to the 
yard ; locomotives not to exceed 15 tons ; omnibus carriages, 
6 ft. wide, 6} ft. high, and seating 24 passengers, 5 tons, and 
speed 25 miles an hour. As one of the distinctive objects of 
the proposed line is that it shall be completely isolated from 
the existing lines entering Manchester, no doubt a 3} ft. 
gauge would serve a very considerable traffic. The first cost 
Mr. Hulse estimates at less than two-thirds that of a 4 ft. 
8} in. gauge line, and the cost of working correspondingly less, 


THE SOCIETY OF ENGINEERS. 
November 2, 1868. 
Batpwin LaruaM, Esq., President, in the Chair. 
** Modern Gasworks at Home and Abroad.” 
By Henry Gorse, Consulting Engineer. 

Among the varied applications of scientific discovery to the 
purposes of daily life during the last century, few, if any, 
have attained greater importance than that which relates to 
the manufacture and application of coal gas. Scarcely a city, 
town, or village of considerable size, in this country, or on 
the Continent, or even in the United States of America, re- 
maifs unsupplied with this almost indispensable agent in our 
industrial and social existence. Its use is rapidly extending 
in more remote regions; for strange as it may appear there 
are many peoples and communities who, though persistently 
resisting useful applications of practical science as dangerous 
innovations, are yet eager to avail themselves of the use of 

as as a source of artificial light and heat, even religious pre- 
judices of the most obstinate character have succumbed to 
this desire, and we now behold the Christian Church, the 
Mosque of the Mahometan, the Hindu, Budhist,’ and even 
the Chinese Temple, each illuminated by this simple yet 
beautiful light. 

It is not the intention in the present paper to enter intoan 
elaborate description of the dimensions or plan of the build- 
ings, or the character and arrangements of the machinery and 
apparatus that constitutes a modern gasworks. The author 
proposes to deal rather with those leading principles of con- 
struction essential to the production of thé greatest amount 
of light, from a given me. of materials employed; and 
to the situation in which the manufacture may be most suc- 
cessfully conducted. 

Adopting this plan, it will be requisite, at the outset, to 
consider briefly the important question, ‘“‘ What is the chemical 
constitution of coal gas?” In the absence of any other well- 
supported theory, it is the generally received opinion that 
the light afforded by this gas is due to the amount of solid 
carbon incandescent in the flame at the moment of combus- 
tion. The two most important gaseous compounds of hydrogen 
and carbon, are marsh gas, or light carburetted hydrogen, 
and the other olefiant gas. The composition of the first is 
represented by the symbols C H, and consists, by weight, of 
75.4 of carbon, and 24.6 of hydrogen. 

The composition of the second is represented by the sym- 
bols, C, H,, and consists of 86 parts of carbon and 12 of 
hydrogen. (See Diagram.) The permanently us con- 
stituents of all coal gas consist essentially of combinations 
of these two fluids or compound gases ; but experiment shows 
that it is not a chemical union that is formed between them, 
but simply a mechanical mixture that takes place. Thus 
some coal gas of low illuminating power consists principally of 
marsh gas, with a very slight proportion of olefiant gas; 
other gas, of high illuminating power, contains an excess of 
olefiant gas. But the value of gas as a source of light is 
not due entirely to its gaseous constituents, for it almost 
always contains a certain quantity of vapours, more or less 
rich in carbon, and therefore extremely valuable as light- 

iving agents. It should be the great object of the manu- 

acturer to produce and retain the richer gas and light-form- 
ing vapours up to the t of bustion in the burner. 
In endeavouring to accomplish this he meets with many 

















difficulties. An hagaienetatas icitin chetuoletivetion 
and the light-giving capabilities on 
soateriala weed for ip eneration, and the obstructions it meets 
with in its passage from the place of manufacture to the 
point where it is to be co: What is teehnically called 
a poor gas coal always yields gas of the most permanent cha- 
racter, and is the most uniform in its amount of illuminat- 
ing power. With a coal rich in the constituents of ole- 
fiant gas, the illuminating power, though actually much 
greater, is still liable to more variation than is the case 
with the poorer gas; but the greatest instability is — 
enced when a mixture of poor and rich coals is used. That 
this should be the case is very natural. made from 
the character of material: first referred to, we have the least 
amount of mechanical mixture, owing to the small quantity 
of olefiant gas or hydrocarbon vapours present. ith the 
use of coals, on the other hand, rich in volatile hydrocarbons, 
as referred to secondly, we have a greater mixture of poor 
and rich gas, and likewise an increased quantity of hydro- 
carbon vapours present ; the absolute illuminating power of 
the compound gas is therefore liable to greater deterioration 
by the deposition of sume of its light-giving constituents. 
But with the description of material referred to thirdly, the 
greatest depreciation may be looked for. ‘The gases generated 
from the mixture of poor and rich coal form but a feeble eom- 
bination, the one with the other. The hydrocarbon vapours 
are merely held in suspension, and no not enter into union 
with either of the gases; the slightest obstruction, or the 
lowering of the temperature, soon destroys this slender con- 
nexion, and the result is the loss of a very considerable por- 
tion of the illuminating elements of such gas _It is strange 
yet true that this last process of manufacturing by mixed 
material is the one very generally adopted to meet the re- 
quirements imposed by the Legislature as to the quality of 
gas. Judging from recent proceedings in Parliament, it 
appears very probable that a higher standard of illuminating 
power will be imposed upon a number of gas companies, 
especially those which supply the metropolis. 

In the earlier years of gas lighting the illuminating power 
of gas was not regarded as a question of any great import- 
ance ; the coal or material most easily or cheaply obtained 
was used, so that rich or poor gas was produced, just as the 
works happened to be nearest to ordinary or cannel coal. 
And when opposition was raised against these existing 
companies, it was almost always on the ground of price. The 
most important movement in this direction was that which 
led to the establishment of the Great Central Company for 
the supply of the City of London. The two fundamental 
principles upon which this undertaking started were a low 
price and a low standard of illuminating power. To carry 
these proposals into practice, required that the works should 
be constructed upon a system involving some important 
modifications, and changes in the machinery and apparatus ; 
and a process of manufacture was adopted, the maim feature 
of which was to obtain quantity, quality being only a 
secondary consideration. The principle laid down in the 
case of the Great Central Company” has been more or less 
applied throughout the country, and the result has been that 
the constructive details of gasworks have been carried out 
almost exclusively with a view to obtain the largest possible 
quanity of gas from the materials used for its production. 
Furnaces affording the greatest heat, retorts exposing the 
largest carbonising surface, condensers and scrubbers making 
the strongest ammoniacal liquor, purifiers of large capacity 
and surface for the oxide system of purification, monster gas- 
holders, and last, though not least, street mains of the 
dimensions of smal] tunnels; these, and perhaps some other 
matters, are the concomitants of cheap gas, as inaugurated 
at the period above referred to. Subsequent events, how- 
ever, have shown that at least one of the parties to the 
arrangement (the gas consumers) have become dissatisfied 
with their bargain. An agitation which originated some 
years ago still continues for a repeal of the condition as to 
quality, and the legislature has so far interfered as to raise 
considerably the standard of illuminating power; the im- 
portant question presents itself whether, in meeting this 
change, it may not be requisite to modify the present mode 
of constructing gasworks, especially in those localities where 
mixed coals are used for weeding gas of the quality required 
by these new regulations. 

A glance at the several sections of the retort settings (see 
Diagrams) will show the form and arrangements at present 
generally adopted. In large works, and with clay retorts, 
the system of through setting, with double mouth-pieces, is 
unquestionably the most economical, both as regards fuel 
and durability. But this arrangement is open to grave objec- 
tions. If the retorts are used for the generation of gas of 
high illuminating power, the increased surface over which 
the gas passes after it is eliminated from the coal exposes it 
to the chance of decomposition, and the consequent deposi- 
tion of its carbon. That this goes on to avery great extent 
is evident from the amount of solid carbon, or phite, 
found on the inner surface of the retorts. In throu . perens 
this deposition is due mainly to two causes; in the first place 
in charging the retort with coals either by the scoop or shovel, 
the centre of the retort scarcely ever receives its due portion 
of coal, and as this part is always the hottest it follows that 
the gas generated from the thinner stratum of coal is ex- 
posed to intense heat, and a portion of it is speedily decom- 
posed, liberating the hydrogen and depositing the carbon, 
thus forming a deposit which rapidly increases and soon 
renders the retort useless, unless precautions are taken from 
time to time to remove the carbon. Another cause of this 
deposit is the want of uniformity in the pressure in the two 
hydraulic mains; a slight resistance in one main or the other 
causes the gas to take the course offering least obstruction, 
and as the particles of gas thus pass over a larger amount of 
heated man! sig they are e to the greater risk of decom- 
position. Several expedients have been suggested to remedy 
this evil ; one is to use a valve to each ascension pipe so as 
to dispense with the dip pipe when the retort is working ; 
another is to have only one hydraulic main, placed over the 
centre of the ovens, and both mouth-pieces connected to it by 
a single dip pipe. 





oxide and hydrogen, 

and hydrocarbon vapours. It is freq 

the use of richer eannel coals, the excess of non-illuminatin,; 
gas is rendered highly luminous by becoming saturated wi 
the hydrocarbons given off from the richer coal; but this is 


only true to a limited extent, inasmuch as the mixture under- 
goes rapid deterioration, co’ 
arge 


uent on the liquefaction of a 
portion of these hyd: vapours. 

e now proceed to consider the operation of the condenser, 
in the process of gas manufacture. By the term condenser, 
we usually understand the apparatus acting asa means of 
cooling or refrigeration, but this is only true in reference to its 
use where the gas is of poor quality and of low specific gravity. 
In treating gases which are to possess high illuminating 
power, it is not desirable to reduce their temperature below 
60°. Under these eircumstances, therefore, we must look 
upon the condenser as a ogeenss and not simply as a refri- 
gerator. The two forms of condensers most generally in use 
are the tubular, or series of pipes, and the annular. Which- 
ever of these forms is adopted, a large extent of surface is 
indispensable, in order that the separation of the mechanical 
and non-chemical impurities contained in the crude gas may 
be gradual, The existence of naphthaline may in many cases 
no doubt be traced, first, to the high temperature at which 
the gas is generated, and again to the too sudden reduction 
of the temperature by rapid and excessive refrigeration. It 
is a strange anomaly that so much care and Jabour should be 
applied to remove so many of the light-giving constituents 
from the gas, and then to give back t elements by the use 
of costly, and in some cases dangerous, appliances, in naphtha- 
lisers, carburetters, and other high sounding and wonderful 
specifies. (To be continued.) 








GREENOCK HARBOUR IMPROVEMENTS. 
To tae Eprtor oF ENGINEERING. 

Srz,—In my replies to.“ Capstan” and “Greenock,” I 
regret that I should have been the cause of the premature 
resurrection of a “ Buncombe Child of St. Mungo.” 

The Greenock News and Weekly Press of 8th August 
last states that 

“A special meeting of the Harbour Trust was held yes- 
terday, to decide in reference to the plans of the proposed 
harbour and dock accommodation at Garvel Park. A 
premium of 300/. was to be given for the plan most approved 
of by the Harbour Trustees, and 100/. for the next in point 
of merit. The trustees had about 160 plans to decide upon. 
Bailie Adam presided. An adjournment being proposed to 
the gallery where the plans were exhibited, the trustees went 
thither from the council chambers, and for about an hour 
debated and compared the relative merits of the plans. It 
was found three of the plans, namely, numbers 73, 38, and 
11, were much better adapted to the necessities of the case 
than the others, and upon these accordingly the vote fell to 
be taken. The following was the result: 

For No. 73 as against No. 38. For No. 73—Bailie Morton, 
Messrs. Grey, R. Neill, W. Neill, Blair, Paul, M‘Bryde, 
Lindsay, Anderson, Stewart, Leitch, Shankland—12. No. 38 
—Bailies Hunter, Fleming, Adam, Messrs. M‘Farlane, Caird, 
Brymner, C. P. Hunter, Orr—8. 

The vote was then taken upon No. 73 as against No. 11. 
For No. 73—Bailies Morton and Adam, Messrs. Caird, Grey, 
R. Neill, W. Neill, Blair, Paul, M‘Bryde, Lindsay, Anderson, 
Stewart, Leitch, Shankland—14. For 11—Bailies Hunter 
and Fleming, Messrs. M‘Farlane, Brymner, C. P. Hunter, 
Orr—6. 

Thus, “73” secured the largest number of votes, and “38” 
came second by the — of two. No 73 plan (the 
winner of the first prize) for a motto “ I’se. mak’ siccar,” 
and was designed by T. C, Fidler, Esq., Sealawn, Ventnor, 
Isle of Wight. No. 38, which has won the second prize, had 
for a motto “ Alpha,” and was the design of Walter R. 
Kinipple, Esq.. MI.C.I., Westminster-chambers, Victoria- 
street, S:W. No. 11, which was highly commended by all, 
was designed by Charles H. Beloe, eq. 22 Lord-street, 
Liverpool, and had for a motto “ Without pains, no gains.” 

On the motion of Mr, Brymner it was a that the 
minutes should bear that the rejected plans displayed great 
engineering skifl, and that, failing 73 and 38, the trustees 
could have fallen back upon oe | many plans which would 
have suited the end in view equally well.” 

And the clerk to the trustees, in a letter of the same date, 
informed me that my “plan of the new works proposed at 
Greenock obtained the second prize, which was unanimously 
awarded,” 

I remain, Sir, your obedient Servant, 
W. R. Kryrppre. 

1, Westminster-chambers, London, 8. W., 

. November 2, 1868. 

[The correspondence upon this subject has already en- 
croached too much upon our space. e can therefore pub- 
lish no more letters upon “ Greenock Harbour Improvements,” 
at all events until the plan to be adopted shall be definitely 
decided upon. —Ep. E.] 








Steam Roap RoiiERs.—Messrs. Aveling and Porter, of 
Rochester, have just received an order from Mr. Andrew H. 
Greene, of New York, for the construction of a 15-ton steam 
roller, for the use of the many miles of roads and drives in 
the Central Park. This is the second American order Messrs. 
Aveling and Porter have received ; the previous one is. already 
executed, and the roller has been forwarded to Philadelphia. 

Lonpon Association or Foremen Encrnezrs—The 
first meeting of this association for the winter session will 
take place at the rooms of the institution, George Hotel, 
Aldermanbury, City, to-morrow (Saturday) evening at 8 p.m. 
Mr. J. Newton, H.M. Mint, will preside; and the secretary, 
Mr. Walker, will produce a financial and statistical statement 
illustrative of the ‘history, position, and prospects of the 
association. 
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NOTES FROM THE NORTH. 
- Pig Tron Ht Guaseow, Wednesday. 
lasgow Pig Iron Market.—There is nothing very i 
to record regarding our local pig-iron market for the last week. 
Some 10,000 tons were disposed of this day week at 52s. 8d., 
and 52s. 9d. cash, 52s. lid. one month, and 53s. 3d.. three 
months. Since then the market has been quiet and steady, 
with prices a shade higher. They have to-day been up at 
62s. 10d. to 52s. 104d. cash, and 53s. one month. Coltness 
No, 1 and Gartsherrie No. 1 are now quoted ively at 58s. 
and 57s.. Messrs. Connal and Company’s ci for the past 
month says: “The market has been weaker during the 
month, and the price of g.m.b. warrants declined to 52s. 8d/, 
but has snaeel tei 53s. at the close. The stock in store has 
been increased 5165 tons, and now is 241,863 tons in Connal 
and Co.’s yards, with warrants circulating for 226,000 tons ; 
and 16,265 tons in Canal Co.’s yards, with warrants for 
15,500 tons. 

State of Trade at Coatbridge——Work seems generally to 
be getting more plentiful, and, as a whole, indicating more 
favourably than for two years past. All the ironworks are 
reported as being on full time, and some of them are stocked 
with orders which will keep them going regularly for about 
two months, 

New Shipbuilding Contracts.—Messts. Patrick Henderson 
and Co., the extensive Glasgow shipowners, have contracted 
with the eminent firm of Messrs. Robert Duncan and Com- 
pany, Port-Glasgow, for the construction of two composite 
vessels, of about 800 tons each, for the Rangoon and East 
India trade. ‘The same builders have a vessel of similar size 
on the stocks in the yard of Messrs. Duncan. Messrs. 
Randolph, Elder, and Co. have just made arrangements with 
the African Royal Mail Company, Liverpool, to build two 
large screw steamers, the details of which are not yet settled. 
The same firm have on hands four sailing ships, four screws 
of 2900 tons and 500 horse power, to run between Liverpool 
and Valparaiso, three screws for the Glasgow and African 
trade, and two serews and three pairs of engines for a Leith 
firm. This of itself is a tidy amount of work for one firm of 
shipbuilders, and the cry is still the orders come. (My 
monthly shipbuilding report must be delayed till next week ; 
it will contain something startling in the way of news.) 

Glasgow Harbour Trust.—At the ordinary meeting of this 
Trust, on Monday, it was announced that the revenue for 
October was 13,3937. 13s. 11d., while for the co! nding 
month last year it was 12,0697. 18s. 1d., being an increase 
this year of 13237. 15s. 10d. Last month’s revenue was the 
largest ever received in one month. Following up this an- 
nouncement, one of the trustees, Mr. Bain, a Cumberland 
ironmaster, gave notice of the following motion: “That this 
Trust, observing the continuous prog of the trade of the 
port, and the increasing demand for harbour accommodation, 
remit to the committee of management to consider the pro- 
priety, of proceeding, at the. earliest convenient time, with 
the execution, of the works for docks at Stobeross, and to 
report.” 

ihe Nine Hours’ System in the Building Trades.—It will 
doubtless surprise some readers of ENGINEERING to learn 


that at the nt time fully 5000 masons (or more than the 
half of all the masons in Scotland) now the day’s 
work as extending to nine hours only. are thirty 


cities, towns, and districts in Scotland to which the system 
has now extended. It is about seven yearssince the nine 
hours’ movement began in Edinburgh, and it is now extend- 
ing to other building trades. Probably the best organised 
trade association in the kingdom is that.of the Edinburgh 
masons. The joiners of Edinburgh have also adopted the 
nine hours’ arrangement, but it has not reached’their fellow 
tradesmen in. Glasgow and the west of Scotland, still about 
one-fourth of the joiners of Scotland—that is about 2500 men 
—have adopted the arrangement. ; 

Highland Railwa Company On Friday last there was 
held at Inverness the ordinary half-yearly meeting of the 
shareholders of this company. The meeting was so large 
that it had to be adjourned to the Music Hall. The chair- 
man, Mr. Matheson, announced that the revenue was the 
largest the company had ever had, and that the working ex- 
penses had fallen to 35 per cent. The usefulness of this line, 
working as it does in conjunction with the Sutherlandshire 
Railway, was shown by the fact that new traffic had been 
developed, inasmuch as last month sp trains of sheep had 
been carried to Laing, in Dumfriesshire; the mode of transit 
formerly in operation being steamers from the west coast of 
the country. The dividend declared was 3 per cent. 

Dundee Harbour Improvements and Water Bill.—An ex- 
traordinary meeting of the Chamber of Commerce was held 
on Friday last to consider these two topics, both of which are 
now, notwithstanding the interest in Parliamentary and 
municipal elections, exciting a considerable amount of publie 
anxiety in Dundee. The Nine Trades of Dundee have also 
been meeting to discuss the same subjects. The acquisition 
of the property of the Water Company by the Town Council 
seems to be @ very probable thing, but Mr. Harrison’s 
scheme for improving the harbour accommodation is destined 
to undergo some radical alterations at the hands of the public 
men, a number of whom are tearing it to pieces without 
deeming it any sacrilege to do so. Indeed, Mr. Harrison’s 
conaghichas scarcely one true friend amongst those who ori- 

inally asked for it. 
on The. Glasgow Sewage Question.—Messrs. Bateman and 
Bazalgette’s scheme is not in much favour here, either a1 
the authorities or the citizens generally. When g 
the Clyde Trust meeting I ought to have mentioned that a 
mintite on this subject was read. It was as follows: “The 
Lord Provost stated that he had called the meeting in order 
to consider further the report by Messrs. Bateman and Bazal- 

tte, with the aid of the plan referred to in the minutes of 
ast meeting, and which had been since li @ 
distributed among the members of the joint committees ; and 
several ieubsie tering expressed their opinions on the sub- 
ject, it was ultimately resolved, considering the extent of the 
expenditure involved, and the approaching change in the 


constitution of the Town Council, that the further considera- 
tion of the question should be delayed, and that in the 

time the proposal made by the Lord Provost at last meeting 
should be adopted, viz., age a conference with Messrs. 
Bateman and Bazalgette, Dr. Anderson at some future 
time, in order that the various views taken by the several 
persons who have recently directed their attention to the 
question may, in the peseenes of the joint committees, be 
submitted to and considered by the reporters, with the result 
of any experiments that may in the interval be made, before 
the committees finally dispose of the remit made to them by 
their respective constituents.” While referring to this matter 
I may mention that the questi ises to quite a 
new phase, for a Glasgow manufacturing chemist has wel] 
nigh matured a scheme for collecting all the water-closet 
sewage by itself and extracting from it all the fertilisin 
materials contained in it. His notion is that 150,0002. coul 
be obtained annually from the ammoniaalone. Now, I have 
seen the ammonia extracted by very simple means, and in a 
very short space of time. By and by I may say something 
more of it. Already ii has been brought privately under the 
notice of a number of scientific men in this eity. 

Glasgow Scientific Societies.—These are now in full swing, 
or about to get into full activity for the ensuing winter. The 
Institution of Engineers met for the first time week, and 
the president -delivered an opening address; to-night the 
Philosophical Society’s first meeting is to be held; and to- 
morrow night the Earl of Caithness is to open the Athenwum. 
course of lectures by a discourse on the progress of science 
and the arts. 
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BALANCED TURBINES. 
To tHe Eprrork or ENGINEERING. 

Srr,—In last week’s impression of ENGINgERING, an 
account was given of improvements in turbines, designed and 
patented by Mr. Paul R. Hodge, the novelty of which appears 
to me rather doubtful. 

The first improvement intends to counterbalance the pres- 
sure of the water on the wheel of a Fourneyron turbine by 
the application of a second wheel, one of which will be above 
and the other below the admission casing. It isa known 
fact, however, that a well constructed Fourneyron turbine is 
perfectly balanced as far as the pressure of the water in the 
direction of the axis is concerned, and that it is only the 
weight of the shaft and turbine wheel which presses on the 
footstep. A second wheel would be, therefore, an unneces- 
sary complication ; but even were it not, the combination of 
two turbines in such cases, where a pressure in the direction 
of the axis is really exerted, is not a novelty, and double 
Jonval turbines have been often constructed on the Continent. 

Mr. Hodge also claims to have balanced the weight of the 
shaft and wheel, but he does not give any sections of his 
turbine, nor does he explain how he has effected it. 

It is likewise impossible to see the novelty of the applica- 
tion of a double beat valve for regulating the admission of 
water, and as to its advantages, it is well known that the loss 
of head by letting the water pass through such a valve is very 
prin on A An ordinary sluice valve will be always pre- 
ferable; and the heaviest of them can be worked with the 
greatest ease by a governor with indirect action. To name 
one of the many arrangements used for that purpose, the 
governor can be made to work a cock admitting water from 
a small pump to a hydraulic cylinder, the ram of which is 
connected with the sluice. A second cock, also worked by 
the governor, releases the water from the cylinder when the 
sluice has to be moved the opposite way. 

However perfect these contrivances may be, the regulation 
of turbines by valves or sluices is highly objectionable, for 
the useful effect. is reduced by it in a twofold manner. Power 
is wasted, not only by the reduction of the head in conse- 
quence of the increase of resistance, but also by the circum- 
stance that a certain most favourable speed of the wheel 
corresponds to each height of fall, and that the latter cannot 
be altered without loss, if the former has to remain the same. 

All engineers engaged in the construction of turbines have 
endeavoured these many years to design a more perfect 
regulation, and to do away with the old system which Mr. 
Hodge appears to bring forward again as something quite 
new. 

The open inlet pipe, separated from the reservoir by the 
valve casing, which Mr. Hodge claims as a novelty, has no 
influence whatever on the working of the turbine, and only 
serves to show what reduction of head the valves cause. A 
glass gauge tube, open at the top, and attached to the inlet 
pipe, would have shown the same more conveniently. 

Ar, Hodge also favours us with anew curve for the delivery 
buckets, for which he gives two methods of construction. 
The second method does not give a projection of the parabolic 
spiral, as intended, but part of a loop curve (a curve of the 
third degree). It. may be, however, that that part of the 
curve, which is obtained. by the proposed construction, is a 
sufficient approximation of the other. 

Apologising for the ag 4 of my remarks, 

I remain, Sir, your obedient Servant, 
5, Tavistock-place, W.C., T. SEYDEL, 
November 4, 1868. 








Tur Bessemer Sree Works, Troy, U.S.A. — These 
works have very recently been destroyed by fire, by which a 
loss of $50,000 was incurred. The establis mt will be re- 
constructed without loss of time. 

Interesting RemovaL.—The Engineer informs its readers 


Railroad Company, and will be removed to some point on 
the line of that road! Considering that the Trenton Iron- 
works, established many years ago, and employing 1000 or 


and | more men, are sixty miles, at the nearest point, from the 


Erie Railroad, the process of removal must prove more than 
interesting, bord indeed upon the marvellous. For we 
doubt ‘not that the puddling furnaces, reheating furnaces, 





and chimneys, will all be included in this startling hegira. 


that the Trenton Ironworks have been purchased by the Erie | parts 


SEWAGE. 


To THE ‘Epitor ov . ENGINEERING. 


Srz,—In recent publications of your valuable journal, 
Mr. G. H. Roberts, a co ent signing himself “ R. V.,” 
and “ Mr. ,” have referred to now known 


as “ Morrell’s Dry Ash Sanitary Scheme,” the former advo- 
cating its adoption in large towns, the two latter opposing it. 

The treatment of night soil and the of sewage is a 
question becoming so well understood that it isnow quite unne- 
cessary to answer the arguments of the advocates of the water- 
closet a its large demand upon a town’s water sup- 
ply, and contributing, asit does, to the foul smells arising from 
sewers, as well as to the increase of the di ies at i 
discharging points; or those ofthe advocates of the earth 
system, attended, as it must be, with such an enormous cost 
by the carting into.and, as'a* eons “out of the town 
again of the necessary earth; or’ those in favour of the 
pneumatic system. 

I will —_ ask you to give me a short space, that I may 
briefly lay before your readers the main features of the dry 
ash scheme, leaving the verdict as to its merits with full con- 
fidence in their hands. 

Under the existing arrangements of the outer premises 
of the dwellings of the working classes, one pit, cesspool, or 
midden, is made the receptacle for all domestic refuse to 
which the night soil is from time to time added. To this 
accumulation of refuse, even when the human excrement is 
absent, may be traced the pollution of well-water and the 
poisoning of the atmosphere. It is, therefore, evident that 
the object to be aimed at is so to treat and dispose of these 
matters, that they may be rendered inoffensive. 

It will be seen that the following plan will not only accom- 
plish this object, but will also prove beneficial in a pecuniary 
point of view. 

In lieu of the present midden the dry ash scheme provides a 
screener forming a receptacle for the cinders and ashes as taken 
out of the house; this is fitted with its own cover, and is 
placed at the side or rear of the privy ; on the opening of the 
privy door it is brought into agitation, and so a perfect 
separation of the fine ashes from the cinders is procured, the 
former being conveyed, on each use of the closet, into a 
watertight excrement and ash pit or box, there performing 
service as a deodorant, and fo when so mixed with the 
excrement, a valuable peers “Ye cinders, so much un- 
consumed fuel, and quite distinct in their character from the 
earthy refuse of the coal, ,wig., the fine ash, being at the same 
time, and by the same apparatus, delivered into a box, or 
into the yard, — for mixing with the fresh eoal for re-use. 

A small box will serve for the collection of the domestic 
vegetable refuse, which may be, and is, by the more provident 
ones, now made useful, 

_ The liquid refuse will find its way, by the house drains, 
into the sewers, which, if properly constructed, may be en- 
trusted with its quick removal. 

The advantages possessed by the ‘‘Dry Ash Sanitary 
Scheme” I advocate may be briefly p Poller up as follows : 

1. The achievement oF a great sanitary object, combining 
order and cleanliness. 

2. The reduction in the cost of the scavenging operations 
by the reduced bulk of matter to be wi m the 
premises at the expense of the ratepayers. 

3. The production of a valuable manure, for which a con- 
siderable sum may be realised, and applied to the further re- 
duction of cost named under head No. 2. 
Pe The great benefit to the householder from the saving of 
el. 
I remain, Sir, very sepeMy yours, 
J. 


NYERS MORRELL. 
Manchester, November 4, 1868, 
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GJERS’S STEEL-MAKING PROCESS, 


A ¥Ew months ago we mentioned in this journal (vide page 
375 of our last volume) that Mr. John Gjers,the well-known 
engineer manager of Messrs. Hopkins, Gilkes, and Co.’s 
and Messrs. Lloyd and Co.’s furnaces at Middlesborough-on- 
Tees, was epgaged in experiments.on the manufacture of 
steel from Cleveland iron; and as much attention is at pre- 
sent being paid to that problem, we now publish particulars 
of the process followed by Mr. Gjers, and which has been 
patented by him. 
Mr. Gjers melts mallesble iron with a proportion of man- 
ganiferous iron ore, or pure iron ore mixed with pure man- 
anese ore, the necessary flux, and an excess of carbon or car- 
maceous matter. By preference, the iron or steel to be 
melted is coated with this mixture, which for that urpose 
may be made into a grout with water; but it is preferred to 
employ bituminous, fatty, oily, or. analogous fluid sub- 
stances, or such as under the ialamce of heat give off hydro- 
carbons, and leave a carbonaceous residue (common gas tar 
or crude petroleum being suitable on account of their cheap- 
ness). is mixture of pure iron and manganese ores with 
the n flux and an excess of carbon being in itself of 
such a nature as, under the influence of heat, to turn into a 
highly carboniferous and manganiferous iron and a fluid 
slag, will have the effect, particularly when being used as a 
jogos of carbonising and fluxing the material to be melted, 
and will cause it to fluidify more readily, and the product of 
the two combined to form, fluid steel and a fluid slag to pro- 
tect it. 
Thus, according to Mr. Gjers’s plan, puddle bars or other 
iron, or steel bar stampings, iron or steel scrap, are cut u 
and are dipped into a mixture composed by taking, say, 10 
of coal tar, 50 parts iron ore, 25 parts manganese ore, 
and 25 parts of slacked lime, with more or less of oxides, or 
of lime, according as a harder or softer product is required, 





or, if necessary, more carbon in the shape of charcoal. After 
this peopaced maserlal Ihas' been driel, it ‘nig be melted 
either in erueibles or on the bottom of a reverberatory fur- 


nace ; but itis pi to use a continuous melting steel 
furnace. For this purpose Mr. employs a Siem 





Gjers ens 
regenerative gas furnace formed with a deep receptacle in the 
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centre to contain the liquid steel, and either over this re- 
ceptacle, or by preference around or on each side of it, he 
proposes to set one large tube or retort, or preferably a num- 
ber of smaller tubes or retorts made of material capable of 
resisting great heat. 

Fig. if a vertical section, and Fig. 2 a plan of part of one 
arranzement of continuous melting furnace, constructed ac- 
cording to Mr. Gjers’s system. Those parts of the furnace 
which are not shown in the figures are, in this instance, in- 
tended to be arranged on the principle well known as Sie- 
mens’s patent regenerative gas furnace. 














The regenerators being arranged in two sets, the gases 
generated in the gas producers are conducted therefrom 
through a flue, and directed by the reversing valve through 
one or other of the regenerators, whence after becoming 
heated they pass into the furnace alternately at the right or 
left hand side of the heated chamber, a, as the case may be, 
the gas, on entering, meeting the heated atmospheric air 
proceeding from the other regenerator of the same set, and 
entering into combustion. The products of combustion pass 
eut of the heated chamber, a, at the opposite side to that at 
which! the gases and’ heated atmospheric air enter. 56 
is the receptacle formed in the centre of the furnace to receive 
the liquid steel. The bed or lining, 5, of this receptacle is 
composed of pugged ground ganister, similar to that used 
in the well-known Bessemer converters, beaten in solid to 
form a bottom and sides, the bottom gradually sloping to- 
wards the tapping hole, h; or the ground ganister may be 
mixed with about one per cent. of burnt lime, or with about 
two per cent. of fine ground fireclay. Otherwise Mr. Gjers 
employs a mixture consisting of pure silicious sand with 
about one per cent. of burnt lime, or about two per cent. of 
fine ground fireclay, or pure silicious etone and burnt lime, 
or fine ground fireclay, as the case may be, to be pugged up 
with water so as to form the bottom or lining, the principle 
to keep in view being in every case to mix pure silicious sand 
or material with sufficient quantity of such other matter as 
will when exposed to at heat flux the particles silica 
together to form a crust. In some cases the bed or 
lining, 51, of the receptacle may be formed of a mixture of 
white and red sand, the former being nearly pure silica, and 
 ereemee. infusible, and the other a red sand, which, in 

ing acted upon by the heat of the furnace near the surface 
fuses, and thus binds the white sand. together. It is stated 
that two or three parts of white sand with one of red sand 


found to answer well. c¢ is the large continuous melting 
tube, retort, or crucible constructed of fire brick or other 
material capable of resisting great heat. This tube, retort, 
or crucible, as will be seen, is set vertically over the rece ta 
cle, 6, and is heated by flues or passages, d, through which 
a certain portion of the flame is allowed to escape from the 
heated chamber, a, into the chimney without passing through 
and heating the ——— at the opposite side of the 
chamber to that at which the gases and heated air enter. It 
will be observed that the lower part, c’, of the continuous 
melting tube, retort, or crucible, ¢c, rests upon a ganister or 
plumbago stand, k&, shown in dotted lines, and tapers down- 
wards. It is closed at bottom, but is provided with aper- 
tures, e, through which the melted steel or homogeneous 
iron therein produced runs into the receptacle, b. 

The mode of operation is as follows :—The requisite material 
to be melted for the production of the cast steel or homoge- 
neous iron having been fed in through the top of the upper 
part of the continuous melting tube retort, or crucible, c, 
the cover of the latter is placed over it, and the materials 
under treatment are ually heated and reduced; those 
in the woos | lower part, c', of the tube, retort, or crucible 
being subjected to the most intense heat of the furnace will 
gradually assume a fluid state, and will run out through the 
apertures, ¢, in the form of fluid steel or homogeneous iron 
into the receptacle already mentioned, where it will remain 
exposed to the heat, but protected by the flux. Mr. Gjers 
states that the steel, although protected by slag while at the 
bottom of the receptacle, will by standing for a length of 
time gradually lose carbon and become more like homoge- 
neous iron, therefore, in working he always melts it out of 
the bottoms of the continuous tubes, retorts, or crucibles 
harder (that is, in a more highly carbonised state) than is 
ultimately required, calculating upon a certain amount of loss 
of carbon in the receptacle, 6. In making homogeneous iron 
he prefers to increase the proportion of iron ore, and to 
decrease the proportion of manganese and carbon, that is to 
say, that in making hard steel he uses an excess of carbon 
sufficient to reduce all the oxide of iron, and to highly carbo- 
nise the resulting iron and make it easily fusible, but that in 
making homogeneous iron he only uses sufficient carbon to 
reduce all the ore and only slightly to carbonise the resulting 
iron. Thus, for example, the mixture to be melted with the 
malleable iron for the production of hard steel should contain 
from about 20 to 25 parts (more or less) of charcoal or equiva- 
lent matter to 100 parts of ore, and the proportion of mixture 
to be melted with the iron will vary from about 20 to 35 
parts (more or less) of the mixture to 100 parts of iron, 
whereas for the softer kinds, more like homogeneous iron, 
Mr. Gjers uses from 15 to 20 parts (more or less) of carbon 
to 100 parts of the ore, and the proportion of mixture varies 
from about 35 to 50 parts (more or less) of the mixture to 
100 parts of iron. Mr. Gjers states that in practice he has 
obtained a very good mild steel, according to his plan, by 
melting about 100 Ib. of rather steely puddle bar or stamp- 
ings with about 33 Ib. of a mixture com: of, say, 100 
parts of rich pure iron ore containing in itself from 2 to 3 per 
cent. of oxide of manganese with the necessary proportion of 
lime and silica to form a fluid slag mixed with 20 parts of 
charcoal. The mixture is not in this case used as a coating, 
but being ground or reduced into coarse powder com of 
particles somewhat like small shot, may be mixed and melted 
with the puddle bar or stampings in the continuous melting 
tubes, retorts, or crucibles without the use of tar or fatty 
matter, the charcoal in this case serving as a substitute for 
the tar and fatty matter. Before tapping the liquid steel or 
homogeneous iron from the receptacle, 6, samples are tested 
for the purpose of ascertaining whether it has attained the 

uisite degree of carbonisation, and if it has not, there is 
added to it a sufficient quantity of crude, refined, or malleable 
iron to regulate the flui snetal to the desiced di 
bonisation ; after which it is tapped from the receptacle, 6, 
and run into ingots. In order to keep up the continual 
action of the melting tube, retort, or crucible, fresh materials 
are supplied at the upper part, as the materials already 
formed into steel or homogeneous iron and flux run out of 





well mixed together and charged dry into the furnace will be 


the bottom. 





IRON SCAFFOLDING. 








CITY SCAFFOLDING. 


Ws illustrate above a sufficiently ingenious device for the 
prevention of one of the greatest of city nuisances, the stop- 
page of the pavement by hoarding enclosures, and the diver- 
sion of the pedestrian traffic round the narrowest of planked 


Our. Key 
. Key removes the basis of his operations from the 
ground floor to the first storey, that is aftera very temporary 
stop) of the usual character has occurred, to bring 
the building in course of alteration up to that level. The 
lower part of the auxiliary structure is carried upon cast-iron 
columns which are pl close to the wall, and against the 
edge of the pavement, or in the cases of very narrow 
thoroughfares the staging may be carried across the carriage 
way to the opposite curb. The upper portion of the scaffold- 
ing are poles braced in the usual way, the main standards 
resting in the hollow cast-iron columns as in sockets. The 
floor on bere net ww materials are stored is framed on 
irders su by the column, and closely planked to pre- 
one the fal of dust, &c., upon the pantoagics beneath, the 
sides of the staging would also a protected by a 
fencing. There are numerous cases in which such scaffolding 
would p many advantages over the form now in use, 
and as the designer proposes to keep a variety suited to 
different localities on stock for the use of builders, the objec- 
tion of increased cost would not hold. 


Portianpd Cement.—The firm of I. G. Johnson and Co., 
of London and Gateshead-on-Tyne, Portland cement manu- 
facturer, have had awarded them by the jury of the Havre 
Exhibition a gold medal for the ex ce of their manufac- 
ture. Messrs. Johnson and Co. have the largest contract for 
cement ever let by the French Government. It is for up- 
wards of 20,000 tons of Portland cement for the works now 
in at Havre. The works at Gateshead and the 
works of the same firm at Cliffe-on-the-Thames supply all 
parts of the world. 
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REFRIGERATORS AT THE CITY OF LONDON BREWERY. 


CONSTRUCTED BY MESSRS. JAMES SHEARS, SONS, AND DALE, ENGINEERS, LONDON. 
Fic.\. 


BREWING AND BREWERIES. 
No. XXX. 
Cootne taz Wort; THE THEORY OF REFRIGERATION. 
( Continued.) 

We have now shown how the action of a refrigerator 
may be modified by varying the proportionate quantity, 
or the temperature, of the water passed through it, and 
we must next explain the effect of altering the amount 
by which the temperature of the wort has to be re- 
duced. This we can best do by an example. For in- 
stance, let a refrigerator be capable of reducing 10 
barrels of wort per hour from 190° to 60°, by the use 
of 19 barrels of water per hour, supplied at an initial 
temperature of 55°, how mach water per hour will the 
same refrigerator on to reduce 10 barrels of wort 
per hour from 140° to 60°? Under the first men- 
tioned circumstances, the work to be done consists 
in the transmission from the wort to the water of 
10 x 360 x (190-—60) = 10 x 360 x 130= 468,000 

und-degrees of heat, whilst in the second case only 

0 x 360 x (140 —60)=10 x 360 x 80= 288,000 pound- 
degrees have to be transmitted. The amounts of 
work to be done in the two instances will therefore be 
as 468,000 to 288,000, or as 1.624 to 1, and the mean 
differences between the temperatures of the water and 
wort during the passage of these liquids through the 
refrigerator will vary in the same ratio. The first thing 
to be done, therefore, is to ascertain the mean differ- 
ence of temperature when the refrigerator is reducing 





the wort from 190° to 60°, and then to deduce from 
this the difference of temperature necessary under the 
second set of circumstances. 

As the temperature of the wort is in the first instance 
reduced 190—60=130°, and as there are 19 barrels 
of water used to each 10 barrels of wort, the tempera- 


130 x10 
ture of the water will be raised —p = 68.41°, and 


its final temperature will be 55°+-68.41°=123.41°. The 

maximum minimum differences between the tem- 

peratures of the water and wort will thus be 190— 

123.41°=66.59° and 60°—55°=5° respectively.. The 
1 


- : 4 5 
minimum difference io Reapers 66.597 13318 


1 ; d ; 
Say, 7399 of the maximum difference ; and if we sup- 


pose the “run” of the refrigerator to be divided into 
one thousand parts, the logarithm of the ratio of the 
numbers representing the differences of temperature 
at the points of division will, as we have already ex- 
plained, be ‘ 


log. —.  — 
13.32 1.194504 _ 7091194504, 





1000 = 1000 
and the ratio itself, expressed in decimal parts, will be 
.9974. From these data we are enabled to calculate 


the mean difference of temperature in the manner 
already explained, as follows : 








66°59 —5 _ 6159 4 
(1—.9974) x 1001 = 2.6026 = 23-6°. 

When, however, the refrigerator is employed in 
cooling the wort from 140° to 60°, the veh one is, 
as we have shown, reduced, as compared with the 
former case, in the proportion of 288,000 to 468,000, 
or as 1 to 1.624, and the difference of temperature 
necessary to perform this reduced amount of work 


93.6 aig 
will be 1694 = 145°. A few trials will show that this 


mean difference of temperature will, under the circum- 
stances, be given by the use of such a proportion of 
water to wort as will give a maximum difference of 
33°. Thus, with a maximum difference of 33°, the 
fraction representing the minimum difference will be 
#s, of which the logarithm is 0.819544, and dividing 
this by 1000 we get 0.000819544 as the logarithm of 
the ratio of variation of the difference of temperature, 
supposing the “run” of the refrigerator to be, as 
ieee, divided into 1000 parts. From this we get the 
ratio=.9981, and the mean difference. of temperature 


will,be, 
33—5 28 


(1—.9981) x 1001 ~ 1.9019 = 14. 
or almost exactly the mean difference which we have 
shown would, under the circumstances, be necessary 
to cool 10 barrels of wort per hour from 140° to 60°. 
Next, as to the quantity of water required. As in 
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this case the final temperature of the water will be 
140 — 33 = 107°, it will have been heated 107°— 
55°=52° during its passage through the apparatus, 
and as the wort has at the same time been cooled 
140—60=80°, the proportion of water to wort will 
be.as 80 to 52, or as» 1.538 to 1; and, therefore, an 
hourly supply of 15,38 barrels of water would be re- 
quired to cool 10 barrels of wort per hour. 

Another matter which greatly influences the action 
of any given refrigerator is the rate at which the liquids 
are run through it,,or, in other words, the absolute 
quantities—as..distinguished from the proportionate 
quantities—of. water and wort passed through the 
— in agiven time. If the absolute quantities 
of water and wort passing through any given re- 
frigerator are increased, the initial temperatures of the 
liquids being at the same time maintained, the effect is 
that the wort is delivered at a higher final temperature, 
whilst the final temperature of the water becomés 
lower. Under these circumstances the mean difference 
between the temperatures of the wort and water is 
of course increased, the amount of this increase being 
such as will enable the surface of the ‘refrigerator 
to transmit the increased quantity of heat which itis 
necessary to convey: from the wort to thé Water in a 
given time. 

If a refrigerator is worked with equal quattities of 
water and wort it is very easy to calculate the varia- 
tion in the final temperature of the latter which will 
be caused by augmenting the quantity passed through 
the apparatus in a given period. We have already 
shown that, in the case of refrigerators worked with 
equal proportions of water and wort, the difference 
between the temperatures of the two liquids remains 
uniform throughout, and that this difference is equal to 
the difference between the initial temperature of the 
water‘and’the final temperature of the wort. Let us 
call the difference between the temperatures of the wort 
and water d, and the number of degrees which the 
temperature of the wort-is reduced during its pas- 
sage through'the apparatus, r; then it follows from 
what we have, stated that d+, is a constant quantity 
so long as the initial temperatures of the two liquids 
remain unaltered, and that.it is equal to the differenee 
between those two temperatures. If the quantities 
of wort and water run through any given refrigerator 
in a given time are incfeased—the initial’ tempera- 
tures of the liquids remaining the same—the 
effect will. be to-increase d and diminish + to 
such’ an extent thatthe proportion which -the. former 
bears to the latter is'increased in the same ratio as the 
quantities of the liquids gem through the apparatus 
ina given time, us, let us suppose that in a re- 
frigerator working. under any given circumstances 
d=4¢r, then if the quantities of wort and. water run 
through in a given time are doubled, d will be inereased 
and r diminished until d’‘=4r'; d’ and r‘ being the 
difference of temperature and the reduction of the 
temperature of the wort under the new conditions. 

Itwe let z represent the amount by which d is thus 
increased and ¢ diminished, and let a=the number of 
times that the quantities of the liquids run through 
the apparatus during any given period ‘is augmented, 
we have the equation, 

r—z_r 
d+z nd 
from which, after sufficient reduction, we get : 


Let us consider, for example, the case of a re- 
frigerator capable of reducing 10-barrels of wort per 
hour from 140° to 60°, when supplied with an equal 
quantity of water at an initial temperature of 55°; and 
let us ascertain the effect of supplying this refrigerator 
with 20 barrels per hour of wort and water respectively. 
In this case r=80°, d=5°, and x=2; and substitut- 
ing these quantities in the equation above given we 

ave : 


Under the altered circumstances, therefore, d would 
equal 5 +4§=94°, whilst _r would be 80 


m =759°, 
and the final temperature of the wort wo ecome 
140—75$=644°. It will be readily understood, from 
a consideration of the principles on which this calcula- 
tion is founded, that the less the difference of tem- 
perature with which a refrigerator is worked, the less 
will be the proportionate effect on the final tem- 


perature of the wort of any given increase in the 
quantities of the liquids through the apparatus. 
When a refrigerator is worked with unequal pro- 
rtions of water and wort, the alterations produced 
by varying the quantities of the liquids passed through 


it in a given time are somewhat more difficult to calcu- 
this case, as in the one we have — 


late. 
considered, the effect of amg | the rate at whic 
the liquids are passed through t 


two liquids during their passage. We have shown 


that when equal quantities of water and wort are used, 
the difference of temperature of the two liquids is uni- 


form at all parts of the apparatus, and is equal to the 


difference between 


gh the apparatus may be increased’ or decreased. 
When there 


is a greater proportion of water than wort, 


however, this is not the ease, as any given increase in 
the final temperature of the wort then produces a still 


greater increase in the’ mean difference between the 
temperatures of the two liquids. The amount by 


which this last increase is in excess of the increase of 


the temperature of the wort depends upon the propor- 


tion of water to wort, avid the greater this proportion is 


the greater isthe excess. This is shown by the annexed 
Table, No. ITI., which represents the alteration effected 
by varying the rate of flow through refrigerators sup- 
plied with various proportions of water to wort. 


e apparatus is to 
increase the final temperature of the wort, reduce 
the final temperature of the water, and _ increase 
the mean difference between the temperatures of the 


the final temperature of the wort 
and the initial temperature of the water; and that, 
therefore, any increase in the final temperature’ of 
the wort causes an equal increase in the difference of 
temperature of the wort and water; and thus the 
amount r+d' remains, as we explained, a constant 
quantity, however the rate at which the liquids: pass 
t 


_ These variations somewhat complicate the calcula- 
tions of the precise effect produced by altering the rate 
of flow through a refrigerator weited with unequal 
proportions of water to wort; but this effect can 
nevertheless be readily ascertained with sufficient 
exactness for all poate p s_as follows :—It 
will be seen on examining Table No. IIL. that, although 
the quantity d+r does vary, yet so long as a certain 
proportion of water to wort is retained it does not 
to any very great extent.’ ‘Practically, therefore, it 
may be taken as constant for any given case in which 
the initial temperature of the water and ions of 
water to wort remain unchanged ; and we ‘may thus, 
without involving Reg tical impo 
make'useof the formula ¥ 


wort are equal.. The manner in which the ealoulatix 
is to be carried out, when the proportions “ene 
—_ are-utiequal, we shall illustrate by an example as 
ows: =” f tee 
Let a mites r be capable of cooling fen barrels 

per from 190° to 60°, the quantit i 
‘being 20 barrels per hour, and is i 

perature’ being 55°; then if the hourly flow ¢ 
wort and water be increased to 16} barrels and $2} 
barrels respectively, the initial temperatures’ remain- 
ing the same, what will be the final temperature of 
the wort? In this case, under the first conditions, 
the reduction in the temperature of the wort; or r, 
would equal 190°—60°=130; and the mean, differ- 
ence of temperature, or d, will be found by éaleulation, 








in th arcade : Pi 
Tihions of the pro eras eh pa oe 


creased in the proportion of 164 to*T0, and dividing 
the former of these numbers by the latter we get 
1.625 as the value of #. Next, substituting these 





TABLE No. Til. “Sttowrye ‘tae erract or Vanyixe tue QuANTITIBS OF, WTKR, ANB WORP, PASSED, THROUGH, 


« REFRIGERATOR IN A GIVEN TIME... 


ore. 
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Referring to this Table, it will be seen that not only | values in the formula (A), given above, we get 
does the increase in the mean difference between the 130— 
temperatures of the two liquids produced by any given 1.625 130—80 - 50 
increase in the final temperature of the wort vary ac- 2=—T35 33 5 a9 =11.9 
cording to the proportion of water to wort, but also a eth ; 
that, even when this proportion remains constant, there 25 x 1.625 
is a variation as the temperature of the wort rises. | and the final te ture of the wort under the second 














The following results obtained’ from those given in 
Table No. ITI. will, perhaps, show this more clearly : 
; INCREASE .IN THE Mean Dirreeexce 
BETWEEN THE TEMPERATURES OF 
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set of conditions is thus 190°—(130°—11.9)°= 190° 
—118.1°=71.9°. Owing tothe variation in the value of 
the quantity d+r; as above mentioned, the final tempera- 
ture 71:9° is nearly 2° in excess of the ‘fitial tempera- 
ture which is correctly dué to the sécond set of condi- 
tions; but this error Is not sufficiently great to be of 
any importance under the circumstances under which 
it would be likely that such a calculation would have 
to be made in practice. Ss i» So aaamaiinl 





of Franee, it seems, have 1 





Gaudet, and 
the New York Central Railway with 5100 tone af a 
and some considerable quantities to other companies. 
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MACHINE FOR SLOTTING CURVED LINKS. 


DESIGNED BY MR. J. CLEMINSON. 
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Ws illustrate, above, an arrangement for slotting curved 
links, which was designed in year 1869, by Mr. J. 
Cleminson, and which sin time’ been in regular 


ce 

use at Messrs. George England and Co’s. This t, 
it will be seen, is identical in princi i 
SA ae toe py yn 
Railway Works at Bow, which we illustrated on page 116 of 
the present volume, and which was constructed according to 








the plan patented by Messrs. Wardle and MelIntyre, in 
November, 1864. mens 

vings represent Mr. Cleminson’s t as 

fitted torene of eos . Buckton and Co.’s tting machi 
. 1 being a side elevation, and Fig. 2 a plan. these 
i be seen that a radial guide, B, is fixed at one 
end to the cross slide of the machine by means of the 
other end being attached to the quadrant, D, which is like- 








INSTITUTION OF MECHANICAL 
ENGINEERS. 


THE meeting of the members of this Institution 
was held on Thursday, the 5th of November, in the Lecture 


ning S the next annual election. 
The paper read was “On the further Utilisation of the 
Waste Gas from Blast Furnaces, and the Economy of Coke 


due to increased capacity of Furnace,” by Mr. Charles Coch- 
rane, of Dudley. ith the increased capacity of the present 
large blast in the Cleveland district, the waste gas 


given off from the furnace is so far impoverished, both in 
quantity and quality, that, in order to maintain an uniform 
supply of gas for heating purposes at the steam boilers and 
hot-b stoves, it is of importance to utilise the whole of 
the gas given off from the furnace, by preventing the loss 
of gas hitherto occurring at the times of lowering the closing 
cone or bell for char the materials at the top of the 
furnace. Although the time during which the gas can 
thus escape through the open mouth of the furnace is not 
re hy lowering of the bell, the entire loss of gas amounts 
to 6 per cent. of the total bread of gas evolved 
from the furnace; and the escape of the gas at the furnace 
mouth occasions an interruption in the supply for heating 
purposes, and a liability to explosion on restoring the supply 
of gasat the boilers and stoves. These ragged have ad 
obviated by the writer by a plan of doubly closing the fur- 
nace top, the ordi closing bell and hopper being com- 
pletely closed in by the addition of an outer cover, contain- 
ing flap doors, through which the charging ials are 
filled into the hopper. These doors are closed at the time 
of lowering the bell for porns Ge charge into the furnace, 
so that the only escape of gas that can take place is a quan- 
tity equal to the capacity of the hopper at each time of 
lowering the bell, which is insignificant in amount. This 
plan of closing the furnace to now been in successful 
operation for nine months at the Ormesby Ironworks, Mid- 
esborough, and continues to work most satisfactorily. The 
economy of coke due to increased capacity of furnace is 
shown by the working of one of the original furnaces at the 
above works, having an internal capacity of only about 7000 
cubic feet, as compared with that of the larger furnaces at 
the same works, having a capacity of about 20,000 cubic feet. 
The average consumption of coke per ton of iron made is 26} 
ewt. in the larger furnace, being fourteen per cent. less than 
in the small furnace, and at the same time the waste 
from the larger furnace is evolved at a temperature of only 
about 560° Fahr., or 110° below that at which it leaves the 
smaller furnace, on account of the heat of the gas being taken 
up toa r extent by the materials in the top of the larger 
and hig ace. e causes were explained that account 
for the economy of fuel in the large furnace ; and assuming 
t by further enlarging the capacity of the tlast furnace, 
the further reduction of temperature effected in the gas taken ° 
off would be in the same proportion as the reduction already 
obtained with the present increased size of furnace, it was 
shown by calculation that the extreme theoretical limit of 
economy, when the escaping gas would be reduced to the 
temperature of the external atmosphere, would be reached by 
reves ipowe capacity of the furnace to about three times 
that of the present large furnaces in the Cleveland districts, 
provided that no practical difficulties interfered. 
The next paper was “ On an Improved Friction Couplin 
and Break, and its application to Hoists, Windlasses, an 
Shafting, &c,” by Mr. Thomas A. Weston, of Birmingham. 
This friction coupling and break is composed of alternate 
dises of iron and wood, threaded upon a shaft, and pressed 
together laterally with sufficient force to. produce the requi- 
site amount of friction between their contiguous flat faces. 
The iron discs slide longitudinally upon a feather on the 
shaft, so as to revolve with the shaft; and the wood discs 
are not connected to the shaft, but are held at their 
outer within an external casing or drum, so as to re- 
volve with the drum, while capable of sliding longitu- 
i ithin it. By this arrangement, when the en- 
tire series of discs are compressed together longitudinally, 
the friction uced between the contiguous faces of any 
one pair of discs is multiplied by the total number of discs ; 
and thus, by increasing the number of discs employed, any 
desired increase may be obtained in the extent of frictional 
area, without any reduction in-the pre per square inch 
upon the rubbing surfaces. In applying the series of discs 
to the of-friction couplings for shafting, they are 
com a. sansa’ set sctews‘or other means, with a 
permanent pressure adjusted to give the exact amount of 
adhesion uired for transmitting the limit of driving 
coun acioals and for the purposes of friction breaks, the 
com: ion of the discs is effected by a hand lever, so as to 
apply the er of the break to the extent required at any 
moment. either case the t of frictional adhesion 
can be increased to any required extent by employing a suf- 
ficient number of discs, so as to avoid subjecting them to a 








degree of pressure severe enough to occasion wear of the 
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rubbing faces. The applications of this friction coupling 
and break to hoists, wi and ing, are v 
ante : 
asses, ly under a 
—_ = a ship’s pert cera i 

of the principal ap 
models and eat In the case ‘of ‘light 
raising ‘sacks, &c., the dram containing wood dises 
forms the chain-barrel, and runs loose upon the main shaft 
—s the iron discs, which is prevented from: turning 
bac by a ratchet - wheel and pawl. A hand rope- 
wheel with screwed boss fits upon a screwed portion of 
the shaft at the outer end of the series of friction discs; 
and on turning this wheel in the direction for raisin 
the load, it traverses endways along the screwed shaft unti 
it has compressed the discs together with force enough to 
give sufficient frictional adhesion for raising the load. On 
turning the hand-wheel backwards, the unscrewing of the 
wheel on the shaft ‘releases the discs from pressure; and 
the load then runs down freely, until stopped by applying 
the pressure again upon the dises through the hand-wheel. 
Another form of hoist is also constructed, in which the load 
ae from running down freely, and can be lowered 
only by continuing the process of turning the hand-wheel 
backwards. In this case both the chain ~barrel and the 
hand-wheel run loose u the main shaft, which is pre- 
vented by a ratchet-wheel from turning backwards; and the 
contiguous faces of the chain-barrel and hand-wheel engage 
with each other by a spiral clutch, consisting of a single 
turn of a very slow spiral. The outer face of the hand- 
wheel is a plain disc, of larger diameter than the chain- 
barrel, rubbing against an equal disc on the ratchet-wheel 
keyed upon the main shaft; and the outer face of the chain- 
barrel is also a similar plain disc, rubbing against another 
dise secured upon’ the main shaft. On turning the hand- 
wheel forwards, for raising’ the load, the inclined sur- 
face of the spiral between the hand- wheel and chain- 
barrel tends to separate them endways, and thus produces an 
end pressure, tightening together the external plain discs 
with the pressure required to produce friction enough for 
raising the load. For lowering the load the hand wheel, 
being turned backwards, withdraws’ one incline from the 
other in the spiral clutch, and thereby releases the friction 
dises from pressure,so that the load can descend; but the 
descent of the load can only take place so long as this with- 
drawal of the inclines is continued by the hand wheel con- 
tinuing to be turned backwards, allowing the chain barrel to 
follow; and the moment the hand wheel is stopped the in- 
clines become tightened again upon each other by the load 
acting on the chain barrel, which is thus jammed endways 
between the friction dises, preventing the load from running 
down further. This arrangement accordingly provides the 
means of lowering the load with perfect safety, avoiding the 
risk of injurious jerks on the chain. 

The last paper was “On the Moulding of Toothed Wheels, 
and an improved Wheel Moulding Machine,” by Mr. George 
L. Scott, of Manchester. The o ect of the machine is to 
afford the means of obtaining strictly accurate castings by 
machine moulding, with a portable and self-contained ma- 
chine of small cost, capable of being readily and quickly 
applied at any part of a foundry. e whole machine is 
earried upon a centre pillar, which fits into a socket in a cast- 
iron pedestal, sunk in the floor of the foundry below the depth 
required for moulding, and fixed truly vertical; several of 
these lestals are placed in convenient situations in the 
foundry floor, so that the moulding machine can be employed 
successively upon the moulding of different wheels. The 
centre pillar of the machine carries a horizontal arm, capable 
of adjustment radially to suit the diameter of the wheel to 
be moulded ; and the extremity of the arm carries a vertical 
slide, on the bottom of which is fixed the pattern for mould- 
ing the teeth of the wheel. This pattern consists of two 
teeth only, for moulding one space only at a time, whereby 
absolute equality is ensured in the size and shape of all the 
teeth in the wheel. After moulding each tooth, the pattern 
is drawn from the sand with perfect steadiness by the ver- 
tical slide of the machine ; and by means of a set of change- 
wheels and a worm-wheel keyed upon the centre pillar, the 
radial arm is turned round through a space equal to the 
pitch of the teeth, and the pattern ‘ then lowered again for 
moulding the next tooth of the wheel. On the completion 
of the whole of the teeth, the moulding machine is lifted off 
the pedestal by the foundry crane, the cores for the arms are 
put in their places, and the top box put on, ready for casting ; 
the flat surfaces of the top and bottom boxes having been 
already prepared, before the moulding of the teeth was 
begun, by means of strickling boards of the required shape, 
working round a centre pin fixed in the same pedestal which 
afterwards carries the centre pillar of the moulding machine, 
so as to ensure strict accuracy for the whole of the work. 
The important practical ome is afforded by machine 
moulding of greater accuracy m ean be attained by 
patterns, together ‘with an unlimited variety of dimensions, 
piteh, and forms of teeth, so as to meet’ exactly the require- 
ments of any ¢ase that may occur, without being restricted to 
some existing range of patterns, and without incurring 'the 
cost and delay attending the preparation of a new complete 

ttern. A specimen of the oe machine was ex- 

ibited and shown in operation, together with samples of 
spur and bevel wheels moulded by it. 

The meeting then terminated. 





Tur Honpvueas Lyrer-ocsantc Rartway.—The contrac- 
tors of the Honduras Inter-oceanic Railway, Messrs Waring 
Brothers, have made artangements for the shi t of all the 

lant required for the first section of the railway from the 
rbour of Puerto Caballos, on the Atlantic coast, to the town 
of Santiago. 

Tue IMPROVEMENT OF THE River CAm.—Her Majesty 
the Queen has forwarded the sum of 1001, towards the im- 
provement of the above-named river for University boat- 
racing and sanitary purposes. 





FOREIGN PORTABLE ENGINES. 

Most of our ‘agricultural engineers who visited the Paris 
Exhibition last year must have been struck by the great 
diversity of form and t existing amongst the 

rtable engines constructed by foreign Our own 
Puilders of such engines, as a rule, follow so closely the 
ractice of a few ing firms, that je pane a few points of 
etail, and differences 


roportion and workmanship, there 
is little to distinguish the se secre of one maker from those 
of a dozen others. On the Continent, on the other hand, the 
state of affairs is very different, a large proportion of the 
portable engine builders turning out types of engines dis- 
tinguished by strongly marked peculiarities. Of a few of 
these types we give illustrations on page 424, the various 
fi having been selected from the engravings of the 
portable engines exhibited at Paris ree ven in the 
excellent sur V Exposition de 1867, lately published 
by M. Eugene Lacroix. 

The first example, Fig. 1, is an engine constructed by 
Messrs. E. Gouin and Co., of Paris, and it belongs to a type 
which has been adopted by that firm for the last ten years. 
This engine has a return tube boiler—a class of boiler which 
has met with but little favour in this country—and the 
cylinder, erank-shaft piummer blocks, &c., are all carried 
by a strong cast-iron bed plate, which is bolted to the top of 

boiler. The upper # oa of the crank-shaft plummer 
blocks are Saliegeted ¢ with the cylinder by tie rods. When 
the eylinder and crank-shaft brackets are bolted to the 
boiler independently, there is an objection to the employ- 
ment of tie rods in this way on account of the expansion of 
the boiler throwing a very severe strain on the plummer 
blocks and their fastenin In the case of Messrs. Gouin’s 
engines this objection will also apply to some extent, as the 
base plate will become more or less heated by its contact 
with the boiler. Messrs. Gouin’s engine is fitted with the 
ordinary link motion reversing gear, and the boiler is fed by 
an injector. 

The engine shown by Fig. 2 is a much bolder departure 
from ordinary practice. It was exhibited by M. Mollard, of 
Luneville, and consists of a four-horse Rennie’s disc engine 
mounted on an ordinary portable engine boiler. Dise en- 
gines are rare in themselves, and their use in a portable form 
is still rarer. The boiler of M. Mollard’s engine is like 
Messrs. Gouin’s, fed by an inj ; 

Fig. 3 represents an engine exhibited by M. Gargan, of 
Paris. This engine has a cylindrical firebox casing, the fiat 
top of which is of cast‘iron, and is. formed in one piece with 
the steam dome, which contains the eylinder. e should 
have but slight faith im sueh a covering for the firebox 
casing with any but moderate pressures. The engine 
has no guide bars, the piston rod being merely prolonged, 
and made to serve as a pump plunger. The feed water is 
carried in tanks extending over the sides and top of the 
smoke-box, and the whole machine is supported on springs, 
and is carried by a single pair of wheels, a pair of 
shafts being fitted to atekaia fixed on the smokebox. When 
the engine is at work itis steadied by supports placed be- 
neath it at each end. This engine is altogether one of very 
cheap and simple construction, but its simplicity and cheap- 
ness are, we consider, obtained | at the expense of even more 
valuable qualities. 

M. Rouffet, of Paris, who first exhibited a portable engine 
at the Exposition held in Paris, in 1839, showed, last year, 
the two-wheeled engine : by Fig. 4 of our en- 
gravings. M. Rouffet makes the firebox casing and firebox 
cylindrical, and dispenses with stays, a practice, however, 
which is scarcely to be recommended. » cylinder, guide 
bars, crank-shaft plummer blocks, &c., are fixed to a strong 
cast-iron bed plate secured to the top of the boiler; and the 
engine is provided with a tank in which the feed water is 
heated by the use of a portion of the exhaust steam. 

The machine, shown by Fig. 5, is a small steam engine 
driving a beater or thrashing arrangement. The boiler is of 
the return tube class, and it 1s provided with a large dome in 
which the cylinder is placed in a vertical position. A feed 
water heater is placed around the base of the chimney, and 
the whole machine is mounted on a frame carried by a single 
pair of wheels, as shown in the figure. 

The ponderous engine, by Messrs. Farcot and Sons, of 
Saint Ouen, near Paris, shown by Fig. 6, was the most re- 
markable in the Exhibition. It was a condensing ine, 
and had a double-acting ai in an inalined 


very peculiar construction. It consisted of two barrels placed 
one above the other, the lower one i the firebox and 
tubes, whilst the upper one was occupied partly by water 
and wy by steam, and was connected with the lower 
barrel by water tubes. The products of combustion, after 
escaping from the tubes of the lower barrel, circulated 
through flues formed by a casing by which the barrels were 
enclosed. The firebox and tubes contained in the lower 
barrel were removable for i purposes, and the 
— was contained in a casing, which formed the base of 
the chimney, and it was thus surrounded by the hot gases. 
The whole arrangement. was ingly cumberous, and 
the term “ portable,” as applied to such a machine, appeared 
to be almost a misnomer. 

The 12-horse engine by M. Nillus, of Havre, represented 
by Fig. 7, somewhat resembles in its outward appearance 
that of M. Rouffet ; but it differs from the latter in its boiler 
being of the return tube construction, and in other details. 
Like Messrs. Gouin, M. Rouffet, and other continental 
makers, M. Nillus fixes the cylinder, crank-shaft plummer 
blocks, &¢., upon a_east-iron bed plate, secured to the top of 
the boiler ; but unlike the firms we have just mentioned, he 
raises this bed plate some little distance above the top of the 
boiler barrel, t re being Bonded inches between it 
and the latter, A portion of the space is occupied by.a feed 

Vig. 8s hoe i le engine ‘by M. Gache, of 

. S shows a curious . » 0 
Nantes. In this engi Ge aubok lntetees into the barrel 
of the boiler, forming a combustion chamber over 3 ft. in 





linders of unequal diameter, and 

beneath the barrel of the boiler. 

i two gy ag on Woolf’s — 

a system which there is no excuse for adopting in portable 

i The ecting rod is coupled to the crank axle of 

i iving Is at the front end of the engine, 

being raised off the Yee when the ba is 

onpayes to drive machinery. engine is moved from 

place to place by horses, being attached to a locking 

t placed beneath the firebox, and it not being in- 

tended that the engine should propel itself by steam power. 

We cannot say that we admire the ment adopted by 

M., Gache. employment of the double cylinder arrange- 

ment on such an engine is very objectionable ; the driving 

wheels, or, as we should call them, the fly wheels, are in an 

inconvenient position for driving a machinery, and 

the crank axle is subjected to the jars incident to the 

transit of the engine along the roads, and must therefore be 

made much heavier than there would otherwise be any ne- 
cessity for. 

Fig. 9 represents another engine by M. Renaud, of Nantes, 
the maker of the engine shown by Fig. 5, and alread 
noticed. M. Renaud, it will be noticed, does not use a - 
plate, but places his cylinder in a steam dome, and attaches 
the crank shaft plummer blocks,direct to the boiler, as is 
generally the practice in this country. In M. Renaud’s 
engine, however, the crank shaft is placed far two high from 
the boiler, and the whole appearance of the machine is - 
heavy. firebox is contained in an enlargement of the 
barrel of the boiler somewhat as in the smaller engines made 
by Messrs. Wilkins of Ipswich. 

The next engine on our list is that of M. Bréval, as shown 
by Fig. 10. is engine, like the last, has the firebox con- 
teined? in an enlargement of the barrel of the boiler, whilst 
the cylinder and steam dome are cast in one piece. The re- 
maining points in the construction of the engine will be seen 
at once from the figure. In the engine of MM. Barbier and 
Daubrée, of Clermont Ferrand (Fig. 11) the principal point 
worthy of notice is the arrangement of the cylinder, which is 
a modification—but not an improvement— of the plan intro- 
duced by Messrs. Clayton and Shuttleworth many years ago. 
The cylinder in MM. Barbier and Daubrée’s engine is 

laced in the steam dome, and this dome is again surrounded 

a portion of the smokebox, which forms the base of the 

ckinalaae The boiler is of the return tube class, as will be 
seen from the fi . 

The last engine we shall notice here is that of Messrs. 
Cail, of Paris, shown by Fig. 12. This engine has a cylin- 
drical firebox and casing, the upper of the latter form- 
ing the steam-dome, in front of which the cylinder is placed. 
The cylinder, crank shaft, plummer block, &., are fixed to a 
cast-iron bed-plate placed on the top of the beiler, whilst on 
the underside of the latter is ed a neat form of feed- 
water heater. The chimney, it will be noticed, is made with 
two joints. These engines are specially intended for use in 
workshops ; and we believe that at Messrs. Cail’s large works 
at Grenalle, near Paris, no other engines are used for driving 
the machinery. 

We have confined ourselves in the present notice to Y amor 
ing out the principal peculiarities of a few examples of port- 
able engines by Continental makers; but we intend to return 
to the subject, and criticise more fully the practice of the 
foreign builders of this important class of machinery. 








Tar NavicatTion oF THE River Ssyery.—On Tuesday 
last a special meeting of the Commissioners for Improving 
the Navigation of the River Severn was held at Worcester, 
Mr. J. W. Lea in the chair, to consider and decide upon the 
desirability of constructing further works on the river, and to 
decide upon an application to Parliament for further powers 
accordingly. There was an attendance of members from 
Gloucestershire, Staffordshire, and Worcestershire, repre- 
contiog various navigation and corporate interests. The re- 
port of the engineer to the Commission, Mr. E. L. Williams, 
as to the extent of the works proposed, and of the Committee 
of Works and Finance thereon, were laid before the meeting 
and considered. It appeared, from the statements of the 
engineer and Commissioners, that below the lowest dam on 
the river (Tewkesbury) the water was now so low as to offer 
very serious obstruction to the navigation of vessels to and 
from Gloucester, and that t inconvenience had arisen to 
the general water communication in the Midland district in 
consequence. It was therefore to erect two weirs 
with locks just below Gloucester, viz., one weir (with lock) 
across each of the two streams into which the river divides 
at this point. ise the low summer level of 
the water here about 3 ft. 6 in., would raise the water on 
the lower side of the Gloucester and Berkeley (ship) canal 
entrance to 7 ft. Mr. Williams's estimate for works 
was 30,000/., and the amount being called in question, he 
said he would tee that the estimate was not exceeded. 
The uid des hid boos corset in all hia talbioites for erecting 

other weirs on the river, and he was quite as confi- 

this case. Resolutions were passed (with one dis- 

—_ authorising the application to Parliament for the 

ired new powers, and to raise a sum of 30,000/. for the 


New Natvrat Prement.—A new pi is stated to 
have brought into use in America which is likely to have 
an im mt influence on the white lead trade. In a mine 
foo Banat ew Sates, wae hes Der Se eee ee been 
worked for lead, a natural chemical combination _been 
discovered not heretofore attainable by any known artificial 
means, and which is not iy adapted toe a? paint epee p81 
of all kinds, but. is specially lor the coating of ships’ 
bottoms, as the es of in the combination are 

to animal life. Messrs. ae Ek Fr anaghan 
the Boston White Lead Company, of and J.8. 
and Co., of. Detroit, are contractors for the entire 
to it are alleged to 


; of ine, and the tests i 
ve desnonatrated that s 
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BREWING AND BREWERIES, 
No. XXXT. 
Cooitne tae Wort; Practican APPLICATION OF THE 
OF REFRIGERATION. isa! 


T SHOUT our theoretical investigations ‘of the 
action of refrigerators, we co: the specific 
heat of the ore was identical with tat ¢ ‘water, and 
practically ; such a supposition may: be to involve 


no error.’ The “specific” heat of any body i glk its 
capacity for heat, and its amounts in different 


stances are: usually expressed by the relative uantities being 


of heat required to raise the temperature of a given 
weight of 1 them a certain number of degrees. 
the amoant of heat which would raise the temperature 
of a pound of water 1° would raise the temperature of 
a similar ht of mercury 30°, and as the s 
heat of water is usually taken as the standard of eom- 
parison, the. specific heat of mercury is said to be: 
-033. If care be taken to prevent loss. of heat. by’ 
radiation, &¢., the specific heat of any liquid-can. be 
obtained with’ sufficient exactness for most: practical 
purposes by mixing a certain bir of it at a known 
temperature with an equal weight of water at a ten 
perature’ which is also known, -and then edie fe the: 
temperature'of the mixture. ‘The excess of this final 
temperature’ above that of the cooler of the two 
liquids! will bear the same proportion to the amount 
by whidh it is below that of the hotter liquid that 
the specific heat of the latter does’ to’ the specific heat 
of the liquid at the lower temperatare:‘ Thus, if'1 Ib. of 
water at’ 92° He: mixed with 1 1b. of'meremry at 60°, 
the temperature of the mixture wilhbe 90° "Or, on 
the other hand, if the temperature of the pound of 
water is 60°, and that of the mercury 91°, the final 
temperature will be 61°. Expressing the above rule 
algebraically, we have 
(M —7)xs 

i ay a M ? 
or 
(T - M)x8, 

M—%¢ 
in which equations T and ¢ =the, temperatures, and 
Sand s the specific heats of the hotter and cooler 
liquids respectively, whilst M= their temperature 
after mixing. 

If worts of different “ gravities” be tested by mix- 
ing them with water in the manner above explained, 
it will be found that, even if the worts used are of 
considerable density, the final temperature of the to 
ture will not practically differ from that whieh would 
have been obtained if water at the different tempera- 
tures had alone been used. This result might be an- 
ticipated by theoretical considerations. 

e have shown that the specific heat of a mixture 
(not a chemical combination) is ‘a mean between the 
specific heats of the gee e of which it is com- 


t= 


posed, and, proceeding on this h i it may be 
shown that theoretically there should be but a very 
slight difference between the heats of wort and 


water. A wort of the specific gravity 1.1 will weigh 
396 lb. per barrel, and, accordiag to Dr. Ure, it will 
composed of 75 per cent, of water and 25 per sent 
of solid:malt extract. So far:as we are aware; ‘the 
specific heat of this extractive matter has has never been 
determined ; but there is no reason for supposing that 
it differs greatly from that of other similar vegetable 
matters, such as wood, the specific heat of which varies 
in different warietics from 48 to 65. the 
cific heat of the malt extract as .6, we shall have 
e following oi? the of the amount of heat neces- 
aa to raise by 1° the temperature of a barrel of 
wort of the density Lil, or weighing 396 1b.:per barrel : 
‘= “Thermal whits, ~ 
or gg 


TED fn or 302 Ib. of water xX .1 302.0 


94 lb. of extract x .6 56.4 
Total) 22" (9884 
G0 pound degre of heat which would have 


” 


4yuee 
at 


ogni 360 
been requ raise the ~~ rature of a barrel of 
water by a similar amount. Practically the two re- 
sults may be taken as identical, and = ue thus, in 
our ealeulations respecting the action of re’ rs, 
concn eensl oft wort, even of coldairabls 


cooled toh we of he in’ bein 
coo worts, 
corn ter wr eles 


efficiency of any given refrig 
we shall see presently. 
By the application of the theoretical investigations 
ven, we are enabled to calculate approxi- 
mately y amount of surface which it is 


to give a refrigerator in order that it may under certain 
capable o 


circumstances be of performing a given 


i 


amount of work, We. say approximately 
practically the cooling power of a refrigerato: 


" 


il 


we have said, it is the ezternal Senedd.» re- 
Litas which practically governs the eo a of 






not only upon the extent of its heat trans rary any given area. of . 
surface, ‘but also tipon the gr or less effeet 'v | on seri in. a, conppeestioas of tors 
which that surface is, from the construction of the ap- so thin that. its i is of 
enabled to act upon the liquids passed over it. ye donee, ae If. bs 
resistance to the transmission of heat through | s of the pigtan wat thao iy: 
metallic plates from one liquid or to another to the of ‘heat. fooms ther: aap tui 
ee ee pod fac a ee ee 
two kinds, the i e resistance | degrees, w Y wcoceuiindae 
offered by pan aed gr plates itself, and the second were ae per haasiweta be 
og transmission of the heat ator the alloing fo noida hich ho er 
foun rom the Pom apa uid oe se fp ihe plate, and vice versd. | puted by Professor Rankine from avtable ‘of 
named the internal and isco tanomantns 
excl thera esplances repel and if is the nhery 
latter which in practice exercises’ the most important reid # 4 ’ sian Dent. ile shies a 
ie at ras eigen ven), ST api aia 
any given area su roy a 
Toe arte of too external Perens i + act ‘it oe 


or gas in contact with that surface. ‘In the 
tube surrounded by water and filled with a gas at a 
higher temperature than that of the water, there 
appears to be formed a kind of gaseous envelope in 
contact with the tube which has a lower temperature 
than the remainder of the gas, and through which the 
heat from the central gaseous core has to be trans- 
mitted by radiation, or by convexion, or by both 
these methods combined. In cases where hens: thaciene fs 
flows — the tubes with considerable rapidity 
it is probable that~ almost the~ whole’ - transmission 
of heat from the central core to the surface of 
the tube is effected by radiation, but as the communi- 

cation of heat by radiation decreases as the square of 
the distance through which it has to be communicated 
increases, we see that any ear in the diameter of 
the tube will be accompanied by a rapid decrease in 
the value of its transmittin rin Ga per unit of area. 
When the contents of a tube are liquid very similar 
reasoning applies ; but in this case the transmission of 
heat: from the central portions is, in’ all bility, 
yes ged effected by convexion, or, in other words, 
y the circulation of the particles of the liquid amongst 
themselves. 

We thus see that, in order that the surfaces of a 
refrigerator may be effective, they must be arranged 

so that no particle of liquid will have to travel an; any 
pede distance to' come into contact with them, 
means’ should dlso be provided to assist ‘as far’as , 
possible the intercirculation of the particles both of’ 
the wort and water. Of the plans adopted in a. 
with a view of attaining these ends, we shall speak 
hereafter ; and we: shall ‘at ‘present’ merely remark. 
that it is + the ‘greater or less success vt these 
plans that the value of any given area of refrigerator 
aa) in a great measure depends. 


meres ively; ha o thickness of the te in i 
meget + 





degrees Fa of the 
on the ‘two ‘sides of the = 


‘The values re fo he me all used 
e 0! rt H are 
as follows: °° Te 


PMA «7% C= 
> - 0.0018 
ee mee ~ 0.0048. 
Zine 


Whee fl the effect of the external Pr résistance 
is taken into consideration; the'results gives os the 
above rule are very materially’modified, and 
Rankine has founded on the deductions of Peclet 4 
formula intended to show the extent of this modifica- 
tion. This formula, slightly altered, is as fol Ows: 

-¢t 
Q= 


x 


in which T, ¢, C, and z nk, the same) 7 as before, 
whilst Q= = the number of maps sm ei feo ns: 
uare foot of surface the ex- 
lesieal and foternal, thea) ce Sher taken into 
consideration; and c=a oie gt which 
«depends upon ‘the nature of the liquids:or gases, with 


which the two sides of the plate. are in contact. 
When both sides of the plate are in contact with 
liquids, the value of ¢ is given by the following equa- 
tion : 

] 


~ 58 (1 +0058 @=ay 

Substituting this value for c in the previous equation, 
and disregarding the quantity Cz. which we have 
shown py a value of no practical importance in the 
present instance, we get the formula: 

ore LQSS-8 (T—2) (140.058 (Tr A} 

Tt will be noticed that the construction of this’ for- 
mula is such that the value of Q for each degree of 








difference of temperature on the two sidesof the plate 
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MORTON'S REFRICIRATOR POR COOLING BY THE COMBINED ACTION OF WATER AND AIR, CONSTRUCTED BY MESSR3. MORTON AND WILSON, ENGINEERS, 
STOCKTON-ON-TEES. 
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MORTON’S REFRIGERATOR FOR COOLING WORT. 


CONSTRUCTED BY MESSRS MORTON AND WILSON, ENGINEERS, STOCKTON-ON-TEES. 
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is increased by the increase in this difference. Thus 
if T—#=1°, we have, 

8.8 X (1-+-0.058)=9.31 ; 
whilst, if T—¢=20°,'we get 

8.8 x 20(1+ 1.16) =380.16, 
which divided by 20 gives 19.008 thermal units trans- 
mitted by each square foot of area for each degree of 
difference of temperature—a result more than twice 
as great as that obtained when T—¢-was but 1°. 
Owing to the formula being constructed in this way 
it is possible that, when T—¢ has a very high value, 
it may give pretty correct results; but it is certain 
that with such differences of temperature as are met 
with in the regular working of refrigerators the re- 
sults obtained by it are very much too low. The 
following particulars of experiments will prove this. 

Tn an experiment made by M. Lacambre on a re- 


frigerator exposin 





Fic. 14, 





FIG. 16. 


80 square metres of surface, it 
was found that 120 hectolitres of wort could be cooled 
in two hours from boiling poift to a temperature of 
22° centigrade by the use of 200 hectolitres of water. 
The initial temperature of the water is not given, but 
its final temperature is stated to have been 65° centi- 
grade, and from this and the other data its initial tem- 
rome may be calculated as follows: As 200 hecto- 
itres of water were used to 120 litres of wort we shall 
have the simple proportion as 200: 120: : the num- 
ber of degrees the temperature of the wort was re- 
duced : the number of degrees the temperature of the 
water was raised. The temperature of the wort was 
reduced 100—22=78° centigrade, and the tempera- 


ture of the water was therefore raised Cen 
46.8°; and its initial temperature was therefore 











TTT 





65°—46.8°=18.2° centigrade. This calculation is 
made on the supposition that the specific heats of the 
wort’ and water were equal—a supposition which, if 
not exactly correct, .is one which will not give rise 
to an error of any importance in our future calcula- 
tions. Before procéeding further it will perhaps be 
advisable that we should reduce the data above given 
into English measures, and thus stated they are as 
follows : 


Area of the refrigerator surface 861 


sq. ft. 


Initial temperature of the wort 212° ~=Fahr. 

Final ”» 9% 716 ,, 

Initial is water 64.76° ,, 

Final ” ” 169° ” 

Quantity of wort cooled oo 2641f gallons 
* water used és 4402 ‘é 


Duration of experiment two hours. : : 
From the above we see that the maximum difference 
between the temperatures of the wort and water was 
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212—169=43°; whilst“the-minimunt ‘differetice was 
71.6—64.76=6.84", and applying to these data the 
method of calculation we have already ‘explained, we 
find that the mean difference of temperature must 
have been 20° very nearly. Wethus have 861 square 


feet of surface transmitting (on the assumption that 
the s eat of the wort was equal to that of 
water) x 10x (212—71.6) = 3,707,964 pound- 
degrees ermal units of heat in two hours, this 
. ‘ 3707964 3707964 

be OE eter (OR cece OS SOT 
being aoe et eixd0xd  Saaao 
pound- 8 per square foot of surface per hour per 
degree ifference of temperature. The number of 
thermaljgpits.of heat transmitted per hour per square 


foot of surface with a difference of temperature of 20°, 







as calculated by Professor Rankine’s formula, was, as 
we f r, ; f we: ‘ ty , jini the 
above ex they ed wy nilar circgm- 
stanae ai Q7.6.x 20 & regult nearly six, times 
as ea oh Bb ated? cali : ' 
transmitting power of a foot of refri- 
gerator suriace,as deduced from M. Lacambre’s ex- 


periments; is corroborated by other experimental evi- 
dence obtained h oes or ee ~ 
an experimeat made upon a igerator exposing 180 
square feet at whitace andl of a class ly used, in 
English breweries, it, was found that 10 Sper 
hour of ® light wort could be reduced in. temperature 
130° by, the use of such a quantity of ‘water as would 
give a mean’ dif of ‘temperature of 24°. Here 
we have 36010 130+468,000. pound-degrees ‘of 
heat transmitted pet! hour; ‘and as there were 180 
squase feet of surface, and a difference of temperature 


» os 468,000 
of 24°,this cives ——>-— = 108.3 und - degrees 
4°; this ¢ Ss ig0594 po gre 
transmitted per square foot.of surface per hour per 
degree, of difference of temperature—a result agree- 
ing very closely with that deduced from the experi- 
ments of M. Lacambre. 

For the p s of comparison we have embodied 
the details of M. Lacambre’s experiments, and of that 
last mentioned in Table LV., which also contains par- 
ticulars of other experiments on the effect produced 
by a refrigerator on worts of different densities. The 
number of units of heat transmitted per hour by each 
squaré foot of refrigerating surface, as cal from 
the reduction in the temperature of the wort, is given 
in every instance, and in the case of experiments Nos. 
4 and 6, it is also given as calculated from the increase 
in the temperature of the water. It will be noticed 
that the amount calculated by the latter method is in 
each case less than that obtained by the former, a 
result which is due to two causes. In the first place 
the total quantity of heat lost by the wort is not 
transmitted through the surfaces of the refrigerator, a 
certain portion being carried off by radiation, &c. ; and, 
secondly, the final temperature of the water is practically 
somewhat lower than that‘due to the amount of heat 
imparted to it by the wort, as the water, like the wort, 
is subject to the loss of heat by radiation and other 
causes, We thus see that the circumstances under 
whichexperiménts on refrigerators haveto be practically 
carried. out, are such that all calculations on the trans- 
a — of their surfaces, founded on the loss of 
heat of the wort, give results which are higher than the 
correct ones, whilst similar calculations, founded on the 
increase of temperature of the water, give results which 
are too low. Of the two methods of calculation, the 
latter is that on which it is best to rely, in obtaining 
data forthe portioning of refrigerators, as) it-is 
certain'that ‘all heat communicated to the water must 
have béfn transmitted through the surfaces of the 
apparatus, whilst in the case of the reduction of tem- 
peratute’ of the wort, it is difficult to decide in any 

ticular instance what proportion of the heat has been 
ost by direct transmission, and how’ much by other 
causes. In the case of Experiment No. 4 the 
difference between the results obtained by the two 
methods of calculation is very small; but in the case 
of Experiment, No.,6, it is yery much greater, and is, 
in fact, so great as to be difficult to account for satis- 
factorily. calculating from the reduction of tem- 
perature of the wort the quantities of heat transmitted 
per square foot of surface, we, have considered that 
each l of wort, in being reduced in temperature 
1°, parts with 360 pound-degrees of heat only, not- 
withstanding that the barrel of wort.itse]f may weigh 
3901b. or upwards. Our reason for this we have 
explained in our remarks upon the..specific ‘heat of 
wort. 

It will be noticed that even if the exceptional re- 
sult, obtained in Experiment No. 6,.is not taken into 
consideration, the Table shows that, there is a decided 
—although not very great—deerease in: the transmit- 





ting power of the surface of the refrigerator, as the 
density of the wort is increased. It is a fact that 
is well known ‘practi¢ally that’ a heavy wort is more 
difficult to cool in a refrigerator than a a one and 
it appears probable from what we have y stated 
that this result is due, not to the heavier wort having 
a higher specific heat, but to its being—if we may be 
allowed the term—less fluid, or, in other words, to its 
particles circulating less freely amongst themselves. 
The data at our command are not sufficient to enable 
us to determine the precise rate at which the efficiency 
of the transmitting surface decreases with an increase 
in the density of the wort; but the results given in 
the Table show that approximately it may be said to 
vary_inyersely as the specific gravity of the wort. 
This, however, is a matter which will depend greatly 

t eppearuel ope For naerand deh 


re 










3 causing thé particles of 
circulate amougst themselves much more perfectly 
than others. Fh aa f iE st | % 
Bearing these facts in thind we consider that wit! 


the differences of tem ute at which refrigerators 
are usually worked, the transmitting power of their 
surfaces may be fairly represented by the simple equa- 


tion : 
106 d, 

in which Q, as before, equals the number of pound- 
degrees’ transmitted per. square foot of surface 
hour, and d=the mean difference between the tem- 
peratures of the water and wort. From this formula 
may, be deduced the following, which will be con- 
venient for practical use :-— 


; @xk 

N= “44 

3.4K 

_ ad@Xh 

R= 5aN 
_384NXR 
A=x— at 
gad 4NxR 

A ; 





In these formule @ has the same value as before, 
whilst A=the area of the refrigerator surface in 
square feet; N=the number of barrels of wort to be 
cooled per hour ; and R=the number of degrees which 
the temperature of the wort is to be reduced. 

One of the chief objects of our investigation of the 

rinciples on which refrigerators act has been to show 
how the performances of refrigerators worked under 
different circumstances may be compared with each 
other, so as to enable the relative values of the various 
examples to be determined. The only true measure of the 
power of a refrigerator is the quantity of heat which it 
is capable of transmitting from the wort to the water in 
agiven time, and with a given mean difference between 
the temperatures of the two liquids. For the purposes 
of comparison, it is most convenient to ‘express the 
antity of heat transmitted in thermal units or pound- 


rees, the time as an hour, and to calculate the heat |. 


transmitted for each degree of difference of tempera- 
ture, Thus, if we ascertain for any given refrigerator 
the nuniber of thermal units of heat which..it is capable 
of transmitting from the wort to the water per hour 
for each degree of difference of temperature, we get a 
number which may be readily compared with those 
derived in a similar manner ftom the performances of 
other forms of apparatus. It may, perhaps, be advisable 
that we should, even at the risk of a little repetition, 
show, by an example, the method of comparing t 

rformances of different refrigerators in this way : 
Tet us consider, for instance, the case of three refrige- 
rators, which we may distinguish as A, b, and C; and 
let these refrigerators be respectively worked as 


follows ; shee 
rator A.’ rator B. rator C. 


Number of barrels of ae 18 1 10 
passed through per hour 
Number of barrels of eri 86) -< 50 13 
used per hour 
deg. deg. deg. 
Initial Temperature of the Wort ‘160! 160 190 
Final 60 58 59 


1 ’ 
Initial temperature of the water. 54 53 55 


First, with regard to’ réfrigerator'“* A.” ~ In: this 
case the work done per hour equals 18 barrels cooled 
160 —60=100°, and the quatitity of heat transmitted 
from the wort to the water is 18'x 100 x'360=648,000 
thermal units per hour. “Next, as two barrels of water 
are used to each’ barrel of wort’cooled, the final tem- 
perature of the water (supposing no +ieat to be lost by 


radiation, “&c.) will be 544+—9-=104°, and the max- 
imum difference of temperature between the wort and 





ore wart $0 “ai 


per patience + 


of wort, whilst B cooled 32.855 
barrels. We have in making the above comparisons 





ence of 
data the mean difference of temperature 
lated in the manner explained on page 369 of the 
eae volume. In the present instance this mean 
ifference of temperature will be found to be 22.42°, 
and the number of thermal units of heat transmitted 
per hour per degree of difference of temperature will be 

648,000 _ 
ea 

Next, with regard to refri r“B.” The work 
done by this refrigerator conan cooling 21 barrels 
of wort per hour, 160—58—=2022, this amounting to 
the transmission of 21 x 102x360=771,120 thermal 
units of heat per hour. As, in this instance, 50 
gf water are used to cogl 21 barrels of wort, 
ino = al 





m perature” of the former will 


ey 


. yt her ee Te Mies 
= 42.848,.and. its final temperature will thus be 
42.84+53=95.84°, This bemg the ease, the maxi- 


mum difference between the temperatures of the wort 
and. water will be 160—95.84--64.16°; whilst the 
minimum difference will he 58—53=5°, From these 
data the mean. difference of i may be 
calculated as before, when if be found to be 
23.47°, and the mumber of thermal) nnits of heat 


r degree of rence of tem- 
1,190 59 855. 
23.47 “teks? 

Lastly, let us consider refrigerator “C,” the work 
done by which consists in cooling 10 barrels of wort 
per hour 190 —59=131°, this corresponding to the 
transmission of 10131 x360—471,600 thermal units 
ot heat per hour. As in this case but 13 barrels of 
water are used to cool 10 barrels of water the tem- 
perature of the latter will be raised 54% 10 — 100.77° ; 
and its final temperature will be 55+ 100.77 =155.77°, 
giving a maximum difference between the tempera- 
tures of the wort and water of 190 — 155.77 = 34.23°. 
The minimum difference of temperature is 59 —55= 
4°; and calculating as before the mean difference from 
these i , We find it to be 14.12°, giving a 
transmission per degree of difference of temperature of 
470-5) = 33,899 thermal units per hour. 

Collecting in a tabular form the results above ob- 
tained, we get : 





perature will thus be 





—— — Refrigerator 
. . c. 


Total work done, ex- 
pressed in thermal 
units transmitted, 
per hour, from the 
wort to the water 

Mean dj be- 
tween the tem - 
tures of the Reis 


648,000 771,120 471,600 


22.42" 83.47" 14.12° 


28,902 32,855 33,399 


We thus see that of our three examples that dis- 
tinguished as “‘C” is the most powerful, whilst next 
comes “ B,” and finally “A.” e relative powers of 


the three refrigerators are exactly expressed by the 
numbers 28,902; 32,855, and 38,399, or, in other 


he |-words, if the three examp!es were,worked under pre- 


cisely. similar conditions, C would cool 33.399 barrels 
Is/and A 28.902 


supposed for the sake of simplicity that the three re- 
frigerators were worked with.worts of the same 


‘density ; if this was. not the case the numbers finally 


obtained would be subject to a correction due to the 
difference of the worts. used. As we have already 
stated, it is impossible without more data than are at 
present available, to decide precisely the amount of 
this correction; but the results given in Table No. 
LV. will enable an approximation to be made which 
will be sufliciently correct for all practical purposes. 


Tue Construction oF REFRIGERATORS. 

In order that any given refrigerator.may be a prac- 
tical success, it is event that it should not euly > 
compact or capable o oing a large y of.work 
in proportion. to the space oma bes also that it 
should be capable of being constructed at a moderate 
price, that it. should. be durable, and that all paris 
should be, thoroughly accessible. for cleaning and re- 
pairs. . With a yiew. of fulfilling these ends, a vast 
number of forms of cooling apparatus. have been de- 
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signed, and it may be interesting if, before desgribing 
those refrigerators now in general use, we give’a few 
particulars of the earlier arrangements proposed. 

So far as we are aware, the first patent for a method 
of cooling euidl ¢ er was one taken out in 
the y MreThomas Hz is, of Bristol, and 
Mr. Joli , of De Mins hese gentlemen, after 
stating in their spetification the objections to exposing 
the worts on wooden coolers, proposed passing the 
wort through series of tubes or worms immersed in 
a “worm tub, of cistern, pond, or river.” The dia- 
meters ofthe tubes they stated must be “ propor- 
tioned to the size ‘and extent of the manufactory, from 
the tenth part of an inch to one hundred inches or 














upwards,” and they further state that “if the appa-|! 


ratus is placed in a tub or cistern the best and most 
effectual way is to let the worts descend through it, 
and in that case the water must comein at the bottom; 
but if the situation of the utensils is such that the 
worts are required to ascend, the water must be ad- 
mitted at the top of such tub or cistern, so that a 
contrary direction of the water and wort is uniformly 
required.” 

n the year 1801 Mr. Henry Tickell proposed cool 
ing wort by employing pumps to force it through 
pipes and-discharge it through nozzles, so that it 
might be divided into small streams or drops, these 
streams, after being cooled by their passage through 
the air, being collected in a suitable vessel, from which 
the wort was to be run through a broad shallow pipe 
or gutter kept cool by water surrounding it. We do 
not think that the brewers of the present day would 
be much inclined to adopt Mr. Tickell’s plan. A few 

ears later, in 18l4Mr. John Vallance, of Bright- 

elmston, filed a wordy spetification, in which he in- 
sists on the. great increase of effect obtained by 
decreasing the thickness of the strata of water and 
wort in refrigerators, and states that by reducing the 
thickness of such strata one-half the rapidity of cool- 
ing is increased four times, and so on. Mr. Vallance 
proposed to pass the water and wort through alternate 
spaces formed by placing a series of cubical cases one 
within the-other; but his plan was open to very 
many practical objections. 

In 1817, Mr. Daniel Towers.Shears patented a 
refrigerator composed of a number of vessels placed 
side by side, and bound together so that the joints 
between them were made watertight. The vessels 
were so formed that the alternate ones communicated 
by suitable passages, and the whole set thus formed 
two series, through which the water and wort were 
a passed, each vessel (except those at the 
ends) containing wort being situated between two 
vessels containing water, and vice versd. The wort 
and water were passed through the apparatus in oppo- 
site directions. : 

In 1819, Mr. Robert Salmon, of Woburn, and Mr. 
W. Wanell, of Chenies, proposed methods of improving 
the action of ordinary coolers by facilitating the cir- 
culation of the wort placed in them, and by subjecting 
its surface more effectively to the action of the air. 
To attain these ends they proposed to deliver a blast 
of air from a fan upon the surface of the wort at one 
end of the cooler, and to immerse in the liquid a 
series of inclined planes or “descenders,” which 
should cause the hot upper stratum of the wort to 
descend to the bottom, and be replaced by cooler 
liquid. They also proposed placing on a cooler 
‘‘ breakers,” or inclined pieces of wood or metal at- 
tached to loose feet, so that they could be placed in 
any desired position. These “ breakers’’ were to pro- 
ject slightly above the surface of the wort, and by the 
action of the blast the wort was to be blown over 
them, forming broken waves. Another plan proposed 
by these gentlemen was to employ revolving wheels, 
or paddles partially immersed in the wort to be cooled, 
the arms and floats of these paddles as they rose above 
the surface of the liquid carrying with them a certain 
quantity of the latter, which thus became cooled by 
exposure to a blast of air, 

. William Bundy, of Fulham, patented in 1823 
what he termed an “ anti-evaporator cooler” for wort, 
this being really nothing more than a series of spiral 
worms placed in a tub, one coil within the other; 
and soon afterwards, in 1826, M. Dominique Pierre 
Deurbroucq took a patent for a refrigerator, in which 
the wort was passed through the annular space 
between a long cylindrical case, and an _ internal 
annular pipe traversed in the reverse direction by a 
current of water, The outside of the annular tube 
ini r r was fluted, in order to increase 
ansmitting surface; and the outside 
with gam which was kept wet, 
the cooling power of the apparatus 







by the surface eyaporation. , This refrigerator would, 
Penalty LL Bhool ta eite ‘results as far 
as its cooling ,power.was concerned, but it would, from 
its poo on, be’ somewhat ‘difficult: to keep clean, 
and, it would, moreover, occupy a very considerable 
space. 

ithe first’ Feffigerator which bore any strong re- 
semblanite fo those’ now in general use, was that 
patented in 1826, by My James Yandall. Mr. Yandall 
h bes hisrefrigerater in his specification. He 





















are Dp 
havin Or"other pieces occasionally 
intr etween them forthe purposes of keeping 
them apart and leaving two parallel passages extending 
from end to emd 7 é hot liquor to pass through, 
the other for the'eold. Supposing that the thickness 
for the passages are oné-éighth of an inch, then the 
length should extefid to about 80 ft. ; or their thickness 
being one-fourth. of an imeh, thén the length of the 

0 ft,, the height or breadth 


passages should be about 
of the chamber, as alrea 
according to, t 


#ved, being variable 
quor ‘required to be 


passed through bi time. ‘The length of tlie 
passages, as pr above, suppose the fluids to 
e driven throu tus by some degree of 


hydrostatic apeere, a in the delivering vats 
above ; but if mart flows without selene Gea 
the length of the passages need not be quite so long.” 
In some cases the narrow channels constructed, as above 
described, were coiled up in a spiral form, whilst 
in other cases they were made to run in a zigzag 
direction. Mr. Yandall thoroughly understood the 
advan of causing the currents of wort and water 
to flow in opposite direetions, as the following extract 
from his specification will show:.“If two fluids of 
different temperatures be brought nearly together, 
separated only by a thin’ metallic partition, and the 
surfaces of the two fluids be greatly extended or thinly 
spread compared to their quantity or volume, a rapid 
interchange of temperature will-take place (assimmu- 
lated to mixing), and each of them will acquire the 
medium temperature ima very short space of time. 
Now if the two fluids be made to pass each other in 
opposite directions through a vessel or apparatus having 
contiguous passages, so-that the temperatures of the 
liquors may act upon each other, separated by a thin 
metallic surfacé greatly extended compared to the 

uantity or volume of the liquor, or in other words, so 
that two thin sheets orJamine (as they may be called), 
one of hot fluid,.the other of cold, be made to act upon 
each other’s temperatuge, passing in opposite direg- 
tions, and the thickness of such sheets or laminz of 
fluid do not ope pe an oS and may be as thin as 
one-sixteenth of an incl, the interchange of tempera- 
ture will rapidly take place, and with nearly the swe 
effect as if they were mixed together; and if these con- 
tiguous passages be of sufficient length I find that, the 


hot fluid entering its passage at one end of the appa- 
ratus and the old. find entering its passage at the re. 
verse end of the ap s, there will be very nearly a 


complete transfasion.of heat; and by actual experi- 
ment I have found that wort or other heated fluid, 
entering my apparatus at a temperature above 
200° Fahrenheits, will pass out at a temperature of 
60° Fahrenheits, while the water entering at 56° will 
come out at a temperature above 190°, a little heat 
being necessarily lost by radiation, or the exchange of 
temperature would be more complete.” It is, how- 
ever, only fair to remark that the advantages of using 
contrary currents of wort and water had been com- 
mented on before Mr. Yandall’s time, as we have 
already noticed... Mr. Yandall’s refrigerators no doubt 
possessed considétable power in a small space, but they 
must have been difficult to keep thoroughly clean. 
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2. On_steam ‘eranes, and on the application of steam power 
in the week : 
8. On Sand details of construction of metal and 


4 On land-slips, with the best means of preventing or 


arresting with examples, d ; 
~~6." On the principles to be observed in laying out lines of 
railway through mountainous countries, with examples of 
their application in the Alps, the Pyrenees, the Indian Ghats, 
the Mountains of ¢ stem and similar cases. 

6. On railway ferries,or the transmission of railway trains 
entire across rivers,-estmaries, &c. 

7. On the systems of fixed signals at present in use on rail- 


ways. 

a. Description of a modern English locomotive engine, de- 
signed with a view to cheapness of construction, durability, 
and rie &? EP. pn ey 

9. On lating fuieiaal difference between the engines 
and carriages in use on railways .in the United States and in 
Great Britain, and the reasons for any peculiarities in the 
American practice, with details of the cost of maintenance. 

10. On the most~suitable materials for, and the best mode 
of formation of, thewurfaces of the streets of large towns. 

11. On the constriction of catch-water reservoirs in moun- 
tain districts for the sapplyof towns, for irrigation, or for 
manufacturing purposes. 
12. Accounts of existing waterworks, including the source 
of supply, a description of the different modes of collecting 
and Atering, the distribute 
and the general practical results, 

13. On pumping machinery for raising water, both for high 
and low lifts. 

14. On the drainage of towns and the ultimate disposal of 
town refuse. PMR RY ey , 

15. On the employment of: erin agriculture. 

16. On the ventilation and warming of public buildings. 

17. On the design ane ecnmreson. high il gasworks, with a 
view to the manufacture o os illuminating power ; 


and on the most taystem of distribution of gas, 
and the best modes of ill vaoms'in streets and buildings. 
18. Critical observations on tides. » 


19. On the construction of tidal or other dams, in a con- 
stant or variable depth of water; and on the use of wrought 
iron in their construction.  * 

20. On the arrangement*and construction of floating 
landing stages, for passengerand other traflic, with existing 
examples. B , , 

21. On the different systems of suing; lifting, and other 
opening bridges, with existing examples. 

Po. 8n rg naire of sadiines to bodies*passing through 
water at high velocities. «.— 

23. On the results of the bést modern practice in ocean 
steam navigation, having regard particularly to economy of 
working expenses, by superheating, surface condensing, great 
expansion, high pressure, &c. ; and on the “life” and cost of 
maintenance of merchant steamships. ai 

24. On ships of war, withsegard to their armour, ordnance, 
mode of pospaiten, and pre at 

25. On the measures to/be-adopted for protecting iron ships 
from corrosion. yess 

26. On coal mining im deep workings, including ma- 
chinery for dispensing with gunpowder in “ getting” coal. 

27. On the present systems of smelting iron ores; of the 
conversion of cast iron into the malleable state, and of the 
manufacture of iron , comprising the distribution 
and arrangement of ironworks. 

28. On machinery for rolling heavy rails, shafts, and bars 
of large sectional area, and-for forging heavy masses of 
metal. : 

29. On steel, and its present position as regards production 
and application. 

30. the safe working stretigth of iron and steel, in- 
cluding the results of experiments on the .elastic limit of 
long bars of iron, and on the rate of decay by rusting &c., 

under prolonged strains. 

31. On machinery for washing lead ores. 

32. On the present state of submarine telegraphy, and on 
the transmission of electrical signals through submarine 
cables. ‘ 
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a native or a forei 7 Tice 

The communic dan must be forwarded, on or before the 
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25, Great George-street, Westminster, §.W., where copies of 
this paper and any further information may be obtained. 

Cuartes Mansy, Honorary Secretary. 
James FoRREST, ome 
25, Great George-street, Westminster, S,W.., 
October, 1868, 


An American Ratcwaxy Kine.—A writer in the New 
York Tribune says of Commodore Vanderbilt: “No one 
knows how much he is worth; but his fortune. is probably 
not less than $12,000,000 to 0,000, some rating it as 
high as $20,000,000. He is,phe, railway ane: America, 
and the great power of W I shrewd, he 
is the shrewdest ; among the beats, the most ish ; among 
the bulls, the most bullish. ; plays to win; and he 
is-so accurate a judge of mé@n, 80 aa sighted, so fertile of 


sh 





ghout the streets of towns, 














resource, ‘so skilful an orgapisér. of combinations, and the 
wielder of such an immense capital, that failure is next to 
impossible. A man of e and determination, en- 
tirely self-confident and self- jent, with half a oO 
training in the school of selfishness, able to draw his 
check at any moment he is a foe even Wall- 
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FOREIGN PORTABLE ENGINES. 
(For Description, see Page 418.) 
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BEST AND HOLDEN'S MACHINE FOR CHARGING AND DRAWING GAS. RETORTS. 


CONSTRUCTED BY MESSRS. HANDYSIDE AN 
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Is the manufacture or gas, the labour in the retort-house 
is of the most severe kind, besides forming one of the largest 
items of expense ; and schemes for performing the necessary 
operations of drawing and aweree retorts by machinery 
have often been propounded, and as often failed. machine 
invented and patented by Messrs. Best and Holden, however, 
for this p has met with such marked success that a de- 
scription of it will be interesting to all those concerned in 
oo who are not yet acquainted with its operation. 

e give, above, a perspective view of the machine, and we 
shall publish engravings of further details in a future 
number. 

As the first step towards performing the labour quickly, 
the inventors secured a patent for arranging the retorts, so 
that the mouths of three could be opened and shut at once, 
the doors being at the same time constructed so as to fit 
tightly without luting. 

In front of the benches, and along the whole length of the 
retort house, rails are laid down upon which the carriage 
carrying the machinery moves. A strong.framework of iron 
beams supports the steam ngne and the rest of the appara- 
tus, the engine being of the kind used for steam cranes, and 
having the different wheels and handles for giving motion 
and reverse motion to all the various parts of the apparatus. 
The travelling of the crteut to and fro, and the whole 
labour of the machine, is worked by the engine, which is 
under the control of one man. At right angles to the line of 
rails in the retort house, and parallel to length of the 
retorts, two:small carriages travel on the framework of the 
machine. These carriages or cradles are side by side, one of 
them carrying three rakes, and the other threp scoops. 
Above the machine is a large hopper for containing the coal, 
and by means of traps or valves the three scoops can be 
simultaneously filled with the quantity of coal. The 
operation is as follows:—The mechine having been ht 
to a stand so that the three rakes are opposite the of 
three retorts, the door is opened, and the cradle carrying the 
rakes is propelled forward by means of a pinion and chain, 
As the rakes enter the retorts the flaps at the end are hori- 
zontal; but directly they reach the extremity of the retorts 
the flaps are, by means of a screw, brought down into a 
vertical position, and at the same moment the rakes rapidly 
recede, and draw with them the whole contents of the retorts. 
The machine traverses along the rails till the cradle ing 
the three scoops is opposite the retorts that have just been 
emptied. The scoops having been filled with coal from the 
hopper are, in their turn, thrust forward, and by a self- 


acting and ingenious movement are at the proper moment 
inverted, and —- their load evenly end to end 
of the retorts. ey are then withdrawn, the door is close _, 


and the machine moves forward to repeat the operation. 

A small model machine was tried’ at Paris two or three 
years ago, and a larger one was tried with success at the 
Chartered Gasworks in London. The latter company having 
then under consideration the construction of Jarge new 
works determined to postpone the adoption of the patent ap- 

tus till the time—now nearly arrived—when the new 
uilding should be erected. The report given by them of 
the one machine that. was tried was, however, so favourable 
that the Alliance Gas Company, Dublin, arranged with the 
patentees for its immediate adoption there. 

The manufacture of the apparatus having been undertaken 
by Messrs. Handyside and Co., of Derby, two machines were 
made, and set to work by that firm. The actual work- 
ing of these ‘at Dublin fulfilled so completely all that had 
been promised by the patentees that a third and fourth 
machine were ordered, and in each of these slight improve- 
ments in detail, Me pu 


the | the mean level or upper 
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week of a days. 
vious. 70 men employed under the old system, 54 are 

i with. Strikes are no lo ible. ' The cost of 
labour under the old system varies in different localities, the 


larger gasworks generally having the mang ys i superior | coal 
as & 


organisation and supervision, but it may be 
from 1s. 10d. to 2s. 4d. per ton of coal By the use of the 
patent machinery the cost is reduced to less than one-half, 
and, besides this first saving, the m has the following 
recommendations: By the use of the patent doors there is 
no necessity for luting. The work being performed so speedily, 
the doors are open only one-fourth of the usual time, and the 
temperature of the retorts is very little reduced, and the 
contraction being thus almost entirely prevented, there’ is a 
Tie deen saving in the — and tear of the retorts. 
e charges can be repeated advantageously every five hours, 
and a ae quantity of gas thus panes a at a given 
number of retorts. Mr. Gore, in his paper read at the last meet- 
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The saving in time and labour is ob- | ing, 








says: “In charging the retort with coals, either by the 
ane shovel, the centre of the retort scarcely ever receives 
its due portion of coal, and as this part is always the hottest, 
it follows that the from the thinner stratum of 
is to intense heat, and a portion of it is speedily 
decomposed, liberating the hydrogen and depositing the 
carbon, thus forming a deposit which rapidly increases and 
soon renders the retort useless, unless precautions are taken 
from time to time to remove the carbon.” This liability to 
an uneven deposit of the coal is obviated with the patent 
machine, the scoops laying the coal regularly from end to end 
of the retorts. 

The engineer of the Dublin Gasworks, writing on the 3rd 
November, says: “ We have two machines at work, each 
machine being able to draw and charge 180 raouthpieces in 
the 24 hours, representing 90 tons of coal drawn and charged 
by each machine in the 24 hours. The cost of working both 
machines is 207. per week of seven days.” 








APPARATUS FOR DECARBURISING IRON. 


DESIGNED BY MR. HENRY BESSEMER. 
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A rew months ago (vide page 186 of the present volume) 
we described in this journal a mode of applying to the decar- 
burisation of iron, nitrates, chlorates, other salts which 
evolve oxygen when heated, which had been patented by 
Mr. Henry Bessemer. More recently Mr. Bessemer has 
patented other modes of using such salts for the above pur- 

, and these we now ‘illustrate. These plans consist in 
orcing or injecting into molten crude iron, or re-melted pig 
iron, or other carburet of iron in .a more or less refined state, 
streams or jets of fused or fluid nitrate of soda or nitrate of 
potash, or other fused or fluid substances which contain or 
are capable of evolving oxygen when brought in contact 
with 44% tron, auph oe ces being used alone or in con- 
junction with oxides, peroxides, or silicates of. the ides 
of iron or manganese. - The streams or jets of 
matters are projected downwards pres | desired angle from 
nozzles or tuyeres, the orifices of w! 
surface of the fluid 


operated upon, a portion of the said 











and 

the metal and the impurities contained in it, 
will more or less decarbonise and refine the iron and 
convert it into steel, or into malleable iron, or into a more 


and be there more or less decomposed 


or less refined cast iron, dependent on the quantity and con- 
stituents of the matters injected. The iron to be operated 
upon may be contained in a vessel mounted on trunnions 
similar to those vessels known as “ ee ssgmeien 
erally employed in the Bessemer process of man i 
‘nalleable ion ona aol, or the metal may be treated in a 
fixed vessel lined with firebrick, “ ganister,” or other suitable 
refractory material ; or the iron may be upon in the 
hearth of a “finery ,” similar to 
ployed in refining crude or iron for g- 
employing such a furnace, Mr. eivors paiprk Ss 
tuyeres dhog one side for melting the 
refining it; and on the other side of 
separate set of tuyeres or nozzles for the 
the aforesaid fused or fluid matters into t 


The process in this finery furnace ma: 

the metal is ry pen’ Han of highly refined cast iron 
proaching to steel, or it may be continued until a 
perfectly malleable metal is obtained suitable for melting in 
crucibles, or otherwise to form 
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allowed to granulate or assume a more or less solid condition, 
with or without manipulation with an iron bar or rabble, and 
be removed from the finery furnace in a condition to be 
formed into bars or blooms. The process may also be car- 
ried on in a reverberatory or puddling furnace heated by solid 
fuel, or by means of heated air and gas, in either of which 
last-named cases it will be preferable to make the furnace much 
larger and deeper in the hearth than is usual in ordinary pud- 
dling furnaces. Mill scales, iron ore, or other matters now em- 
ployed in puddling iron may also be employed in this pro- 
cess. When the iron to be treated by the means above de- 
scribed contains much phosphorus, Mr. Bessemer considers 
that it will be preferable, by regulating or stopping for a time 
the jets of fused matters, to allow the metal during the 
process to pass into a more or less pasty, granluar, or 
solidified condition, in order that it may more readily part 
with the phosphorus it contains to the cinder or other fluid 
matters in contact with the metal. When iron is so treated 
it may be taken out of the furnace in a more or less solid 
state, and be worked in a squeezer, or in the rolls, or under a 
steam hammer, and be made at once into bars or blooms, 
or instead, an addition may be made to it of some fluid 
pig iron of a good quality (by preference containing man- 
ganese) before removing the me from the furnace or vessel 
in which it is treated, and the whole may then be melted 
down together and run off ina fluid state into a ladle, and 
made into ingots or castings. 

In carrying out the above process Mr. Bessemer prefers to 
melt the nitrate of soda, nitrate of potash, or other fusible 
matters in a jacketted iron vessel by means.of highly heated 
atmospheric air or superheated steam, and to use the re 
of such air or steam. to’ act om ‘the’ surface of the fluid 
matters in order that they may thus be driven downward 
upon the fluid metal with such force as to penetrate far into 
the molten mass, and put the latter into rapid motion, and 
thus in turn bring all parts under operation. This motion in 
cylindrical vessels is best attained by placing the jet pipes at 
a tangent to the circumference. 

Our engravings show one arrangement of apparatus for 
carrying out the process just described, Fig. 1 being a vertical 
section, and Fig. 2 a sectional plan of a fixed vessel suitable 
for this purpose. In these figures a is the outer casing of 
plate iron with a thick lining of ganister or other refractory 
material, b, the vessel, is made in two parts united together 
with a flange at c, so that the upper part may be lifted off 
the lower one when desired, and thus give access to the 
interior. ‘The upper part of the vessel is domed and termi- 
nates in an opening, d, through which the sparks and 
gaseous products given off during the process may escape ; 
a large loop of iron, ¢, is jointed externally to the mouth of 
the vessel so as to be moved from over the opening, d@, during 
the process; this loop serves to attach the upper part of the 
vessel to the crane when it is to be removed. On two opposite 
sides of the vessel there are tuyeres dipping downward at an 
angle and inclined toward a tangent to the circumference of 
the vessel ; these tuyeres consist of an outer iron shell, f, in 
which water may circulate as usual in water tuyeres; a fire-clay 
nozzle, », is fitted into the water tuyere, and into this nozzle 
the injection pipe, p, enters, and is made tight by a ramming 
of loam, r. At s there is a screwed cap to give access to the 
injection pipe, p, so that it may be cleared out with a rod 
when necessary; a branch of the injection pipe passes up- 
wards into the chamber, ¢, which contains the fluid to be in- 
— into the metal. This chamber, ¢, has an outer jacket, w, 
eaving a space between it and the chamber, ¢, for the circu- 
lation of highly heated air or superheated steam, which is 
admitted by the pipe and cock, v, and escapes through a 
small nozzle, w. On the upper part of the jacket a stufling- 
box, , is formed, through which a rod, y, passes; this rod 
may be raised or lowered by any convenient lever arrange- 
ment, or by a screw, as commoply employed in sluice valves, 
in the interior of the chamber, ¢. The rod, y, is made 
tubular, having numerous holes to admit air or steam to its 
interior, as shown at y*; the lower part of this tubular rod is 
formed into a cone valve fitting into a seating, g, and by 
closing the orifice of the injection pipe prevents the passage of 
any fluid from the chamber, t, so long as the valve is closed. 
A screw plug, h, is provided, through which the nitrates 
or other matters to be injected into the fluid iron are ad- 
mitted to the chamber, ¢, either in a solid form, and there to 
undergo fusion by the application of heated air or steam, or 
they may be admitted‘to the chamber, ¢, in a previously 
fused or fluid state, and be mi retained in that condition 
until required. A pipe and , i, supplies air or steam 
under pressure to the interior of the chamber, ¢, for the 
purpose of acting powerfully on the surface of the fluid, and 
causing it to be projected with such force on to the surface of 
the fluid iron as to enter into and pass down to or nearly to 
the lowest part of it ; the jacketted chamber, ¢, is supported 
by a bracket, j, to the casing of the vessel, a, and a similar 
jacketted chamber, not shown in the drawings, is also pro- 
vided for each tuyere. Before using the apparatus a coke 
fire may be made in the interior of the converting vessel, 
which should be well heated; the fuel may be supplied 
through the opening, ¢, and a current of air be allowed to 
enter a hole in the door, k, shown by dots, which hole, like 
that in an ordinary founder's cupola, will also serve for the 
discharge of the converted metal. Mr. Bessemer, however, 
prefers to urge the fire by a blast of air introduced at the 
said opening by a movable nozzle leading from a fan, or 
to provide one or more small tuyeres in the lower part of 
the vessel for the admission of the blast, and which tuyeres 
may be stopped up by a plug of loam previous to the ad- 
mission of the metal to the vessel; the residue of the fuel 
after heating the vessel may remain in it, or it may be re- 
moved through the door, k, which must then be loamed up 
— to the admiesion of the metal to the vessel. The vessel 
haying thus been heated, and the nitrates or other matters 
rendered fluid in the chamber, ¢, the fluid metal may be run 
into the vessel at the spout, l, the aperture of which is then 
ch Air or steam, under a pressure by preference of not 


r 
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t 
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less’ than 601b.° per square inch, and at a temperature of 


This specification is illustrated by well detailed draw- 
ings of the machines patented, and will be of consider- 
able interest to those engaged in the manufacture of 
the ammunition above mentioned. 


propelling vessels. c ; v 
cylinders of different diameter placed in a line with 
each other, and each provided with a piston. 


passes from one cylinder to the other through a 
chamber called a condenser, 


communication with the water, outside the vessel, 
whilst the outer end of the smaller cylinder is placed 
in communication with the outer end*of the larger 
cylinder by means of a pipe fitted with a valve open- 
ing outwards, and it is also placed in communication 
with the atmosphere by.a valveo 


placed in communication with the condenser. In work- 
ing this engine it is intended that a vacuum Shall be first 


within it, and that then a communication shall be opened 
between the condenser and the inner end of the small 
cylinder, steam being at the same time admitted to the 


cylinder. 
ing a vacuum on the inner side of the large piston. 
What the inventor hopes to gain by his arrangement 
we cannot say; we cannot see that it possesses any 
practical utility whatever. 


Smethwick, patents a number of machines for shaping 
malleable materials into various farms. 


would be impossible to describe them without the aid 
0 


53, Chancery-lane, patents, as the agent of Alexandre 
Lagrafel, of 29, Boulevart St. Martin, Paris, forms 
of steam boilers intended for marine purposes. 
boilers are intended to withstand hi 
they are made so that the whole surface exposed to 
the action of the flames is composed of tu 
would be impossible for us to describe the details of 
their construction here. . 


through the openings, y*, and pass down through the 
rod, y, and through the injection pipe, p, clearing the 

and | abe the pipe and tuyere through ' L 
have to pass ; the y, may then be raised, when the fluid 


driven through the valve formed on the lower part of the rod, 
y, and passing down the pipe, p, will be driven into the fluid 
metal, and be diffused, in a finely divided state through the 

at a tangent will cause a 


latter. The tuyeres being t 
rapid rotation of the so that all parts will be brought 
upon. 


under the influence of the jets, and be equality sted 
When the metal has been thus treated to the extent 
it may be run out of the vessel or removed through the door, 
k, or it may be taken out by removing the upper part of the 
vessel ; or a further portion of molten carburet of iron may 
be run into the vessel, and be mixed with the converted 
metal previous to running it off. : 
The oxygen yielding material, which Mr. Bessemer believes 
to best suited for use in ae cnr a ene pang nitrate 
of soda. The quantity employed will depend on the quali 
of the iron, of the product desired, as is well unders 4 
When oxides are used im conjunction, with the nitrates they 
may either bé mixed therewith or placed on the,surface of 
the melted metal 80 as to be carried down into it By the in- 
duced current. 








RECENT PATENTS. 

Tue following specifications of completed patents are 
all dated within the year 1868 ; and that year should 
be given in ordering them, at the annexed prices, 
from the Great Seal Patent Office, Chancery-lane. 
(No. 182, 1s.) Auguste Bochkoltz, of Vienna, 
patents the applicatidn of what he calls ‘‘ regenerators” 
to the pump rods of pumping engines. These “ re- 
generators” consist each of a bell-crank lever, the 
horizontal arm of which is connected, by links, to the 
pump rod, whilst the vertical arm is loaded with a 
heavy weight, this weight having a pendulous motion 
given to it as the pump rod moves up and down. 
The arrangement is thus such that during the first 
half of each stroke the pendulous weight assists the 
motion of the pump rod, whilst during the latter half 
it retards it. 
(No. 184, 2s. 6d.) James Davidson, of Woolwich, 
patents machinery—which it would require the aid of 
drawings to describe—for making what is termed the 
“Mitford” bullet, now generally used in our army. 


(No. 189, 1s. 2d.) Daniel Timmins, of Stourport, 
patents what he terms a “ motive power engine” for 
This machine consists of two 


The two 
pistons are attached to the same rod, and this rod 


between them. 
The outer end of the larger cylinder is open, and is in 


ing inw: The 


nner ends of both cylinders can, when desired, be 


ormed in the condenser by the condensation,of steam 


nner end of the large cylinder. The two pistons will 
hen move outwards, driving the water out of the large 
The return strike is to be effected by form- 


(No. 191, 3s.) Joseph Davies, of High Park-road, 


Many of 
hese machines are very ingeniously arranged, but it 


f drawings. 
(No. 199, 3s. 6d.) Alexander Melville Clark, of 
These 


gh pressures, and 


It 


about 60° Fahrenheit above that at which the nitrate of soda 
or other substance which is being used fuses is then admitted 
by the cock, i, to the chamber, ¢; it will immediately rush 
which the fluid will 
nitrate or other matter contained in the chamber, ¢, will be 


(No. 200, 8d.) John Henry Johnson, of 47, Lin- 


coln’s-inn-fields, patents as the t of John «ssf 
Smith, of Allegheny, and Ellbridge Gerry Benedict, 
of Southwest, U.S., providing the hulls of vessels 
with a s -. compete for containing oils or 
liquid fuels, and protecti is compartment by water 
pore ina ph amr situated between the ol reser- 
voir and the deck above. The oil compartment is pro- 
vided with pipes for supplying and discharging the oil, 
and for supplying the compartment with water or air, 
for the purpose either of raising the oil by hydrostatic 
or pneumatic pressure, or for supplying water to be 
ol as water ballast. 

(No. 211, 44.) Thomas Vincent Lee, of Maccles- 
field, patents methods of making charcoal, fuel, &c., 
from peat by first reducing the latter to a kind of 
semi-pulp by the action of cutters and ing rollers, 
next pressing it into blocks, and, finally, baking it in 
a kiln.. In some cases the blocks thus formed are 
immersed in hydrocarbon oils. The patent includes 
arrangements of machines and kilns for carrying out 


the above merry 

(No. 212, 8d.) William Juby Coleman, of St. 
Mary-at-Hill, patents apparatus to be used in the 
manufacture of beer or wine finings. This consists of 


arrangements of vats connected by descending shoots 
or pipes, the lower vats being fitted with horizontal 
arms or stirrers, which are set in motion by steam 
power. 

(No. 215, 8d.) John Henry Johnson, of 47, Lin- 
coln’s-inn-fields, patents as the agent of Henderson 
Ross, of Pittsburgh, making the roof and sides, &c., 
of puddling and other furnaces of hollow castings or 
chambers, through which water is made to circulate. 
(No. 220, 1s. 4d.) Andrew Betts Brown, of the 
Vauxhall Ironworks, Wandsworth -road, patents a 
complicated arrangement of steam-moved valves for 
steam engines, &c. It would require drawings to ex- 
plain the arrangement. 

(No. 237, sd) William Oram, of Salford, patents 
obtaining a circulation of steam in pipes employed for 
heati = buildin , by connecting one end of such pipes 
to the boiler rm ak the water line. This is a very old 
and well-known plan. 

(No. 238, 1s. 4d.) David Yoolow Stewart, of Gias- 
gow, patents arrangements for making the moulds for 
cast-iron pipes in halves, and drying them with the 
cores in them. 

(No. 246, 1s. 10d.) George Allibon, of Worcester, 
and Alexandre Manbré, of 81, Baker-street, patent a 
form of steam boiler which we illustrate on page 437 
of the present number ; and it is therefore unnecessary 
that we should describe it further here. 

(No. 251, 1s. 4d.) William John Jennings, of 
Little Bowden, patents various improvements in per- 
manent way, these including a form of chair, consist- 
ing of two parts, which are made to grip the rail by 
being forced together by the conical heads of screws 
which also serve to connect the chair to the sleeper. 


The patent also embraces a method of locking bolts 
a a plan for fastening fish plates, a other 
e 


8. 
(No. 261, 1s. 4d.) Charles William Dixon, of Wick- 
ham Market, patents forms of rotating slide valves for 
steam engines. One form of these valves consists of 
a hemispherical casting fitted to a seat of correspond- 
ing shape having the steam inlet and exhaust ports 
formed in it. The hemispherical casting has passages 
cast in it, and as it.revolves these pas mit the 
steam to and release it from the ports in the seat in 
in the same manner as an ordi slide valve. 
We fear that these valves would be found difficult to 
— them tight. 

(No. 270, 10d.) Arthur McDougall, of the firm of 
McDougall Brothers, Manchester and London, patents 
the application to kilns for roasting ores, of certain 
forms of self-acting rakes or stirrers. These rakes are 
formed by teeth fixed to horizontal arms carried b 
the lower end of a yertical revolving shaft, this sha 
Projecting through the roof of the or kiln. 

(No. 271, 1s. 4d.) John Henry Johnson, of 47, 
Lincoln’s-inn-fields, patents, as the agent of Adolphe 
Perrot, of Paris, apparatus for melting metals by jets 
of gas mixed with proper proportions of oxygen or 
atmospheric air. 

(No. 280, 6d.) William Edward Newton of 66, 


Chancery-lane, — as the t of William Cleve- 
land Hicks, of Ohio, U.S., machinery for grinding, or 


finishing up, concave surfaces by means of revolving 
tools which rotate in contact with the surface to be 


operated upon, and at the same time have other 
motions wit to that surface. 
(No. 282, 10d.) William Ellis, of Colwick-lane, 











Sneinton, patents machinery for cutting laths, &c. 
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According to these plans a continuous sheet of wood 
is cut off from a block made to revolve between centres, 
and the sheet is then passed under a revolving cast- 
iron cylinder, having knives imbedded in it longitu- 
dinally. As the sheet of wood s under the 
cylinder the knives are forced into it, and it is thus 
divided into strips or laths. 

(No. 283, 10d.) Francis North Clerk, of Wolver- 
hampton, patents machinery for making washers, 
which it would require drawings to’ describe.’ 

(No. 284, 10d.) John Roberts, of West Bromwich, 
and Jabez Morgan, of Kidderminster, patent methods 
of joining metal pipes, such as those used for and 
water, by means of inclined projections formed on the 
outside at their,ends, these projections being made to 
engage other inclined projections. formed on the inner 
side of a ring,-which is placed around the abutting 
ends, By turning this. ring the pipes are drawn 
together by a wedging action. 

’ (No. 289, 8d.) William Alfred Gibbs, of Gillwell 
Park, patents methods of drying wheat, &c., by forcing 
hot or dry air into covered chambers, these chambers 
having a number of tubes projecting into them, and 
the sheaves being placed on these tubes so that the 
airis foreed through their heads... The patent also 
includes an arrangement for projecting the dried 
sheaves through a tube to the top of the stack by 

neumatic pressure, and also apparatus for drying 
eaves, roots, and other vegetable products. 

(No. 295, 1s.) Thomas Corbett, of Shrewsbury, 
patents machinery for cleaning and separating grain, 
the principal feature in this invention being the appli- 
cation to screens of endless bands made to traverse 
beneath them, these bands carrying buckets which pene- 
trate the screens and clear away any particles which 
would otherwise cause the screens to become clogged. 

(No. 296, 8d.) William Robert Lake, of 8, South- 
ampton-buildings, patents, as the agent of Clarendon 
Stephens and Thomas Stephens, of New York, a kind 
of pavement for streets. This pavement consists of a 
substratum of asphalte, on which is placed a layer of 
sand, this being surmounted by wooden blocks keyed 
together, and having formed in them dovetail grooves, 
which are filled with asphalte. 

(No. 300, 1s. 2d.) Alfred. Colerick Pilliner and 
James Charles Hill, of Newport; patent an ingenious 
form of rotary engine, also applicable as a water 
meter. We publish engravings of- one form of this 
apparatus on page 428 of the present number, 

(No. 302, 2s.) John Dickenson Brunton, of 6, 
Leighton-crescent, Kentish Town, patents arrange- 
ments of stone-cutting and shaping machinery, which 
it would require drawmgs to explain. 

(No. 303, OR William Haden Richardson, of 
Glasgow, and William Beardmore, of Parkhead, patent 
modifications in. the so-called “ Richardson process.” 
The present patent refers to introducing, into the 
furnace blasts of air and steam alternately instead of 
simultaneously. In carrying out the process on this 
plan, it is proposed tc inject air, as usual, at the 
proper time, and when the temperature of the furnace 
has been raised above the desired heat, it is to be 
lowered by stopping the blast of air and introducing 
the steam in its place. 

(No. 308, 6d.) William Snell, of 22, Parliament- 
street, patents, as the agentof Rufus Slocum Sanborn, 
of Ripon, U.S., a magazine or safe for containing gun- 

owder, this magazine being so. formed that if it is 
freated by fire'the powder becomes enveloped in a bath 
of steam. ‘The patentee states that a magazine con- 
structed on this plan, and containing powder, has been 
exposed. to’ a “high degree.of heat” for hours without 
causing an explosion. What was the “high degree of 

heat” f 

(No. 311, 10d.) David Law and John Wharrie, of 
Glasgow, patent methods of coating the core bars used 
in the manufacture of cast-iron pipes by ramming appa- 
ratus, which rams the sand between the core bar and 
a progressively moving matrix. 

(No. 314, 4d.) Charles Riley, of Whetstone, 
patents the wrought-iron frames for thrashing ma- 
chines which we noticed: in our account of the show of 
the Royal Agricultural Society at Leicester in July 
last (vide page 73 of the present volume.) 

(No. 315, 1s. 6d.) Samuel Manley Martin, of 
Pinner, and Samuel Alfred Varley, of 66, Roman-road, 
Holloway, patent electrical apparatus for signalling in 
railway trains, which it would be impossible for us to 
describe briefly. 

(No. 321, 1s. 4d.) James Radeliffe, of the Consett 
Tronworks, patents arrangements for enabling several 
puddled balls, or their equivalent in the form of an 
agglomerated mass of iron or steel, to be combined 
into one homogeneous mass without allowing the 





metal to become cool, and, after any unavoidable loss 
of heat has been repaired, to be “ rol!ed off” or forged. 
A description of these arrangements would occupy 
more space than we can give to them here. 

(No. 323, 10d.) 
street, Lambeth, patents so making a fan that there 
may be an escape of a portion of the air compressed 
by it back from the outer part of the case past the 
blades to the central opening. We much doubt if 
the ment proposed would permit of this pas- 
sage of the air; but even if it did, we cannot see what 
Mr, Aland could hope to gain by it beyond loss of 
useful effect. F 

(Nos 325, 1s. 10d.) Wilson Hartnell and Stair 
Guthtie; of Lincoln, patent various improvements in 
the construction of portable engines, some of which 
we shall describe in detail on a future occasion. The 
leading features of this patent were described in a 
letter which we published on page 113 of the present 
volume, 

(No. 327, 4d.) Thomas Rowan, of Glasgow, pa- 
tents methods of removing sulphur, phosphorus, &e., 
from iron and coal by washing them out, after con- 
verting them into soluble salts, by the action of 
chlorides, fluorides, bromides, or oxides. 

(No. 333, 1s. 2d.) Alexander Melville Clark, of 
53, Chancery-lane, patents, as the agent of Pierre 
Augustin Samuél, of 29, Boulevart St. Martin, Paris, 
forms of adjustable wrenches for screwing and un- 
screwing pipes, &c. The chief feature of these 
wrenches is that the adjustable jaws are acted upon by 
double cams or eccentrics. 

(No. 337, 1s. 10d.) John Henry Johnson, of 47, 
Lincoln’s-inn-fields, patents, as the agent of Edward 
Nicoll Dickerson, of New York, an arrangement of 
valve gear for locomotives, which it would require the 
aid of drawings to explain. 

(No. 340, 8d.) Henry Chapman, of 2, West- 
minster-chambers, patents a method of securing nuts. 
This consists in interposing between the nut and the 
surface on which it bears a washer notched so as to 
form ratchet teeth, which take into shallow notches 
formed in the face of the nut. 

(No. 343, 10d.) George Lamb Scott, of Man- 
chester, patents an arrangement of steering gear. Mr. 
Scott first loses speed by the employment of a worm 
gearing into a worm wheel, and then gets it up again 
by the aid of two pairs of spur wheels. and pinions. 
What the advantage of all this may be we cannot say. 

(No. 344, 4d.) “Samuel Earnshaw Howell, of 
Sheffield, patents employing, as a substitute for ihe 
chains of suspension bridges; strips of steel, or other 
metal, placait one above the other, ».. We. noticed “Mv. 
Howell's plans. at some length some months sgo. 

(No. 345, 4d.) James Livesey,':of 9, Victoria- 
chambers, ‘patents the use, as a substitute for 
glass ‘in the construction of conservatories, &c., of 
wire gauze, or other openwork, having the. meshes 
filled in with a transparent substance or composition, 
such as copal varnish, &c. 

(No. 346, 2s. 4d.) John Frame, of Glasgow, pa- 
tents a method of converting rotary into reeiprocat- 
ing motion, and vice versé, by means. of what he terms 
an “ angular, eccentric.’ Mr, Frame’s. “annular 
eccentrie’”’.is nothing. more than an eceentric circular 
cam groove cut in the face of a disc or wheel, and 
its action is of course precisely the same as that of 
an ordinary. eccentric worked under similar circum- 
stances. 

(No. 347, 13s. 10d.) Alexander’ Melville Clark, of 
53, Chancery-lane, patents, as the agent-of Charles 
Julien Quétet, of 29, Bonlevart St. Martin, Paris, 
certain arrangements and. details of steam engines. 
As the provisional specification is illustrated by 
twenty-one, and the complete specification by twelve 
sheets of drawings, it is, of course, impossible for us 
to give any description of the contents of this patent 
here. 

(No. 350, 6d.) Jerome Valentine Jones and George 
James Williams, of Birmingham, patent making open- 
jointed metallic tubes with the jomt disposed spirally. 
Machinery for manufacturing tubes on this plan is 
also included in the patent. 

(No. 352, 8d.) Henry Aitken, of Falkirk, patents 
methods of roasting ironstone, &c., for the purpose of 
obtaining certain products. ‘The patent also includes 
making ovens or draw'kilns, used for carbonising iron 
ores, with a mass of brickwork at Or near the centre of 
the oven, it being intended that this mass shall form 
a reservoir of heat, and thus prevent the kiln from 
cooling too much when drawn. 

(No. 354, 10d.) Alexander Melville Clark, of 53, 
Chancery-lane, patents, as the agent of Kdouard 
Armand d’Hurcourt, of 29, Boulevart St. Martin, 
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Paris, methods .of mixing lighting and atmos- 
pheric air in certain proportions, 2 gp Bc the 
mixture in burners of peculiar construction, so as to 
obtain light by aising an infusible body, such as 
latina, to a white heat. Various modifications are 
included in the patent. ‘ 

(No. 360, 1s.) John Weems and William Weems, 
of Johnstone, patent various arr ents for drying 
i it would require 
drawings to describe. 

(No. 377, 1s, 2d.) Robert Morton, of 5, Cambridge- 
lodge Villas, Hackney, patents- various. forms of re- 
frigerators for cooling wort, &c., and also arrange- 
ments of blast heating stoves. These latter were 
illustrated and described. in the last volume of En- 
GINEERING, and engravings of the former appear in 
the present. number. 

(No. 384, 4d.) \ John Webster, of 3, College-street, 
Chelsea, patents preventing the incrustation of steam 
hoilers, &c., by. ‘‘ bringing into contact with the water 
of the boiler a surface of fibrous material, such as tow, 
hemp, flax, jute, pulped or otherwise.” According to 
the patentee such substances will collect “the in- 
crustating matters of the water,’ and when charged 
they can be renioved without derangement to the 
boiler whilst generating steam. This is, of course, 
very convenient 7/ the plan will act. 

(No. 387, 1s.) Thomas West Walker, of Poole, 
patents machinery for manufacturing bricks, plain and 
ornamental tiles, &c., and also a composition to be 
used in the manufacture of tiles or slabs. It would 
require the aid of drawings to describe the machines 
included in this patent. 

(No. 393, 4d.) Henry Bunning, junior, of Field 
House New-cross, patents a method of burning 
creosote or other liquid fuel. According to this plan 
—which strongly resembles others previously pro- 
posed—there is placed within the furnace a receiver 
which is supplied with the liquid to be burnt by a 
pipe leading from a tank on ‘a higher level. Within 
the receiver there are placed partitions, these being 
so disposed as to form a zigzag passage through 
which the liquid has to pass. In passing through the 
receiver the liquid is vapourised, and the vapour is 
consumed by jets peorides for the purpose. 

(No. 397, 4d.) John Alleock Jones, of Middles- 
borough, patents “the preparation from pig or cast 
iron in a puddiing or other suitable furnace of crude 
iron or metal, which iron or metal, having been 
cleansed or partially cleansed from impurities, such as 
sulphur and phosphorus, is removed from the sag, | 
furnace when in a sticky, porous, and crude mass, an 
is then subsequently melted in a separate melting 
furnace into cast steel.” The patent also includes 
the “employment of a bath of slag or cinder on the 
melting hearth, into which the crude iron or metal is 
placed for the purpose of protecting the same from 
oxidation.” 

(No. 405, 6d.) William Edward Newton, of 66, 
Chancery-lane, patents, as the agent of David M. 
Greene, of Troy, U.S., a form of steam gauge for in- 
dicating the pressure of the steam by the expansion 
of mercury. The gauge is, in fact, a peculiar form of 
thermometer, the scale being obtained by exposing 
the reservoir of mercury to the action of steam ata 
series of temperatures due to pressures determined 
by a standard gauge. i 

(No. 410, 6d.) Christopher Brakell, of Windsor- 
road, Oldham, patents a form of fluid meter, which it 
would require drawings to describe. 

(No. 418, 4d.) Alfred Buckingham Ibbotson, of 
Sheffield, patents, as a communication from Thomas 
Sexton Sorney, of Constantinople, forms of steel 
spring railway fastenings, which we could not describe 
briefly. 

(No. 419, 8d.) William Hann, of Heaton Colliery, 
patents the application to safety lamps of numerous 
tubes of small diameter to-carry off the products of 
combustion of the flame, and also protecting the upper 
ends of these tubes from currents of air by the applica- 
tion of a cap or guard. : 

(No. 423, 10d.) James Buck Wilson, of Haydock, 
near St. Helen’s, patents some complicated machinery 
for compressing, forging, and rolling steel and other 
metals, which it would require drawings to describe. 

(No. 430, 1s. 2d.) James Howard and Edward 
Tenney Bousfield, of Bedford, patent various improve- 
ments in the well known ‘‘ Howard” boiler. Amongst 
other things, the patent includes the use of tubes 
bulged or increased in diameter near the water line, 
so that the variation in level caused by any given 
alteration in the quantity of water in the boiler is 
reduced.’ The employment of supplementary sections 
for heating the feed water is also included. 
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Ws illustrate, above, an ingenious and somewhat curious 
arrangement of water meter, designed and recently patented 
by Mr. Alfred C. Pilliner and Mr. James C. Hill, of New- 
port. In addition to being adapted for a water meter, the 
arrangement is also applicable to pumping purposes, or it 
may be used as a rotary engine, slight modifications in the 
details merely being menboel. 

The apparatus consists of a casing in the form of two 
parallel cylinders placed side by side, and opening the one 
into the other, and enclosed by covers at the ends. At the 
point of contact of the two cylinders isa fixed roller, or other 
fulerum, on which a partition is able both to rock and reci- 
procate or slide. This partition is of a peculiar form ; it has 
at each end a cylindrical or nearly cylindrical head, and a 
stem connects them. Passing through the end cover of one 
of the cylinders is an axis with a crank arm upon it ¢ ing 
a crank pin, which is embraced by a bearing in one of the 
cylindrical heads of the partition, and concentric with it. 
The radius of the crank arm, added to the radius of the 
cylindrical head, should together equal the radius of the 
cylindrical casing in which they work, so that the cylindrical 
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head of the partition will always be in contact with the casing 
on the side towards which the crank is standing, and as the | 
crank travels round this line of contact will also travel round 

within the casing. ‘The covers at either end of the casing fit 

closely to the double-headed rocking partition. The head at | 
the end of the rocking partition opposite to the crank, or on | 
the other side of the fulcrum in a similar way, is always in | 
contact with the casing, and the line of contact travels round | 
within it in a similar manner. It will, however, be found 

that either the head of the partition or the casing will require 

to differ somewhat from the cylindrical form. ‘he inlet and 

outlet passages are formed in the casing at the junctions of 

the two cylinders and on opposite sides of the rocking parti- 

tion, or in one or both covers. The partition thus constantly | 
divides the casing into two parts, in one of which is the inlet 

and in the other the outlet, so that, as the fluid cannot pass 

from one to the other without the partition being moved, the 
fluid, if under pressure, gives this motion to the partition, 
and so drives the crank axis, or, if the axis be driven, the ap- 
paratus will draw fluid in at one passage and expel it by the 
other. 

In our engravings, Figs. 1 and 2 are respectively vertical 
and horizontal sections of one arrangement of this appa- 
ratus. Referring to these views, aa is the casing of the 
meter, there being an inlet passage at a‘ and an outlet at 
a’; b is a bolt passin env 4 the casing from side to side, 
and having upon it the roller or cylinder, 6', which serves as 
the fulerum for the double-headed partition, ¢, into a slot, 
ec‘, in which the fulerum is received. There is a socket or 
bearing, e*, formed within one of the heads of the partition, 
e, and im the centre of this head it receives the crank-pin, d, 
carried by an arm, d*, on the axis d*, which passes out 
through the front of the casing in the centre of one of the 
oliaien of which it is composed. Packing strips of metal, 
ec <*, are fitted into radial grooves in the heads of the par- 
tition in such manner that they can move out and in a short 
distance, and they are furnished with springs tending to 
ey them outwards from the centre, so as to cause them to 

ear against the sides of the casing, and so make a tight 
joint against it, as in succession they are brought up into 
contact with the casing by the movement of the partition; 
packing is also seovaed between the end plates of the 
casing and the sides of the partition. The pipe, e, admits 
the water to the meter, and after the dash-plate, f, has 
broken the force of the stream it passes through the filter- 
plate, g, and so to the inlet aperture, a*; A is a passage by 
which any mud which may accumulate is blown out from 
time to time. When the machine is not uired to work 
with water, but with steam, air, or other fluid, the parts g 
and h may be dispensed with. 

On the axis, d*, when the apparatus is used as a meter, 
two metal discs are mounted, ~* ing an india-rubber ring 
between them, which bears on the surface of the face plate, 
i, on an axis, é*, ~—gmese worm giving motion toa train of 
counting wheels. ¢ india-rubber ring is compressible by 
means of a screw nut, and thus the s of the registerin, 
train can be slightly varied sufficiently for the purposes o 
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accurate adjustment. Where the apparatus is required to | 
be actuated by fluid under pressure, and to drive machinery, 
the counting gear is not required, and driving pulleys, spur- 
wheels, or similar instruments are mounted on the axis, a’, to 
transmit the power from it to the machinery to be driven. 
It is not essential that the two cylinders of the casing should 
be of the same size; it is sometimes advantageous to make 
that in which the crank works larger than the other. 
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The a us may be varied by applying a crank to each 
head Pg poet pet permease them so that they may 
revolve in opposite directions, either by toothed wheels or 
otherwise, and di with the fulcrum. The inlet pas- 
sage may be arranged to pass through the stem of the rock- 
ing partition, and where the apparatus is worked by steam 
under pressure expansion valves — be applied, or the par- 
tition itself may form its own cut-off. 
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We publish this week an enlarged plan of the 
Central Park, showing the progress that has been 
made in its development up to the present.time. The 
following references define the various ‘localities 
figured on the drawing : 

a. The Scholar’s Gate. 

b. The Artist's Gate. 

¢e. The Artisans’s Gate. 

d. The Merchant’s Gate. 

e. The Woman’s Gate. 

Jf. The Hunter’s Gate. 
. The Mariner’s Gate. 
. The Gate of all Saints. 


v. The Children’s Gate. 
q- The Miner’s Gate. 

p. The Engineer’s Gate. 
o. The Woodman’s Gate. 
n. The Girls’ Gate. 

m. The Pioneer’s Gate. 

1. The Farmer’s Gate. 
k. The Warrior's Gate. 








i. The Boys’ Gate. j. The Stranger’s Gate. 
1. The pond. | 31. West entrance to ramble. 
2. Museum and park office. | 32. Spring. 
3. Playground. | 33. The knoll. 
4. The green. | 84. Site for the maze. 
5. The marble arch. 35. South gate house. 


6. Site of the Shakespeare | 36, North gate house. 
| 87. 


monument. The west meadow. 

7. The mall. | 38. East meadow 

8. Trees planted by the! 39. The nursery. 

Prince of Wales. 40, Old fortification. 

9. Music pavilion. 41. Refreshments. 

10. Vine-covered walk. 42. The lock. 

11. Carriage concourse. 43. The pool. 

12. Casino. 44, The ¢ hill. 

13. Fountain. 45. Block house (1812). 
14, The terrace. 46. The cliffs. 

15. The circle. 47. Harlem lake. 

16. Site for refectory. 48. Statue of Commerce. 
17. The lake. 49. Proposed Belvidere. 
18. The bow bridge. 50. Croton board house. 
19. Ghnarvetery lake. 51. Children’s summer house. 
20. Site for flower house. 52. The briars. 
21. Dove cot. a. Arbour. 
22. Evergreen walk. ce. Cascade, 
23. The cedars. s. Summer house. 
24. Entrance to ramble. d. Drinking fountain. 
25. The ramble. h. Drinking fountain for 
26. Ladies’ cottage. 

27. Gentlemen’s cottage. b. <_< archway. 
28. Schiller’s monument. i. Boat landing. 

29. The tunnel. «. Urinal. 

80, The balcony bridge. 








We also illustrate the Terrace, which has been. so 
fully described in a preceding number. 

Tien 71st and 8lst Streets a tract of land, 
known as Manhattan-square, has remained in the 
hands of the Commissioners, and it was intended by 
them to treat it as a part of the park; subsequent 
consideration induced them, however, to resolve upon 
preparing the ground for a zoological collection, and 
we annex the plan proposed to be adopted, as well as 
a section of the arrangements suggested to provide 
for the comfort and recreation of the animals. 
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The largest building, intended specially for the ac- 
commodation of carnivorous specimens, is situated 
near the north boundary of the Property, so that it 
may have a full south frontage and be sheltered from 
the cold winds by the private residences to be erected 
on the other side of Highty-fra-trect, which is pro- 
posed to be widened 20 ft. In this situation it would 





be seen at once as the terminus of the northerly view 
by all approaching from the interior of the park, and 
a Act: a smaller building placed near the Ninth- 
avenue line would furnish a satisfactory boundary to 
the view in a westerly direction across the central 
open spaces already referred to. In the prominent 
positions assigned to them on the edges of the property, 
these structures would close up the most important 
landscape outlines suggested by the present configura- 
tion of the ground, and, if elegantly designed, would 
help to*improve the general artistic effect. It is 
very desirable, however, that the interior of a 
zoological garden should not seem to be crowded with 
artificial structures, and, with the exception of a 
museum for stuffed specimens that could be entered 
from Seventy-seventh-street, all the other necessary 
accommodations are proposed to be provided of a 
character so unobtrusive that they would, in connexion 
with the proposed plantations, be comparatively in- 
conspicuous, 

The building for carnivorous specimens can be 
entered either from the park or from Kighty-first- 
street, and is proposed to be arranged as indicated in 
the diagram (page 430), so that each den may have its 
small open yard, which will connect with an arena of 
much larger dimensions, intended for occasional use 
by the animals, singly, or in pairs, during the warm 
weather. 








Ow Parntine upon Zrxc.—Every painter is aware of the 
difficulty experienced in making oil colours adhere to articles 
of sheet zinc. Professor Boettger, however, has recently 
published a process yD gg it is stated that the desired re- 
sult can be accomplished, this process consisting in the 
previous application, by means of a hard brush, of a mordant, 
composed oF one part of chloride of copper, one part of nitrate 
of copper, one part of sal ammonia, and sixty-four of 
water, to which is afterwards added one tr) hydro- 
chloric Aegps The zinc turns “- deep yr athens 
after the application, changin r drying ours 
to a dirty black yish-white shade, upon which any oil 
colour, once applied, will adhere with the greatest tenacity. 
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FRENCH MARINE ENGINES. 

Ir is nearly a year since we copied the substance of 
a severe criticism upon the engines of the French 
navy—a criticism by a clever marine engineer, himsel{ 
a Frenchman, and no other than M. Benjamin Nor- 
mand, of Havre. Ata recent meeting of the French 
Institution of Civil Engineers (La. Société des In- 
génieurs Civils), MM.'Normand and A: Mallet pre- 
sented a joint communication upon the working con- 
ditions and economy of marine engines. In this 
communication the engines of the French navy are 
shown up in a light even worse than in M, Normand’s 
paper of last year. We give the following translation 
of the abstract of the paper, as contained in the 
Bulletin of the Institution : 

MM. Normand and Mallet hope to give in this memo- 
randum a faithful review of the whole progress, which has 
been successively realised in the marine engine, and a picture, 
so to speak, of its present state of advancement in the 
punaigal centres of construction in the old and the new 
world. 

With the numerous documents which they have collected, 
they will show, with respect to the most important charac- 
teristics of the marine engine, the relative degrees of im- 
provement to which it has successively attained, and finally 
those, yet more unequal, which are realised in the various 
modes of working now in use. 

Besides the interest which should attach to the good con- 
struction of a machine which is not only every day gaining 
new ground in the commercial navy, but which has ae 
the almost exclusive motor for ships of war, the examina- 
tion of these results offers to all engineers a useful field of 
comparison and information ; not so much from the wonder- 
ful proportions to which the modern application of naval ma- 
chinery has attained as with respect to the superior utilisa- 
tion of material power and space which are demanded in 
everything pertaining to a ship. 

If we consider by itself the one object of the marine engine, 
which is solely the production of motive power (reserving the 
mixed question of propulsion, which depends both upon the 
engine and the ship) we shall perceive that the problem is 
very simple, and that it furnishes in its results, which are 
always and strictly comparable between themselves, the most 
exact elements of appreciation. 

Can it be affirmed that it is thus in the practice of our 
great maritime interests, and are not the authors of the pre- 
sent paper justified in thinking that this great question, so 
important for the commercial prosperity of France, as well as 
for its military power, would have long since been placed in 
its true light, if confusion and obscurity had not been per- 
mitted to prevail, “at pleasure,” in certain interested 
quarters ? 

The deplorable consequences of this state of things are well 
known—the repeated mistakes which, in our military marine, 
have been the fruit of the exclusive and overshadowing domi- 
nation of our imperial naval engineers (génie maritime), and 
the check which it received in the design and working of the 
first vessels of the General Transatlantic Company. In this 
case an inferiority of one-fifth in the speed, really correspond- 
ing to a loss of one-half of the utilised power, has shown the 
value of the indifference of certain easily satisfied theoreti- 
cians, whose scientific pretensions generally go to maintain 
that various and different systems are substantially equiva- 
lent to each other, or at least that the differences in their re- 
sults are insignificant. 

MM. Normand and Mallet would, above all, clearly point 
out the present state of things, and show the enormous 
distance which separates a blind routine from the superior 
results which a wide present practice has established as 
capable of being surely and certainly realised. They have 
collected an imposing mass of facts, which can be accepted 
with all confidence as to their exactness, inasmuch as they 
emanate from official sources, or from authors of ‘the best 
authority, or from personal observation. 

The problem of the determination of the best system of 
marine engine always and essentially consists in seeking to 
establish the totalised maximum of three orders of economy, 
as enumerated below in the order in which they have 
generally shown their relative importance : 

1, Economy of weight, 

2. Economy of fuel, 

3. Economy of the interest charge upon capital, of main- 
tenance, of attendance, and of the accessory expenses of 
service. 

The better to define the progress of their work, and to re- 
move at once the fear of complications which the subject, 
happily, does not present, MM. Normand and Mallet think it 
right to establish at once that there exists no incompatibility 
between the two orders of superiority which they now enume- 
rate; that they can be studied thus in a distinct and in an 
easier manner, for so far from having to make compensa-~ 
tions between certain advantages and digadvantages which 
would in some way lessen the economy in view, the various 
savings (utilisations) aré in harmony with each other. Thus 
economy of fuel may be secured with a very light engine, 
and the greater part of the cost of maintenance, of attendance, 
&c., is often lessened in the same proportion as the economy 
realised in the expenditure of steam. 

The authors of the communication have thought that the 
surest and most exact means for comparing a large number 
of values and quantities would be the formation of graphic 
tables in which the quantities are represented by proportional 
magnitudes. 

This mode of statements presents besides, for the case in 
hand, the eminent advantage that the results to be studied 
being essentially influenced by the diverse conditions of 
magnitude or the form of application, the values can be 
classed in the tables in the order depending upon the element 
which has most influence upon their constitution. 

Four tables are given by MM. Normand and Mallet. 


The first represents the comparative weights of machinery 
complete (engines, boilers, water and screw) per gross horse 
power of 76 kilogrammétres per second (32,546 foot-pounds 
per minute, or nearly the standard horse power of English 
engineers) as measured by the indicator upon the pistons. 
The second shows the proportion of indicated to nominal 
horse power. 

The third shows the consumption of fuel per indicated 
horse power (of 32,546 foot-pounds per minute.) 

The fourth and last table represents the total weight of 
the machinery complete, together with a supply of coal for 
five days’ working at fall power. 

Upon these tables are shown the results of more than-one 
hundred marine engines. 

For the great questions elucidated in each of these, we can 
embrace in one view the wide differences which separate the 
results furnished by various systems of construction which 
have been or are still in use. The rapid march of the pro- 
gress accomplished within the last few years by the construc- 
tors who, in all countries, have held the honour of maintain- 
ing the first rank in the profession, forms a shocking contrast 
with the backward position which some engineers think it 
always possible to maintain. 

It is with profound regret that MM. Normand and Mallet 
have been compelled to show the disadvantageous situation 
occupied in these —s by almost all the types of 
motive machinery in the French fleet. If their inferiorities 
had been accidental, or of but little importance, the authors 
of this work would have certainly abstained from pointing 
out a state of things so painful to all having the considera- 
tion of their country at heart. 

But it is not thus: the inferiority of effective power of the 
engines of the imperial marine is a fact unhappily general 
during the last twenty-five years, and it is becoming more 
and more a, vated. 

It is established, now, that the English vessels recently 
constructed exert an effective power nearly double that of 
the vessels of the French fleet. 

The proportion of indicated to nominal power, which, in the 
imperial marine has never attained to 4 to 1, is fixed for the 
new ships of the English navy at 6 to 1, and in the case of 
some of them it exceeds 6 to 1. Has not, therefore, the day 
arrived when, according to the prophetic words of Arago, we 
shall wage war upon the sea as much with machinery as 
with cannon ? 

A year ago M. Normand indicated to the Institution of 
Civil Engineers the superiority of the dimensions of the en- 
gines of the English navy, compared with those of our own 
construction. M. de Fremenville, sub-director of the school 
of naval engineering (genié maritime) in his report upon the 
universal exhibition of 1867, fully recognised these differences. 
The engines of the Sappho, exhibited by Messrs. John Penn 
and Son, as of 350 horse power nominal, would be, according 
to the standard formula (formule éternelle) of the imperial 
marine, rated as of 700 horse power. 

In the presence of a powerful party which, for much too 
long a time has seen, without showing any disposition to- 
wards reforma, the appearance of comparisons the most: dis- 
quieting as regards our naval power, it is the duty of true 
patriotism to speak the whole truth, without fear, and to 
point out the perils to which false science is leading us. 

Against these dangers the authors of the present memoir 
invoked with confidence the action and the influence of the 
Institution of Civil Engineers, which, less from the large 
number of its members than from the importance, the prac- 
tical character, and the universality of their works, con- 
stitute a high expression of the true science of our country. 

After having thus shown the importance of the subject 
and the grave nature of the results of the whole investiga- 
tions, which he had accomplished in ges with M. 
Mallet, M. Normand undertook the detailed discussion of 
the facts relative to the first question announced: “The 
weight of the motive machinery per unit of effective 
power.” : 

This question is the most important of those which the 
marine engine presents, and it is upon this point that ap- 
pear the most considerable differences between the various 
“‘ utilisations.” 

A general law unrecognised so far, governs the whole 
question, and should be accepted in order to comprehend the 
facts which, without it, appear inexplicable, and which lead 
but too often to the worst mistakes. : 

Taking the engines and boilers together, the total weight 
is composed of various distinct parts—the evaporatory appa- 
ratus, formed of elements always the same as between them- 
selves (furnaces, flues, or tubes), and differing only in the 
number of their parts. The total weight of the boiler and 
water is, then, for each system, practically proportional to 
the steam to be supplied. ii oh bo a hE 

In the engine, properly so~ , it is quite different, and, 
for the same system, the weight ¥aries, within a wide range, 
for a given power. : F fi 

The dimensions ofall the working parts being proportioned 
to the steam cylinders, the total weight is proportional to 
their volume, whilst the power developed inereases but as the 
surface of the pistons, the a of which is sensibly constant 
for each type. It is easy, fore, to see that the weight of 
each type of engine, foreach unit of power exerted, is in- 
versely proportional tothe ber of revolutio > 

Notwitstanding the many modifications introduced in the 
construction of engines ion between 





boilers, the proportic 
the fraction of the constant weight and the weight which 
varies with the speed remains setisibly the same, and in 
taking, as an unit of weight, the*standard speed of one re- 
volution per second, the weight for all other cases may be 
expre by the formula, 
2 1 
p=3 P+ gP, 
n 


The many examples of all classes of engines, as tabulated 
by MM. Waeend and Mallet, have at last enabled them to 





determine the law which governs each type. The follow- 


ing figures represent the total weight per indicated horse 
power (of 32,546 foot-pounds) corresponding to each one 
of the large family of marine engines, including those no 
longer constructed : 


Revolutions per minute 60 


lb. 

Old beam engines, flue boilers ... 728 
Medium weight of the majority 

of direct-acting engines, tu- 

bular boilers 
Ditto, but of the pattern of 
Bie -e.- John Penn and Son 

imit of the lightest engines i ae 

down to the tom ma ae 

These figures show the great which has been 
achieved within the last twenty-five years in the way of les- 
sening the weight of the marine engine. From the weight 
of those in the first Cunard steam packets, viz., 1455 lb. per 
indicated horse power, there has been a diminution in the 
present transatlantic screw steamers to 397 Ib. only. 

This reduction of nearly three-quarters of the dead weigh} 
formerly carried at a pure loss is due to three branches of 

First, the substitution of the tubular boiler in place of the 
flue boiler. 

Second, the substitution of direct-acting engines in place 
of the complicated arrangements formerly in use. 
_ Third, the increase of a of the engine, partly in the 
increase of the speed of vessels, but, above all, by the substi- 
tution of the screw in place of paddle wheels. 


30 
Ib. 
70 


20 
Ib. 
1213 


772 


16 

Ib. 
ws 1465 

926 


617 463 


661 
629 


651 441 331 


The conclusion of MM. Normand and Mallet’s paper, 
which was to have been read on the 30th ultimo, has 
not yet appeared in the Bulletin of the society, but 
will be given in our columns in due course. 








Tue ADMIRALTY aND THE ConTRAcToRS.—The action 
recently brought by the Thames Ironworks against the Ad- 
miralty indicated a praiseworthy disposition on the part of 
that department to resist extravagant charges by contractors 
for extra work — in ans Wilds they have under- 
taken to build. Nothing used to be more common than for 
a shipbuilder to take a contract at a price which he knew 
very well could not be remunerative, and instances of this 
disposition are not unknown at the present day. Various 
considerations induce him to do so. He knows that if the 
work be satisfactorily done, the different payments on ac- 
count will be —* made, and that while penalties for 
delay are not likely to be enforced, liberal remuneration for 
any alterations required in the design may generally be 
obtained, especially if pressure of a political nature can 
be brought to bear. Indeed, instances have not been 
wanting where a contractor has claimed extra payment 
for an alteration which has positively made the work to be 

rformed of a less costly character than that contracted for. 

y means of this kind a clever man of business is frequently 
enabled to turn his losing job into a highly profitable one. 
Of course, no public department can reasonably ruin a con- 
tractor by getting work performed at an unfair price ; and, 
although the Admiralty has been severely criticised by 
private shipbuilders, it has generally shown a disposition to 
act generously by them. More than once when the contractors 
have stated that a;vessel could only be completed at a loss, the 
Admiralty officials, having ascertained from the books that 
this statement was correct, have not only covered the deficit, 
but have even paid sufficient money to give a fair profit. 
Still, disputes have been frequent, and in order to avoid them 
as much as possible a clause been inserted in recent con- 
tracts making the Controller of the Navy the final referee 
between the Admiralty overseers and the contractor in all 
that concerns “ extras” and the charges for them.—Pall-Mall 
Gazette. 

Tue Forrtegn Coat anp Iron Trapzs.—A pretty good 
demand for coal prevails in Belgium, and stocks have a 
somewhat reduced, although they are still considerable ; 
some of the Charleroi coal owners are endeavouring to secure 
an adyance in prices. The production of the Sarre (Prus- 
sian) coal basin to the 31st of August this vear was 2,090,926 
tons, as compared with 2,065,229 tons in the coi ing 
period of 1867. The deliveries of coal to France from the 
Sarre basin have declined this year, but the deliveries to 
Germany and Switzerland have increased. The Belgian 
iron trade is consideted to p t a further improvement ; 
some establishments have relighted furnaces which had been 
idle for some time. The recent rise in prices is well main- 
tained, and a further advance of 4s. per ton on some de- 
scriptions of iron is even hinted at. Some improvement is 
also reported in the Belgian pig iron trade; casting pig 
shows no advance, however, in prices, in co uence of the 
competition of similar English pig. The French markets for 
iron are firm ; pig, however, is not more active. The total 
production of pig im France in the first six months of this 
year is estimated by the committee of French Forgemasters 
at 636,559 tons and of iron at 443,973 tons. The total pro- 
duction of Bessemer steel in France in the first six months 
of this year is estimated by the same authority at 18,069 
tons, of which 10,562 tons were rails. The quantity of Bes- 
semer steel made in France during the whole of 1867 was 
19,893 tons, so that this year’s production may be expected 
to exhibit a great advance. 

Tae New York Exevarepy Raitway.— The recent 
meeting of the directors of the West Side Elevated Railway 
Company resulted in a very favourable exhibit of the future 
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IMPORTANT NOTICE, 

With the commencement of the Seventh Volume of 
ENGINEERING, ix January next, the price will be 
increased to 6d. per copy, and to 73d: for stamped 
copies. Annual subscriptions for Great Britain will be 
11, 12s. 6d. if paid in advance. 

For upwards of two years the average number of 
pages issued by us weekly has been at least one - 
greater than promised in the prospectus of EN- 
GINEERING, issued in 1865, while the extent of 
engravings then announced has been inereased from 
three to four fold. During this period this journal hds 
successfully passed through one of the most remarkable 
competitions ever known in the history of technical publi- 
cations, and few of its readers will now deny that it is at 
last entitled to some small return upon the capital and 
industry expended upon it. The publisher considers it 
needless to make any promises for the future, further 
than that the position of ENGINEERING, as the 
leading and representative journal of the profession, 
will ever be maintained, a position in some degree in- 
dicated by the fact that it now enjoys by far the largest 
circulation of any engineering newspaper pubiished in 
the kingdom.” 








PUBLISHER’S ANNOUNGEMENT. 








The circulation of ENGINEERING exceeds that, 
collectively, of all the other weekly engineering and me- 
chanical journals, of the same or a higher price, now pub- 
lished in London, and it is constantly and rapidly 
increasing. 


Advertisements cannot be received for insertion in the cur- 
rent week later than 5 P.M. on Thursday. The charge for 
advertisements is three shillings for the first four lines or 
under, and eightpence for each additional line. 

The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 1l. 1s. 8d. If credit be given, the 
charge is 2s. 6d. extra, subscriptions being payable in 
advance. 

Ch and money orders to be made payable only to Mr. 
Charles Gilbert. ad _ ci 

Office for Publication and Advertisements, No. 37, 
Bedford-street, Strand, W.C. 


ENGINEERING is registered for transmission abroad. 


Le bureau @TENGINEERING pour la France est 16, 
Quai Malaquais, Paris, chez E. Lacrcix, Directeur des 
Annales du Génie Civil. 

Subscriptions for the ANNALES DU GENIBCIVIL are received 
by Mr. Charles Gilbert, the publisher of ENGINEERING, 
of whom also the Novvzau PoRTEFEUILLE DE 1’ INGENIEUR 
DES CHEMINS DE FER may be obtained, price 91. 

D. Van Nostrand, 192, Broadway, New York, is the soz 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. Subscription price, ten dollars yearly in 
cu 4 
ENGINEERING may be obtained in Russia, by sub- 
scribing for it at any of the Post-offices in the Empire. 
The price is 10 silver roubles per annum in St. Petersburg, 
and 12 silver roubles in other parts of Russia. 


NOTICE OF MEETINGS. 

Tue Institution or Crvin Eneinerrs.— Tuesday, No- 
vember 17, at 8 p.m. “On Lighthouse Apparatus and 
eee: By Mr. David Marr Henderson, Assoc. Inst., 

Socrety oF Enainerrs.—Monday evening, November 16, 
1868, at half-past seven o'clock. iscussion on Paper on 
“ Modern Gasworks at Home and Abroad,” read on the 
2nd instant. By Mr. Henry Gore. 
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GREAT GEORGE-STREET. 

Tae members of the Institution of Civil‘Engineers 
will hardly be prepared for the change which awaits 
them, on Tuesday evening next, in the old house in 
Great George-street. The cramped and dingy in- 
terior, which none of us can yet drive out of our 
minds, is no more. It is true we stand upon the 
same old ground, and there is the same entrance 
through which the Rennies, George and Robert 
Stephenson, Sir Marc and the younger Brunel, Walker, 
Randel, Rastrick, Le saps and a = of our 
great men, now dead, 0 " ut once 
within the doors all has been * es if by magic. 
The honorary architect, Mr. Wyatt, and the con- 


/portion of the available funds of the Institution, and 


tractors, Messrs. Holland and Hannem, have made the 
utmost of the short time allowed them, and the result 
is a noble, if not a magnificent interior. Everything 
but the front wall of the old building, and the founda- 
tions, has been knocked away, and it will now require 
a severe stretch of archeological sentiment to discover 
any of the associations of the old home of the civil 
engineers. It is true that the change has involved an 
expenditure of nearly 18,000/., forming the greater 


it is true that the only land acquired is a backyard 
30 ft. by 40 ft. in extent, a good part of the estimated 
or alleged value of which was presented to the mem- 
bers by Messrs. Bidder and George Robert Stephen. 
sou. That 18,000/. would work a great change in a 
mean, badly lighted, and badly ventilated building, 
there could be little doubt; and as English gentlemen 
are not given to quarrelling over the bill, the civil 
engineers will,.we hope, believe that they have got 
their money’s worth. For all that can be foreseen, 
the new house will serve its purposes for fifty years to 
come; and if Government should sweep away the 
whole of the north side of Great George-street, Govern- 
ment must reinstate the engineers in as good a home 
as they now have. The Institution is certainly in a 
far better position to treat now than before. . 
There is much to admire in the new building, of 
which we give a full account elsewhere, and it is hardly 
gre that any member of the Institution can fail to 
struck by and pleased with it. Yet, externally, 
there is nothing more than before—the same 30 ft. 
front of a private house. If we can afford to do with- 
out external visible architecture, no doubt public, and 
what may be termed half-public buildings, may be 
erected at a comparatively moderate cost. Great as 
the internal change in the old house in Great George- 
street has been, we cannot but think that the members 
of the Institution of Civil Engineers have paid dearly 
for their whistle. It is too late now, however, for any 
regrets, and, unless Government makes a razzidé in the 
old Thieving-lane of Westminster, the remodelled house 
in Great George-street is likely to remain as it is until 
the year of grace 1918, if not longer. 








FOREIGN MARINE ENGINEERING. 

No condemnation of the engines which M. Dupuy 
de Léme and his predecessors have inflicted upon the 
French navy fea! be more severe than that which we 
have translated, and which we print elsewhere, from 
undoubted French authority. Were the errors of 
design, in which these engines abound, accidental only, 
or were they of little importance, M. Normand, as a 
patriotic Frenchman, would have done nothing to draw 
public attention to them; but they are errors which‘ 
weaken the naval power of France, errors which may 
result, in the event of war, in sweeping her flag from [ 
the ocean. ‘The false official science of the génie mari- 
time has been doing its worst since the middle of the 
reign of Louis Philippe, and M. Normand plainly tells 
the members of the first, largest, and most influential 
body of unofficial engineers in the empire, that the 
results of bureaucratic design are becoming worse and 
worse every year. 

In our issue of August 30, 1867 (vol. iv., pp. 171, 
172, and 175), we fully illustrated and described M. 
Dupuy de Léme’s engines, of the class exhibited in 
motion at the Paris Exhibition—engines with three 
828 in, cylinders and 4ft. 3in. stroke, and which, 
working, according to the designer’s. own statement 
to the French academy, to 4000 indicated horse 

ower only, nevertheless weighed 409 tons, the 
boilers, superheaters, and chimney weighing 280 tons, 
and the water in boilers 115 tons, or 804 tons in all 
for 4000 indicated horse power. Mr. Penn’s engine, 
shown at the same exhibition, was designed to work 
to 2100 indicated horse power, yet it weighed without 
boilers, screw shaft, and screw, less than 74 tons, 
The French engines had injection condensers; the 
rate of expansion was invariable whether the captain 
of the ship might wish to make all speed or to go 
under easy steam; the three huge cylinders pre- 
sented a vast total area of radiation; the slide valves 
were worked through a complicated system of spur 
gearing and cranks; the framing and bed plating was 
colossal; the air pumps were each over 11 ft. long, 
and eoutained a long ram working through an intern 
stuffing box at the middle of the pump; the three 
small ported slide valves were to be worked at the 
great speed of 175 ft. per minute, and they had no 
provision for relieving the pressure upon their back ; 
the connecting rod, although “ returned” as in Mauds- 
lay’s engines, was of less than twice the length of the 
stroke; the relief valves to the cylinders were at the 








centres instead of at the bottoms of the covers; and 


so on to the end of the chapter: Had a marine 
engine draughtsman in London, Glasgow, or New- 
castle, in the. receipt of the munificent stipend 
of thirty shillings weekly, designed such a trio of 
engines, his employers would probably have dispensed 
= his valuable services on the following Saturday 
night. 

t was the engineers also of the génie maritime who 
ruined every ship of the great French ‘Transatlantic 
Company with which they had to do, The paddle 
steamers built by Messrs. Scott and Co. at Greenock 
and at St. Nazaire were engined from their plans, and 
the engines came near sinking the ships. As is well 
known these ships were miserable’ failures in point of 
speed, the engines had to be taken out and screw 
engines substituted, and one of the ships has been 
fitted with twin screws. The largest ship of the fleet, 
the Napoleon IIL, was built on the Thames, from 
French designs, and engined, also from French designs, 
by a Whitechapel firm, who spared no iron, whatever 
else may have been wanting. When we last saw this 
monster tortoise she Jay in the Bassin de Floride, at 
Havre, a mass of displacement, inertia, obesity, and 
old iron. 

The French Transatlantic Company, smarting under 
the losses, to say nothing of the disgrace, which official 
blundering had cost them, put themselves at last into 
the hands of Messrs. Napier and Sons, who, having 
carte blanche, produced two of the finest and fastest 
steamships which ever breasted the Atlantic, the 
Periere and the Ville de Paris, ships which, on a 
moderate consumption of coal, have maintained an 
—— speed of 14 knots an hour all the way across, 
to and from New York. 

In our own navy there is, as all our readers know, 
no Official engine designing. Mr. Lloyd, at the head 
of the Steam Branch of the Admiralty, is quite con- 
tent to pit the best makers against each other, and let 
the nation, and especially the navy, reap the full bene- 
fit of such wholesome competition. It is this free- 
dom of ‘design, permitted to the engineers of the 
Thames and the Clyde, which has made the names 
of Penn, of Maudslay, and of Napier famous the 
whole world over. Now and then Mr: Lloyd gives 
the marine engineers a clear field for a friendly 
pitched battle, as in the memorable competition of 
the Arethusa, Constance, and Octavia, representing 
the engineering wit of Penn, Elder, and Maudslay. 
Let our*French brethren believe us, they will never 
send really good engines to sea until they shut up that 
rubbishing concern at Indret—a mudbank in the Loire 
below Nantes—and pit Schneider, and Mazaline, and 
the Mediterranean Company at Marseilles, against 
each other. They must clap an extinguisher upon M. 
Dupuy de Léme, or he will work them no end of 
mischief, as indeed he has done already. 

As in France so in America. In the national 
capital of the last-named country there is a “ Bureau 
of Steam Engineering,” presided over by Mr. Isher- 
wood, from whose tongue drops many a “slick” 
sermon upon the evils of expansion, and upon whose 
little finger hang many good contracts for marine 
engines. Ask any of the American engine builders— 
ask Horatio Allen, ask Roach, Merrick, Bartol, Harri- 
son Loring, or any of them, what they think of Isher- 
wood’s teachings, and they are dumb, as dumb as 
Schneider or Mazaline in the face of a like inquiry as 
to what they think of de Lime. The marine engine, 
according to Isherwood, is law in the engine factories 
of New York, Boston, and Philadelphia. Were it 
likely that we should find ourselves at war with the 
States, we should pray that the head of the Bureau of 
Steam Engineering might live long and industriously ; 
but if we are to accept the friendly and most reassur- 
ing oratory of the Hon. Reverdy Johnson, we may yet 
have the Yankee fleet with us, fighting the battles of 
liberty in distant seas, or possibly near our own shores. 
If this is ever to be, we should wish our allies well rid 
of Isherwood and his whole library of “precedents” 
and “experimental researches.” He has given to the 
United States the worst engined navy, unless it be 
that of France, in the whole world. His engines. are 
heavy, gluttons in coal and tallow, complicated, and 
take up a great amount of room in the ships, which 
suffer under their weight. We lately illustrated and 
described the engines of the new Yankee Alabamas, 
ships of the Wampanoag class, engines which are, we 
should candidly say, the worst examples of design of 
which a Government engineer could be guilty. Again 
we say, as we have said before, let America, let France, 
and all other countries, either give free scope to what- 
ever natural talent their marine engineers may possess, _ 
or else let them come to England for their machinery. 
The first steamboat engine with which Fulton experi- 
mented on the Hudson was made by Boulton and 
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Watt, the first locomotive engines worked in America 
were made by Stephenson and by Rastrick, the first 
blowing engines by English or Welsh makers, and why 
should dey = Yankees be supplied with good marine 
engines now? They know where to apply, and possibly 
the incoming President, General Grant, may give Mr. 
Isherwood a practical hint on this point. 








ENGINEERS IN PARLIAMENT. 

Or the same type as those, the Alpha and Omega of 
whose ambition is the velvet of the civic chair, are 
many who struggle through a lifetime for a seat in the 
nation’s council, and who, having achieved this climax 
of their greatness, are of less real use than the benches 
upon which they sit. 

But these dumb members, whose speeches through a 
series of sessions may be confined to monosyllabic 
assents or negatives to the party to whose skirt they 
hang, or with whom they are supposed to differ, are 
actuated by less objectionable motives than another 
class that is carried successfully by wealth or interest 
into a position sought for personal benefit, or to gain 
private interested euds. ; oe 

At this present time the whole nation is seething in 
a political ferment, and a few days will declare the 
people’s voice by their selection, more or less truth- 
fully, as candidates are willing to convince, and con- 
stituents are open to conviction; for, despite all the 
pure and honourable principles of would-be honourable 
members, it is too much to expect that no auriferous 
lubricants will be dropped upon the slowly turning 
hinges of the gates that open to a parliamentary 
career. And now that the daily issues from the press 
are full of candidates’ gushing and heartfelt addresses, 
and the walls of all our cities are clothed with calls 
upon the people to flock to this or that great defender 
of the valle rights, in words as emphatic as coloured 
ink can make them ; now that beer taps flow in un- 
limited profusion to stimulate the patriotism and to 
clear the brains of free and independent electors, and 
cabs ply free of charge, and the lamp illumination dis- 
ease ine broken out badly in London and the pro- 
vinees, we may, without stepping out of our set 
bounds, properly have a non-political word to say upon 
the advisability, indeed, almost the necessity, of en- 
gineers representing the people in Parliament. 

It is not only that those who have helped to 
develope England’s resources, and have contributed to 
her greatness, should be eminently fitted to maintain 
the position they have done so much to gain; that 
those whose minds have been trained in a practical 
school, for practical ends, should be the men to frame 
new laws for the population, whose very living de- 

ends upon the works they have called into existence. 
Tt is not only that these men, whose calling has led 
them into intimate connexion with masses of all the 
representative classes, should be well qualified to 
understand their wishes and their requirements ; but 
it is also that, understanding those requirements upon 
which the prosperity of a nation hangs, they are well 
fitted to suggest means and carry out improvements 
which are lacking everywhere, and to remedy evils 
that ery disgrace in the midst of us. 

Engineers no more than other men are free from 
the social selfish vices which lead on to ambition, at the 
cost of broken undertakings pledged to constituents, 
as is well and painfully demonstrated by past experi- 
ence, and at this moment we could nanie at least one 
candidate, a so-called engineer, whose only qualification 
is consummate impudence; but we believe there are 
more to be found in that profession than in any other, 
who would, once entering the political lists, acquit 
themselves honourably, untiringly, and well. 

We do not hesitate to say that there are needful 
measures which will never become law, unless engi- 
neers suggest and frame the Bills. There are committees 
of vital national importance which will never investi- 
gate thoroughly, unless engineers sit amongst them, 
and there are details which will never be carried out, 
unless engineers shall have the trust imposed upon 
them. OF far greater importance than Church dis- 
establishment and franchise adjustment are national 
education and national sanitary reform ; and while we 
contend that the broad and unprejudiced mind of 
the real engineer is eminently fitted to deal with the 
former, we have seen how lamentably incapable legis- 
lation has hitherto been of grappling with the latter 
difficulty. 

We do not underrate the necessity of landed in- 
terest representation, nor the arch-importance of com- 
merce and wealth holding the national reins; but we 
do hold that those labourers by whom the property 
value of the former is enguentel and upon whom the 


latter are dependant, are at least worthy to sit side by 








side with them ; and so we are glad that Mr. McClean 
has addressed the constituents of East Staffordshire, 
whether we agree with his political principles or no. 








SAFES IN SAFE KEEPING. 

As each elephant which fell beneath the unerring 
tifle of the late lamented Gordon Cumming—who, by 
the way, was almost as celebrated for his practice 
with the weapon by which the field of “| was won— 
was bigger than the.last, so every fresh design of safe 
which Mr. Chatwood places before the world becomes 
more and more impregnable, until the word ceases to 
possess its superlative value, and becomes but a poor, 
weak adjective at best. 

We publish, on another page, Mr. Chatwood’s last 
contrivance for the safe keeping of his safes from fire 
or burglars, to replace the plan generally adopted, in 
which the iron ms is placed immediately over a 
well, into which it can be lowered, if any imminent 
danger so commands. The mechanism by which the 
safe can be daily raised or lowered is reduced to the 
simplest and most efficient form ; but it must be some 
very extraordinary casualty which would call the re- 
sistance of this armour-plated well into full play. 
Burglars have bitten their thumbs over these safes, 
and gone empty away; and flames have vainly licked 
for hours with their forked tongues the iron shield pro- 
tecting the hidden treasures, so secure, yet so tanta- 
lisingly near. Still, if additional security be demanded, 
Mr. Chatwood has shown how the requirement can be 
met ; and, ag the same iron chamber can be adapted to 
contain any number of safes, the cost of construction of 
more than one well is saved, and the convenience and 
security infinitely increased. 








MARINE BOILERS. 

“ As it was in the beginning, is now, and ever shall be.” 

Sucu, in almost so many words, is the intoned re- 
sponse of certain engineers when they are asked 
whether, by cautiously and attentively experimenting, 
it would be possible to discover means of improving 
the square, yet complicated steam tight tank known as 
the marine boiler. “Improve it! No! It is the 
‘result of years of careful study and observation, 
‘and it is, at last, perfect.” This is the substance 
of the answer. . “‘ But,” one asks, “are all these little 
“pigeon holes of furnaces necessary? Might not 
“three, four, or half a dozen of them be knocked into 
“one? Might not the water bottom be left off alto- 
“gether in iron ships, especially in the case of boilers 
“fed with fresh water from surface condensers? In- 
“deed, might not the whole affair be simplified, 
“cheapened, lightened, and made more durable than 
“it now is, lasting, as it now does, but five or six 
“years in regular work at sea?” The engineer—let 


us still speak of him as one, even if he never saw| be dis 


the inside of a marine boiler in his life, unless during 
a hasty visit to an engine maker’s factory—at once 
perceives that to throw five furnaces into one would 
involve a crown plate of perhaps 15 ft. by 7 ft., and 
he asks, as if such a thing were impossible, how 
water would ever find its way to the central por- 
tion of such a vast surface. How? Why, b 

ravitation, of course. Yet you are bound to tell 
Fim that such “ vast” flat crown plates have been in 
use for years, and successfully, too, although they do 
not happen, it is true, to have been used in steam 
vesse)s engined by our own — You explain, 
by reference to indisputable authority, that even larger 
crown plates have been long adopted in American 
practice, and you are at once told that if such things 
are really to be found anywhere in America, that of 
itself is a sufficient reason why they should never be 
thought of here. You are told that the Americans 
have the “worst engined navy in the world ;” and, 
—e of their sea-going vessels, there is more 

an a spice of truth in this. You are told that an 
American engineer not long since advised that the 
United States Government should send to this country 
for all the machinery they required. What if you, 
yourself, teaching the soi-disant — that water 
would find its way to all parts of the crown plate of 
any furnace, however large, were the very adviser in 
question? What if, with this fact presupposed, you 
are told that you are one of those who “ avail them- 
“ selves of every a presents itself for 
“ denouncing the practice of those firms who have made 
“‘ England famous as a nation of ineers!” But 
let our supposititious engineer live learn. 

The real question is—and we are glad that we have 
given it a fresh start—can this nearly cubical, yet 
complicated, plate-iron steam-tight tank or “liquor 


question can only be answered by the results of ex- 


periment. No amount of 4 priori ing can ever 
settle questions of this kind. Nor, as an experiment, 
would any shipowner, still less any engi with his 
name at stake, think of extending it at once to all the 
boilers of a fleet, or to all the boilers under construc- 
tion. Let any reasonable arguments be advanced, 
however, in favour of an experiment with such an 
object, and there are always ready those who are quite 
willing to incur the pecuniary risk attending it; con- 
tent, if it fail, to bear the loss—not altogether incalcu- 
lable beforehand—which it may cause. But for such 
a disposition, happily a wide spread one among those 
who are active and intelligent employers of their own 
capital, we should hardly have any experiments at all ; 
and many of the greatest inventions, the adoption and 
working of which “have made England famous as a 
“ nation of engineers,” would have still lain under the 
cold shade of obstruction. 

We know that the water bottom is not necessary 
for safety from fire in iron ships, we know that its so- 
called heating surface is really very inefficient heating 
surface, if, indeed, it be heating surface at all, and we 
know that it is a heavy and costly adjunct to the 
boiler. The ashes and such live coals as drop through 
the grate could as well be caught upon cast-iron 
plates, bedded upon concrete or cement. 

As for the water legs, standing like the piers of a 
railway viaduct having many arches of short span, 
they serve partly to tie the water bottom to the rest of 
the boiler, they certainly divide the whole furnace 
room of the boiler into several compartments, if there 
be really any object in that, and they present a certain 
amount of heating surface, such as it is—of course at 
the expense of the more effective ‘heating surface 
which a single flat crown would afford. As for open- 
ing communications from the water bottom upwards, 
were there no water bottoms no communications would 
be required. As for dividing the whole furnace room 
into compartments, what Pp is served by 
doing so? Is it, with furnaces fired athwart ship, to 
prevent the burning coal from getting adrift when the 
ship is pitching? The pitching is always so much 
less than the rolling that we cannot suppose this to be 
the object, especially as the fire bars are already con- 
siderably toalined. Indeed, the stokers would often 
be glad if the sometimes crusted surfaces of their 
fires would but break up of themselves and move about 
a little, without giving them, the stokers, the trouble 
of raking the burning coal. One argument ad- 
vanced in favour of many separate furnaces is 
that the pressure of steam is thereby maintained 
more oll Now this is, of all the arguments, the 
most specious. The question is not one of the 
number of furnaces, but of the number of furnace doors, 
the number of which, rather than lessening, we should 
i to increase. With a given strength of 
draught, and a given area of door opening, no more 
cold air will enter, when the door 1s o , toa 
furnace 20 ft. wide than to one 3 ft. wide. For the 
cold air enters in virtue of the difference in atmo- 
spheric pressure outside and inside the furnace, and 
its quantity is one of which the area of the door and 
the velocity generated by the difference of pressure 
are simple factors. The difference of pressure, and 
consequently the total cooling effect, are the same, 
no matter whether the door opens to one or toa 
dozen furnaces, all under a given strength of draught. 
With the exception of a few furnaces, 7 ft. 6 in. wide, 
the American engineers provide but.one door to their 
steamboat furnaces of from 5 ft. to 6 ft. 3in. width. 
We should prefer two doors, each of smaller area, 
and ounniies together, every inch of the firegrate. 
It is not narrow furnaces, but narrow 
that are required. 
_ As for the side heating surface of narrow furnaces, 
it is better compensated by increased horizontal 
surface in a flat crown plate, and by an increased 
number of tubes in the water space now left clear 
over the water the tubes being at least as 
effective and and weighing than the 
cellular, flanged, and rivetted structures which now 
a age what should be one furnace into perhaps 

fa dozen. As for staying the fat crown plate, 
which we may term the real bottom of the boiler, no 
en r, except perhaps the one we have in our eye, 


doors 


will see any more difficulty than in staying the top. 
Only take care how such a crown plate is worked 
with sea water, a surface condenser being supposed 


throughout all we have said. 


ee ee a age held at St. — 
a consider non-employment of. 
i edeiiien pete it was decided that no i 








back,” known as the marine boiler, be simplified with- 
out lessening its safety, efficiency, and durability ? The 


projectiea weighing lem than 400 grammes (0.88) shall be 
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THE INSTITUTION OF CIVIL 
ENGINEERS. 


Towanrps the end of the last century, the arts and 
sciences received a stimulus so marked as to form an 
era in their p . The Society of Arts was already 
well established, having been founded in 1754, the 
Philosophical Society was fiving to the world its 
periodical transactions, the Royal Society, oe 
in its extended grasp the whole range of mathemati 
and physical sciences, had enrolled amongst its mem- 
bers the greatest philosophers of the age, and from. it 
had already sprung, or were soon to be called into ex- 
istence, the Astronomical Society, its eldest branch, 
and the various offshoots which were devoted to the 
sciences of Geology, Botany, Zoology, Geography, and 
Statistics. 

The calling of the engineer had not then been 
worthily recognised, although the names of Smeaton, 
Boulton, Watt, Telford, Grundy, Milne, Jessop, 
Whitworth, and Rennie were prominently before the 
world, and the men were known by their works. They 
had no representative body, no arranged means for 
the purpose of communication of ideas, and the Society 
of Arts, or the Royal or Philosophical Societies were 
the only places open to them for the reading of papers, 
in the discussion of which but a very limited number 
of the members could take a part. 

A friend of John Smeaton, who was then in the 
zenith of his hard labouring and brilliant life, consulted 
with him, about 1768, upon the advisability of the 
engineeers of the period forming a club with fixed 
seasons for meetings, that experiences might be ex- 
changed, and projects discussed. The idea appeared 
good to Smeaton, who convened his friends, and held 
the first meeting, a very small one, in March, 1771, 
at the Queen’s Head Tavern, in Holborn. With more 
or less conviviality these gatherings were regularly es- 
tablished on Friday evenings, and lasted over a period 
of 20 years, when the embryo society mustered 65 
members, of whom, however, but 15 were practising 
engineers. The only record of the —- of this 
body, which partook more of the character of a social 
club than a learned association, is to be found in the 
register of the names and visits of the members, and 
perchance, in the Queen’s Head scores, if such 
documents be still in existence. 

The month of May, 1792, was, however, a fatal one 
to the Society, just as it had attained its majority, 
Smeaton, the chairman, beloved and respected by all 
the members who gathered round the mahogany of 
that Holborn hostelry, was so insulted by one of the 
fraternity, that the great man and engineer dissolved 
his parliament, and ended, for ever, so far as he was 
concerned, those meetings which the lapse of years, 
if nothing else, must have rendered very dear to all 
who were familiar with them. 

The culprit who caused this disruption made his 
apology, and Smeaton was induced to take under con- 
sideration the advisability of reorganising, in “ a better 
and more respectable” form, the society he had called 
into existence twenty-one years before. But death 
came to him on the 28th of October, 1792, and his 
disciples were left to carry out what he himself would 
have done, if the full measure of his life’s labours had 
not been accomplished. 

On Friday, the 15th of April, 1793, the first of the 
new series of meetings was held at the Crown and 
Anchor in the Strand, and ig 238 gatherin 
followed, characterised by more of order, and 
better regulation than the abruptly terminated club 
nights, under the Chairmanship of Smeaton. It rests, 
however, upon tradition that this early stage of the In- 
stitution was fostered upon prodigious quantities of 
port, and it is on record that a dinner preceded the 

rofessional discussions, after which “a pious tribute 
1s always paid after dinner to the memory of our late 
worthy brother, John Smeaton.” At this time the In- 
stitution was so far a corporate body, that it divided its 
members into three classes ; the first comprising engi- 
neers in practice, the second honorary members, men of 
science or of wealth, and the third class, those whose 
callings and connexion with the liberal arts contributed 
- some measure, tant = Te with the — 
of engineering. It would seem, however, t uring 
the next twenty years, this society languished, or 
that it was too conservative for the requirements of the 
younger members of the profession, many of whom, 
still unknown, were walking with rapid strides in the 
same path that the first great pioneers had made. The 
“ Smeatonian Society of Civil Engineers” still exists, 
and holds its monthly meetings at the Freemasons’ 
Tavern, during the Parliamentary Sessions, but the 
parent tree vegetates only stagnantly, while all the 





the title of “The 





Pith and sap has been absorbed by its single and 
vigorous branch, “The Institution of Civil Engineers.” 

It was towards the end of 1817 that six young engi- 
neers, William Maudslay, Henry B. Palmer, Joshua 
Field, James Jones, Charles Collinge, and James Ash- 
well, forty-seven years after Smeaton held his first 
meeting, assembled at the King’s Head Tavern, where 
a code of rules was considered, drawn up, and adopted, 
and which has been maintained with more or less 
modification to the present time. 

This new Society continued to meet regularly during 
the appointed sessions for two years, when a resolution 
was to memorialise Thomas Telford to assume 
the presidential chair. So unostentatiously had the 
proceedings of the previous terms been carried on, 
that Telford was ignorant of the Society’s existence ; 
but, with a keen appreciation of the value of such a 
body, and foreseeing how it might extend in influence 
and professional power under proper management, he 
complied with the request made him, and assumed the 
chair on the 21st of March, 1821. In his speech on 
that occasion, he said, that “ having had no share or 
even knowledge of the original formation of this Insti- 
tution, I can speak with more freedom of its merits. 
It has, in truth, like other valuable institutions of our 
happy country, arisen from the wants of its society, 
and being the result of its present state, promises to 
be both useful and lasting.” 

Under the able guidance and powerful influence of 
Telford the Society grew and prospered at No. 1, 
Cannon-row, Westminster, till 1839, when it entered 
its present offices, and obtained a Royal Charter on the 
3rd of June, 1828, by which it was incorporated under 

Tastitution of Civil ineers.” 
With his declining years, and i loosening of the 
professional ties which had held him in bondage through 
a long life, Telford grew more and more devoted 
to his protégé, and remained its President until his 
death, on the 2nd of September, 1834. The second 
President, Mr. Jamés Walker, elected on the 20th of 
Jan , 1835, filled the chair for ten years, and was 
su ed by Sir John Rennie, who remained in office 
for three years. Since that time the term of pre- 
sidentship has been reduced to two years, and eleven 
members have filled the chair, including Mr. Charles 
Hutton Gregory. 

At the present time the Institution has a total of 
1689 in its list of members, of whom 16 are honorary 
members; 641, members; 909, associates; and 123, 
students. 

The insufficient accommodation afforded by the 
somewhat contracted limits of the house leased by the 
Council for the use of the members, and which was 
not in any way specially adapted for the large and’ 
periodical meetings, led to the consideration of the 
Council, at an extraordinary general meeting, held on 
the 26th of June, 1866, as to the most advisable means 
to be adopted by which additional and more convenient 
space could be obtained for the conduct of the general 
business of the Institution and the special requirements 
of the members, and the officers entrusted with the 
management, Acting upon the resolution passed at 
the June meeting, the council instructed Mr. T. H. 
Wyatt, the honorary architect of the Institution, to 
ascertain whether any more eligible site could be 
obtained than that of 25, Great George-street, and to 
report upon the relative advantages and disadvantages 
of still occupying their present building in a modified 
form, or of removing to a different locality. Mr. 
Wyatt was instructed, also, to prepare plans and esti- 
mates of the respective cost in each case, and to sub- 
mit the same to the council. 

Acting upon these instructions, the architect offered 
as an alternative for the Great George-street building, 
the erection of a new house upon a lot of vacant 

und in Victoria-street, westward of Victoria 

bers. The estimate for the cost of a new build- 
ms, ee of a yearly ground rent of 409/. 10s. for 
a of 99 years, was 26,000/., from which had to 
be deducted the value of the lease held by the Insti- 
tution of No. 25, and estimated at 4000/., thirty-three 
years and three quarters being unexpired. The avail- 
able property of the Institution, inclusive of a bequest 
from Mr. Locke of 2000/., amounted to 18,000/., 
which would have left the body saddled with a debt of 
4000/. had this suggestion been carried out. 

On the other d, Mr. Nathaniel Basevi, the 
owner of No. 25, was willing to extend the lease of 
that house for a term of ninety-nine years at a yearly 
rent of 450/., giving the lessees the privilege of pur- 
chasing the house for 12,000/. at any time within ten 
years from the date of the new lease. It was im 


sible to this building, however, without ab- 





sorbing the rear of the adjoining house, which was 





held in the joint posession of Messrs. R. Stephenson 
and Co., Mr. George Robert , and Mr. G. 
P. Bidder, who were proprietors in equal shares. The 
value of this property was estimated at 7000/., which 
the owners were begs to sell, or lease for ninety-nine 

ears at a rental of 350/., or 5 per cent. on the capital, 

e interest of the estimated value of Mr. Basevi’s 
holding being 32 per cent. 

Mr. Stephenson generously proposed to present the 
Institution, with iis interest ~ the pro’ a in the 
place of a | which he had intended bequeathing, 
and Mr. Bidder followed mildly in his wake by giving 
500/. towards the expenses of the undertaking, Messrs. 
Stephenson retaining their whole interest in the build- 
ing. The total rental was thus reduced to a sum of 
658/. 18s. 4d., and Mr. Wyatt’s first estimate for the 
necessary alterations showed an outlay of 16,810/. 


The balance of advantages in the opinion of the 
Council rested with the reconstruction of the old 
building in preference to erecting new offices on the 
Victoria-street site, and on the 24th of March, 1868, 
the council, under the authority of Mr. Charles 
Hutton Gregory, the President, recommended that 
they should be authorised at once to take the neces- 
sary steps for enlarging the building of the Institu- 
tion upon these existing premises, and that they 
should first enter into an arrangement for a ninety- 
nine years’ lease of Mr. Basevi’s, Messrs. Stephenson’s, 
and Mr. Bidder’s properties, reserving the question of 
purchase for future consideration, in accordance with 
the privilege granted to them by agreement. Acting 
upon this suggestion without loss of time, all thought 
of transferring the Institution to new ground was 
abandoned, and Mr. Wyatt was instructed to complete 
his designs for the alterations without loss of time. 

The newly acquired property of No. 24 gave tlie 
architect an additional area of 42 ft. by 32 ft. 4in. to 
deal with; the northern boundary wall of this build- 
ing did not, however, extend so far as that of No. 25, 
by 9 ft. 6 in., which of necessity, as it was determined 
to have a new theatre 60 ft. by 40 ft., threw back its 
front wall by 9 ft. 6 in., and so contracted the dimen- 
sions of the staircase. 

The main feature in the new design was clearly the 
construction of a large and ample meeting room, in place 
of the then existing cramped and awkward theatre 
44 ft. 9 in, by 28 ft. 8 in.; the improvement of the library, 
and the adoption of some means whereby the undue 
annual crush of the Institution’s conversazione eould be 
avoided. The plans originally submitted by Mr. Wyatt, 
and approved by the council, left the secretary’s room 
unaltered, and provided behind it a porter’s room, 
17 ft. by 16 ft. ; the well which lighted the back office 
in the old building was converted into a large stair- 
case, leading to the meeting room which occupied the 
position of the previous theatre, and the whole area 
embraced in the newly acquired property. Beneath 
this were situated the clerks’ office, the council room, 
the strong room, and the lobby, leading to the various 
lavatories, &c. Two entrances gave access to the 
meeting room, the one from a broad landing, the other 
from a gallery leading from the library to the side of 
the main hall. A gallery, 12ft. 6in. above the floor 
line, was designed to accommodate 150 visitors, while 
the body of the room gave sitting space for other 350. 
At the back of the Presidential Chair a semicircular 
staircase communicated with the Council room beneath. 
The library on the same floor occupied its old position, 
but was enlarged into aroom of re; form, and the 
height was increased by the removal of the ceiling, the 
two storeys being thrown into one. A reference to 
the fifth volume of EncrvzeR1ne will explain the whole 
of the design as proposed to be carried out. 

Before, however, the first brick was laid, the plans 
were reconsidered by the council, and obviously in- 
complete, and ill considered as they were, were 
modified in such a manner as to make the most of the 
available space, and to give the greatest accommodation 
to members on ordinary and special occasions. It was a 
part of the scheme which has been adhered to that 
the facade should remain untouched. This condition, 
added to the difficulty of —s into the design the 
new space which was imperatively bounded, increased 
the restricton by whiich the architect was ruled, and 
sufficiently accounts for the few blemishes in the 
present building of the Institution of Civil Engineers. 

The front of the building has been cleaned and 
dressed, and a handsome iron railing placed around 
the area; the entrance portico remains intact, and 
leads into an outer and an inner hall, the former shut 
from the latter by folding doors; the secretary’s - 
room, 24 ft. long by 17 ft. wide, is on the left, and 
access is gained to it through the clerk’s office, which 
lies beyond—a room 17 ft. 7 in. long and 16 ft. wide, 
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divided from the inner hall. by a counter, which 
extends the whole length of the office, with the ex- 
ception of a door at one end, through which visitors 
pass on their way to the secretary’s room, an exit from 
which is provided by two doors giving on to the inner 
and outer hall, The clerk’s office is separated from 
the former apartment by a wooden glazed partition, 
which can be removed at pleasure, and which will be 
cleared away on special occasions, on conversazione 
nights, and so forth. The clerk’s office lighted im- 
perfectly through this glazed sereen, and again by a 
ground glass window opening upon the main staircase, 
will be used as a hat and cloak room, shelves within 
the counter before mentioned being specially arranged 
for such a purpose. Passing along the imner hall 
which is well tesselated with coloured marble, we pass 
the foot of the main staircase, leaving a doorway, 
formed under the staircase on the left, and after going 
down five steps we arrive, through an archway 7 ft. 
wide, in the lobby, leading, on to the left to the council 
room, towards the right to the members’ reading and 
writing room, and further, on the extreme right, to the 
lavatories and water-closets common to the Insti- 
tution. On each side of the archway, leading 
to the lobby, which is paved in a similar manner 
to the hall, is placed upon a pedestal a chaste 
gas standard, in Florentine bronze, and immediately 
opposite, within a niche as deep as circumstances per- 
mitted, stands a statue of fine execution, but name 
and pedigree unknown—rescued, we believe, from a 
Wardour-street degradation. The reading and writing 
room occupies an area of 40 ft. by 28 ft. 44in., and 
is supported upon four columns, two of which stand 
almost in the centre of the apartment, and the other 
close to a movable partition, which shuts off the 
council room from it. On Tuesday evenings, during 
the session, tea and coffee will be served upon a 
counter extending along the whole length of the 
reading room, so arranged as to be easily removed; 
and with a view to providing for the crush of conver- 
sazione nights, the partition alluded to can-be taken 
away, and the council room, 21 ft. 6 in. by 31 ft. 10 in., 
will be opened; so that 4 spacious refreshment and 
crush room will be provided, extending over the whole 
area of the acquired portion of No. 24, and that part 
of No. 25 lying beneath the theatre. Stairs at the 
back of the council room lead to special lavatories in 
the basement, and to the kitchen on the same level. 
Immediately above this stairway, a second leads up- 
wards from the council room to the theatre behind the 
presidential chair. 

Returning to the clerk’s office, on the street 
level, a passage runs from the extreme left into the 
council room, passing on its way a second staircase, 
leading to the basement and the strong room of the 
Institution—an apartment 12 ft. 6 in. long by 7 ft. 
Ww ide. 

The main flight of steps occupies a rectangular well 
18 ft. 6in. by 21 ft., extending unbroken to the lantern 
above, a height of 48 ft. from the ground level. This 
staircase is 4 ft. wide, and the old balustrade has been 
worked in. A rise of about 14 ft. brings up to the level of 
the meeting-room, on which the principal care of the 
architect, has been expended. It has a clear area of 
60 ft. by 40 ft., with a height of 30 ft. from the floor to 
the springing of the dome by which the room is lighted. 
There are four entrances to the theatre, the doorways 
of which are handsomely executed in oak. The prin- 
cipal entrance opens from the landing at the head of 
the main stairs, a landing 6 ft. wide, and extending 
from the meeting-room to the library. A second access 
is obtained by a door on the extreme left, by a gallery 

varallel to the landing, which is approached from the 
ibrary, and is intended on ordinary occasions for the 
entry of members who arrive after the proceedings of 
the evening have commenced. To the right, a staged 
gallery has been thrown over the back yard of No. 24 
to the end of the meeting-room, and two more doors 
open from this gallery. The arrangement of the seats 
in the theatre has been carefully devised. The Presi- 
dent’s chair occupies a point opposite the space between 
the central doorways, and from this, as a centre, a series 
of semicircular platforms have been laid, each tier from 
the council table to the opposite wall rising above the 
other, so that the outer row is about 3 it. from the 
ground. The objectionable plan of baving a clear 
avenue down the centre of the room to the President’s 
chair, a plan which invariably interrupts the attention 
of the meeting by the entry of late members, has been 
avoided, by five stairs placed right and left of the 
centre entrances conducting to the highest lével of the 
auditorium platform, the avenues towards the chair 
being placed at the corners. of the room, in a line with 
the extreme right and left entrances, a similar number 
of steps within these doors leading to the platform, 





level as in the centre, The circular benches are 
arranged upon the platform tiers, and are placed 2 ft. 
7 in. apart from back to back, so that ample sitting 
accommodation is provided for 375 people, which the 
room is calculated to hold without a gallery. The 
door before mentioned, behind the presidential chair, 
leading to the council room below, opens also into a 
small room at the back of the theatre, devoted to the 
use of diagrams, &c. ; 

The sides of the meeting-room are treated with 
Dorie and [onie pilasters, terminating in sufficiently 
enriched cantilevers and cornices at the ceiling. The 
bays left between the pilasters will ultimately be filled 
with the pictures belonging to the Institution. At 
sresent, however, the only decorations will consist of 
Coashse carrying the busts which adorned the old 
building. The principal of these is the marble 
bust of Telford, which will fill a conspicuous place in 
the library. Of the others, the main ones will be the 
portraits of Dr. Olinthus Gregory, the father of this 
session’s President, who occupied the position of 
Professor of Mathematics at the Royal Military Aca- 
demy, Woolwich, Thomas Tredgold, Professor Fara- 
day, the late Sir Robert Peel, John Smeaton, Watt, 
Rennie, the Stephensons (father and son), Maudslay, 
the elder and younger Brunel, Locke, John Fowler, 
Hawkshaw, Joshua Field, Bryan Donkin, G. P. 
Bidder, and Rendel. 

Eight lunettes—four on the north and four on the 
south side of the meeting hall—aid the light thrown 
by a large central dome 19 ft. in diameter, enclosed in 
an outer dome, so that the light is passed through a 
double medium. A gutter is formed in the annular 
space between these lights to carry off any leakage, or 
the condensed vapour which may accumulate in the 
space. By night the theatre is illuminated by three 
sunlights, the main or central one in the middle of the 
dome has sixty-three lights, and the two side ones 
twenty-eight lights each. Two grated openings are 
provided in the ceiling for ventilation, and the arrange- 
ments for heating the theatre appear to be satisfactory. 
Thirteen grated openings placed around the room 
about 15in. above the floor, admit the warmed air 
forced from the basement at the rate of 400,000 cubic 
feet per hour, being an allowance of 800 cubic feet 
per hour for 500 people. The supply of fresh air is 
taken from the outside of the building, and is carried 
along an underground channel, leading into the base- 
ment. At the extremity of this channel is fixed a 
fan, driven by a one horse gas engine, by which the 
air is forced into an air chamber, where it is 
warmed in winter, and can be cooled in summer. 
Thence it passes into a series of air channels which 
convey it to the vertical air flues constructed in the 
walls of the building, and by means of which it is uni- 
formly distributed. The warmed air enters the theatre 
through the gratings, and beneath openings left for 
the purpose in the risers of the platform, beneath the 
rows of seats. The apparatus employed for warming 
the air consists of a series of hot water pipes, 4in. 
in diameter, disposed in horizontal tiers, and so ar- 
ranged that the entire volume of air used for ventila- 
tion must be passed amongst the spaces between 
them before it leaves the chamber. ‘The axis of the 
fan used for forcing the air into the building has its 
axis parallel with that of the air channels, and it 
carries two blades placed at 50°, the diameter being 
3ft. Means have also been provided for filtering the 
air before admitting it, and in summer a cold water 
spray will be foreed against a fine wire gauze screen 
covering the mouth of the channel to cool the air on 
its passage. Valves are placed in the different branches 
to regulate the admission, and an independent coil is 
placed in the hall to warm the entry to the building. 

In the library, 42 ft. by 28 ft., the first and second 
floors of the old building have been thrown into one, 
and a gallery, supported on brackets, is carried around 
the room at the old upper floor level ; this gallery is 
wide enough to contain bookcases and leave space 
enough for stools and desks for readers. The library 
is illuminated with two 28-burner sunlights, and suffi- 
cient ventilation is secured by gratings in the ceiling. 

The top floor has been made into one spacious loft 
with an excellent light for the preparation and storage 
of diagrams. 

Such is the house the Institution of Civil Engineers 
has built and garnished for itself in the fiftieth year of 
its life, and its opening will be inaugurated on 
Tuesday next, the 17th of November. 

It was hardly considered possible that the eon- 
tractors would so far have completed their work, as 
to have had the building in readiness for the first 
session meeting, for the stipulated time of five months 
for the alteration, had one-fifth slipped away ‘be- 
fore the work was commenced, and all has been com- 
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leted in sixteen weeks. Mr. J. H. Wyatt, the architect, 
been ably assisted in his work by various members, 

and Mr. Hutton Gregory has been indefatigable in his 
assistance since the commencement of the improve- 
ments. Indeed, that gentleman has devoted nearly 
half his time to the service of the Institution. Mr. 
James Forrest, the secretary, has also been untiring. 

The contractors, Messrs. Holland and Hannem, 
who tendered for the alteration for the sum of 
11,650/., have performed their work in a way to 
satisfy the numerous professional eyes of voluntary 
inspectors, and Messrs. G. Forrest and Sons, the con- 
tractors for the efficient gas lighting system at the 
South Kensington Museum and the India Office, have 
succeeded in illuminating the large lecture-room to 
yerfection. Mr. Henry Velle has alsojto befmentioned 
as the manager of the work for Messrs, Holland and 
Hannem. ° 

And now that the Institution can boast of a build- 
ing worthy of their Charter, albeit the same modest 
house-front in Great George-strect remains intact, we 
would urge upon them the next necessary step—that 
they should purchase the ground upon which their 
house stands, and make themselves independent of 
landlords. A trifle more than 16,0007. will purchase 
the whole property ; and, at all events, there can be 
no plea for want of funds brought forward as a reason 
why the leased portion of No. 24 should not be 
bought, for the rental -represents an interest of 5 per 
cent. upon the capital, and money can be borrowed, if 
necessary, upon easier terms than that, so that an ab- 
solute saving would be effected by the acquirement of 
this freehold. 


THE SUEZ CANAL. 

Tue total quantity of excavation removed and to be 
removed on the line of the Suez Canal is nearly one 
hundred million cubic yards, being 74,112,130 cubic 
metres, or 96,864,554 cubic yards. Of this vast 
quantity, almost exactly two thirds, or 64,447,545 
cubic yards, had been removed on the 15th September 
last, and the work of removal was going on at the rate 
of more than two anda half million yards a month, 
the quantity removed between the L5th August and the 
15th September having been 2,720,347 cubic yards. On 
the 15th September fifty-eight of the great dredging 
machines were at work, and two more, making sixty 
in all, were to be put in work. ‘The number of 
*navvys” was 14,853. 

Of the t.vo great piers at Port Said, on the Mediter- 
ranean, the western pier over a mile and a half, and 
the eastern pier nearly a mile and a quarter long, 
nearly the whole of the material had been deposited. 
These piers will contain 326,750 cubic yards of blocks, 
of which less than 20,000 remain to be sunk. The 
depth to which the western pier had been carried was 
29 ft. 6in., and the eastern pier about 19 ft. - 














Frencn Breecu-toapine Caxyoy.—A notification has 
been issued from the War Department announcing that the 
Ordnance Select Committee report that they have examined, 
with much interest, the drawings of the mechanism of the 
French breech-loading cannon, communicated to the British 
Government by the Emperor of the French, together with a 
note which enters fully into particulars of the rifling and 
breech closing. The chief peculiarities presented by the 
rifling are: The bottom groove is continued awough the 
powder chamber, as a guide for the shot in loading. The 
one are all deeper at the breech than at the muzzle. 

bottom groove is, however, shallowed at the breech 
end of .16 in. amd .57 in. while it is deepest in the 

there of .24 in. The grooves have all been made less dee 
since the pattern of the .16in. gun (which is the catliest) 
was fixed, and in the .19 in. — is the latest) are 
both narrower and less deep Ean e others, which tends to 
show that experience has convinced the French, as it had 
previously convinced us, that the studs were made unneces- 
sarily . There isan arrangement on all the guns to 
prevent lanyard being pulled until the captain of the 
gun is satisfied that the breech is closed. This consists of a 
catch, or loquet, acted on bya spiral spring, which closes 
the opening, so that a knot on the lanyard cannot pass until 
the catch has been forced down by hand. The bodies of the 
are of cast iron, strengthened externally ‘with steel- 

oops. — The Times. 

ruiTaRy, Irgms.—We hear that the field artillery in 
India are about to be armed with bronze muzzle-loading 
rifled guns. For several reasons we are not so pleased to 
hear that they are to be cast in India. We lately stated 
that the Small Arms Committee’s ultimate selection would 
lie, between the Henry and the Martini rifles. We now learn 
that the men barrel and the Martini breech-loading ar- 
t will probably be chosen. On the breaking up 
of the Ordnance Select Committee it is understood that Ge- 
neral Lefroy will at once become Director of Ordnance and 
Commandant of Woolwich Arsenal. Colonel Shaw will pro- 
bably sueceed Colonel Campbell at the Royal Gun Factories 
at the end of next year, and Colonel Milward as Assistant- 
Director of Ordnance, with one naval and two artillery 
officers. Probably Major Hay and Captain Dyer will do the 
work hitherto performed by the Ordnance Select Committee. 
—Army and Navy Gazette. 
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THE EXPANSION OF STEAM. 

Mr. B. F. Isuerwoop, the chief of the American 
“ Bureau of Steam Engineering,” has been learning, 
at a cost to his Government of possibly half a 
million sterling, what any engineer’s apprentice is ex- 
pected to learn at his own expense. Mr. Isherwood 
does not believe in expansion, and we don’t know 
what else he disbelieves in—possibly he does not 
believe in the law of — nor in those, equally 
accepted, of force and motion. Mr. Isherwood is a 
man suffering from a severe crotchet, and we are 
always, somehow, confusing his name with “TIf-I- 
could.” Expansion, according to Isherwood, is 
practicable on t with slow moving pistons, working in 
unjacketted cylinders, and he has thus been able to 
show that under the worst circumstances expansion 
has done little or no good. This, it was supposed by 
others, was well known already, the conditions favour- 
able to economical expansive working being dry, if not 
superheated steam, jacketted cylinders, and a good 
speed of piston: conditions under which English 
engineers know that a great deal of coal, otherwise 
wasted, may be saved. 

A year or more ago, Mr. Isherwood, who is always 
experimenting with something, determined to try the 
whole case of expansion over again. He put himself 
in communication with Horatio Allen, the Pan of the 
American engineers, and between them, they have 
»roduced some thundering, or, as our friend, David 
Masson, of the Edinburgh University, would say, 
“thunderous” conclusions. These conclusions, em- 
bodied in figures upon the preceding page, are so far 
interesting that they are amusing. They represent 
the results of expansion under difficulties. There is no 
reason to doubt their truthfulness, albeit that neither 
Mr. Isherwood nor Mr. Allen has favoured us with 
communications upon the matter. At present we merely 
anticipate their report to the American Government, 
and, like the fly in amber, they may “ wonder how the 
devil it got” into our columns. But here it is, and 
we can vouch for its accuracy. Long before either 
Isherwood or Allen reports to the American Admiralty, 
they will see the results of their labours neatly 
tabulated in Enerxeertnc. They employed small 
cylinders, the smallest being 12 in. in diameter, and 
the stroke of piston being 20 in, The steam pressure 
varied from zero to 45 lb., and the speeds were mo- 
derate. The Table is in Mr. Isherwood’s usual over- 
done style; full of figures where figures are not 
wanted, and short of figures where, as in the case of 
the piston speed and mean steam pressure on the 
piston, figures are wanted. Yet it contains much in- 
teresting material, and the cost at which it was pre- 
pared—a cost of some thousands of pounds—entitles 
it to a place in our columns. The consumption of coal 
was, as will be seen, in some cases frightful—in no 
case small, The so-called “ total horse power” is an 
arithmetical fiction, meaning the power supposed to be 
exerted were there an absolute vacuum behind the 
piston for the full length of its stroke. ‘The com- 
parison between the indicated and dynametrical horse 
power is interesting. ‘The distinction between 
“coal” and “combustible” will be readily under- 
stood, the latter being the absolute combustible 
matter in the coal exclusive of ash, earthy and 
metallic clinker, &c. 

The Table shows, as of course it should, the 
economical advantage of expansion, although it is ex- 
pansion under unfavourable circumstances. 


BANKERS’ WELL SAFES. 

Our engraving represents a sectional side elevation and 
plan, showing one modification of banker’s well safe, designed 
and paten by Mr. Chatwood, the well-known safe manu- 
facturer of Bolton. This arrangement possesses considerable 
advan over the ordinary method of building up such 
strongholds in brickwork or masonry, the material connected 
with which will cost more to begin with than Mr. Chatwood’s 
es besides requiring more extensive, and conse- 
quently more costly excavation, the necessary thickness of the 
walls occupying valuable room, and being after all constructed 
of a material which is liable to be cut through or moved by 
the entending depredators. As will be seen by our sketch, the 
floor of the vault is formed of cast or wrought-iron slabs jointed 
together by iron of section, whilst round the edge of the 
floor, and imbedded in it, runs a strong iron somewhat of a 
U section, which binds the whole together, and also forms a 
continuous pocket, into which fit the side slabs and the ends of 
the vertical uniting }{ irons. The corners of the well safe are 
solid, and the sides are formed somewhat like the bottom, the 
metal slabs being united to the corners and to each other by 
vertical lengths of }{ iron having their blades slightly under- 
cut, the side of the slabs being dovetailed to fit, so that 
the four walls of the room, apart from the rigidity added by the 
roof and floor, cannot be wedged or otherwise forcibly taken 
asunder. Mr. Chatwood has also introduced his curvilinear 
principle to the ends of the slabs, to prevent wedges bein 
inserted between them. The walls are further strengthen 


and bound together at the top by H iron, having one blade 
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partially removed, which also forms a seating for the cast 
slabs of the roof that are jointed together in the same way as 
the bottom, whilst the vertical rods which support the shelves 
may also serve to tie the floor and roof together. It will be 
noticed that Mr. Chatwood thickens the front wall of the safe 
at the doorway, so as to give greater width for the door-frame, 
which is formed of wrought plate, having angle iron fixed on 
either edge, so as to ep the side posts, an arrangement 
which is much neater, and certainly more to the purpose, 
than building projecting ribs into the masonry, as is now the 
custom, whilst the door is one of Mr. Chatwood’s sextuple 
patents, and has already shown its superiority in arrangement 
and construction over everything else of its kind. us the 
whole safe is complete and firmly built together without bolts 
or rivets, and may, so far as its security is concerned, be 
built up in a market-place, whilst for its foundation it is only 

uired to level the ground on which it is intended to be 
built, or at the most prepare for it a bed of concrete. 

We find that while the usual plan adopted by bankers is to 
place a safe for cash within the strong room or well safe, 
either on the floor or upon a stand, its door being accessible 
only within the vault, Mr. Chatwood has introduced a de- 
cided innovation by placing this inner safe upon an hydraulic 
ram, the door of inner safe being accessible only after 
it has been raised out of the well safe. Our engraving 
shows the inner safe, with its ram down, the curvilinear 
of the top fitting into the curvilinear seating formed in 
opening in the top of the well safe, through which the main 
safe rises. A simple of bolts is introduced, as shown 





in the engraving, for purpose of supporting the weight 
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of the inner safe when up, and of evap it in its position 
when down, although its own weight and the difficulty of 
access precludes the possibility of getting it up surreptifiously, 
and should it be got up, being co on the principles 
which are now associated with Mr. Chatwood’s name; the 
task of abstracting its contents becomes comparatively hope- 
less for the most scientific burglar. : 








Tur Institution or Civit EnGingErs.—The paper an- 
nounced to be read at the first meeting of the session, 1868-9, 
to be held in the new premises in Great George-street, on 
Tuesday evening next, the 17th inst., is on “ Lighthouse 
Apparatus and Lanterns,” by Mr. David M. Hendérson, 
Assoc. Inst. C.E. 


Tue East Inpia Ineication any Canat Company.— 

Indie Ligation and. Canal. Ontapany wiih the Sastry of 
i tion y with the Secreta: 
State for India (subject to cantantion at a meeting 
shareholders) whereby the Company’s undertaking in’Orissa 
in cash enuall te the whole Geidtap OamEE G'O ses coer, 
in equal to the whole paid-up capital 5 cent. 
thereon (so or will Sesulite-a ses S10; for 
); 


- 


the 202. paid b upon each of his shares—that is, 17. 
seesgordt wathe- “he managing’ body and ofcere, and 
cover com: tion to 

Se ws Ge mal abt itt 
respect. It appears a memorial, signed 

bythe older a 32244 share ou otal 0 4,00 sare) 
vocating a sale, had been 
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ANNULAR STEAM BOILER. 
DESIGNED BY MR. GEORGE ALLIBON AND MR. ALEXANDRE MANBRE. 
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Mr. Grorer Axtrpoy, of the Rosherville Ironworks. 
Northflect, formerly manager of the Millwall Irohworks, and 
more recently of the Worcester ~~ Works, has, jointly 
with Mr; Alexandre Manbré, recently patented a novel con- 
struction of vertical steam boiler, which possesses 6 
features, commending it to the notice of all interested in the 
use of steam and steam power. 





Our description of Mr. Allibon’s boiler will be the more 
readily understood from the accompanying illustrations, 
| which are respectively vertical and’ horizontal sections of one 
of the new boilers of twelve horse power, intended to work at 
a pressure of:75:Jb. per square inch, and from which it will be 
seen that the several water andsteam spaces are di annu- 
larly: The body of the boiler and the firebox are constructed 
separately as two distinct parts. Within the external skin 
or shell an inner cylinder is fixed concentric with the former, 
and secured to it all round at a short distance from its lower 
end. This inner cylinder is closed at the top by a domed end, 
just below the water level of the boiler, and forms the exter- 
nal water space, which is connected with the firebox water 
space at the top by'a series of tapered tubes, lap-welded, or, 
by preference, made of brass, screwed into the top tube 
slaty, a special tap of the same shape as the tubes being em- 
ployed for tapping the plates. The advantage of tapering 
these tubes, is for their easy removal at any time the inner 
shell requires repairs, when the tube can be at once with- 
drawn, and the inner and outer skin separated. 

The heating surface is considerably increased by the addi- 
tion of the central conical shaped vessel or “ pocket,” shown 
in the illustrations, riveted through the flanged top plate of 
the inner cylinder of the external water space, and forming 
the central water space or receiver, communicating at the top 
with both the annular water spaces ; whilst at the lower 
it is connected to the firebox water space by lateral tubes; 
it is also securely stayed to the top of the external shell, 
as shown. The concentric rings of boilers of large diameter 
may also be stayed together. 

The products of combustion pass up to the top of the fire- 
box, when they are deflected and descend between the outer 
side of the firebox and the inner cylinder or body part of the 
boiler, until they arrive at the bottom, when the are led 
into an annular flue surrounding the base of the boiler, and to 
which the chimney is attached ; and, though not shown in 
the illustrations, the annular flue may also be converted into 
a feed-water heater by jacketting or surrounding it with a 
water space, the feed being pumped from-it by a circulating 
pump ; it being provided with a stop-back valve, and a relief 
valve, to prevent any excess of pressure. ; 

The boiler we illustrate is designed as a land boiler, but we 
need scarcely say that the plan is, with suitable modifications, 
equally adapted for marine boilers. _ - 

Mr. Allibon claims for the new boiler advantages which, 
if realised in practice, must tend strongly to bripg vertical 
boilers more generally into favour; thus, amongst the more 
important features we may mention the ensuring a thorough 
circulation of the water, and the rapid boiling off of large 
volumes of steam ; combined with the thorough utilisation of 
the products of combustion, simplicity in the construction of 





the several parts, and great strength of the whole as a steam 
A 60-horse power boiler upon this plan has just been 


finished by Mr. Allibon, and, on given 
some very sati results. From the rapidity with which 
steam is from this boiler, it is irably adapted 
for the special for which it has been namely, 
the supplying of volumes of high steam for 
Messrs. Allibon and bré’s patent sugar converting ap- 


paratus. It is intended to work the boiler tested at a pres- 
sure of 1601b. per square inch, and it has been proved under 
water up to 2501b. per square inch, and under steam 
up to 160 Ib. 

We are glad to notice useful improvements in the vertical 
independent class of boilers tending to increase their efficiency 
and safety ; as, independently of their rendering unn 
the heavy item of expenditure for the setting of Cornish and 
other enclosed boilers, they allow of free inspection, and the 
ready detection of leakage or other defects, and thus tend 
materially to diminish the risk of explosion. 

Mr. Allibon’s boiler may also have a steam engine attached 
so as to serve as a combined engine and boiler; and it 
possesses all the other advantages common to the vertical 
class of steam generators—such as their economy in space, 
the facility with which they are erected and removed, &c. ; 
while, as a marine boiler, the advantages of Mr. Allibon’s 

lan, when applied to steam pleasure yachts and steam 
aunches for H.M. Navy, must immense, requiring, as it 
does, a very small space compared with the heating surface 
and the pressure of steam obtained. 








SPEED AND SOUND. 


At a recent meeting of the Polytechnic Association of the 
American Institute, Doctor Van der Weyde drew attention 
to the ea in the pitch of a note coming from a body in 
motion. Most persons have observed while riding in a rail- 
way train that the sound of the whistle of the locomotive on 
a train ing by in an opposite direction seems of lower 
pitch while pd g than when approaching. This is ac- 
counted for by the fact that to produce a note of a given 
pitch, a given number of air-waves must strike the ear in a 
given-time. If the number of waves is increased, there is a 
rise in the pitch; if decreased, there is a fall. Sound travels 
at the rate of about 1120 ft. in a second, a change in the 
temperature of the air of course altering that rate. If two 
locomotives are approaching each other, each at the rate of 
thirty miles per hour, and the whistle on one sounds the 
note C, made by 522 vibrations per second, it will be heard on 
the other locomotive at a higher pitch than its real sound ; 
the difference being due to the combined speed of the loco- 
motives, amounting to 88 ft. per second. At the instant 
of passing the true tone is heard, and as they recede the 
pitch will seem as much lower as it was before higher than the 
true tone. The pitch will not descend below its first change, 
because the locomotives are separating with a uniform speed. 
So likewise a steamship sailing before the wind will not cross 
as many waves as she does when going at the same speed 
against the wind. 








Bomspay Harsour Derences.—Tenders have recently 

been invited for putting in the foundations of the New Fort 
to be erected on the middle ground shoal in the Bombay 
Harbour. The fort is semicircular in plan, of a radius of 
100 ft., the circular face fronting the mouth of the harbour. 
The chord of the arc, which of course faces the other way 
—down the harbour—will be broken in the muddle by 
another semicircular ramp of 42 ft. radius. The shoal on 
which this fort is to be built, was formed in 1860, when the 
necessity for defences of the harbour was seriously con- 
sidered by Government ; it is composed entirely of rubble, 
and cost about twelve lacs of rupees. The level of the 
shoal is now at high water mark, and the foundations 
are to -be excava to a depth of 21 ft. below. When 
the excavation has been properly executed, and the bottom 
brought to @ practical level, a layer of broken stone 
basalt) 6 in. thick is to be evenly spread over the bottom, 
and on this another layer of the same thickness, but 
half the size. After these layers are rammed, concrete blocks 
5 ft. by 23 ft. by 2} ft. are to be laid to a height of 9} ft., and 
width of 7 ft.; and above this rubble walling 104 ft. high. 
The concrete blocks are formed as follows: To one measure 
of best Dadurkheri lime well burnt and slaked, add one 
measure of Portland cement and one measure of sand, all 
which are to be well mixed and groundina pug mill. To 
one measure of this mortar add two of clean broken stone 
about the size of road metal, well wetted, and the concrete 
thus made is to be put while green into moulds and well 
rammed. When sufficiently dry the moulds are to be removed 
and the blocks daily watered (sweet water) until the concrete 
has sufficiently set, the blocks being protected from the sun 
while in process of being dried. Omnthe concrete blocks being 
laid, four months are to elapse before the rubble walling is 
proceeded with. The rubble walling is to be built with 
hydraulic mortar (made with fresh water), composed of one 
part Portland cement, one of Dadurkheri lime, and one part 
sand, the exterior face being built with stones of 10 cubic 
feet, and. the inner face of 3 cubic feet closely jointed. The 
cost of this portion of the fort will probably amount to 3} or 
4 lacs of rupees.—The Bombay Builder. 
Tu Syow-sHEDs or THE Paciric Rattroap.—The “ snow 
problem” on the Central Pacific Railroad is not yet solved. 
The company last winter built sheds for the protection of 
their tracks over the Sierra Nevada. Theses were, how- 
ever, crushed by snow. The company are now engaged in 
oe new sheds, with frame-work of heavy timber and 
pointed roofs. About pd miles of track will require to be 
covered, and it is stated that twenty-two saw-mills, most of 
them worked by steam, are running night and day, employ- 
ing nearly two thousand men, and six more are building. It 
is estimated that it will require 800,000 ft. of timber to the 
mile for the sheds. 
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LITERATURE. 


Shipbuilding in Iron and Steel. <A practical treatise, 
giving full details of construction, processes of manufac- 
ture, and building arrangements ; with results of experi- 
ments on iron and steel, and on the strength and water- 
tightness of rivetted work. By E. J. Rexp, C.B., Chief 
Constructor of the Navy, Vice-President of the Institution 
of Naval Architects, and Honorary Member of the Liver- 
pool Literary and Philosophical Society. (By order of the 
Lords Commissioners of the Admiralty, the Examinations 
in Practical Iron Shipbuilding of Candidates for Promotion 
in H.M. Dockyards will be mainly based upon this Work.) 
London: John Murray, Albemarle-street, 1869. 


Wirntw the last few years the additions made to 
the number of works on shipbuilding have been com- 
paratively numerous and considerable. Of those pre- 
viously existing the best known treatises on wood ship. 
building are Fincham’s and Peake’s, the former being 
by far the most comprehensive work of the two; and 
as a writer on iron shipbuilding Mr. Grantham was 
until recently almost alone. It must be understood 
that we are referring simply to books in which the 
practice and theory of ship construction are treated, 
and consequently leave out of consideration the 
valuable contributions to the knowledge of the resist- 
ances and behaviour of ships which were made by 
writers who are now becoming old. 

Among the books on this subject which have re- 
cently appeared, Mr. Scott Russell’s great work; 
“ Shipbuilding, Theoretical and Practical,” edited by 
Professor Rankine; and Mr. Fairbairn’s “ Iron Ship- 
building” are the most important ; and the new edition 
of Mr. Grantham’s book, which has just been published, 
is also well worthy of attention. 

Mr. Scott Russell, as is well known, has devoted a 
very considerable portion of his book to investigations 
connected with the questions of stability, eal Ware 
motion in its relations to his form of Jeast resistance ; 
besides entering fully into the geometrical and arith- 
metical methods of performing the calculations con- 
nected with ship design, and giving great prominence 
to marine engineering. He has touched briefly upon 
some of the more important features of wood and iron 
shipbuilding, and has given an elaborate description 
of his longitudinal system of constructing iron ships ; 
but, we believe we are quite correct in stating, that 
the arrangements and processes of practical shipbuild- 
ing do not receive the detailed illustration and descrip- 
tion which are required in a book intended to serve 
as a vade mecum tor practical shipbuilders. We do 
not for a moment urge this as a fault in the work in 
question; because in a book which treats of naval 
architecture in its general relations it would, perhaps, 
be improper to give marked prominence to details of 
construction. 

Mr. Rankine’s “ Shipbuilding, Theoretical and Prac- 
tical,” constitutes a most valuable epitome of the 
present state of our knowledge of naval architecture 
and the allied subjects. The manner in which the 
questions of resistances, wave motion, and behaviour 
of ships are treated, is deserving of the highest praise ; 
and no less credit is due to the divisions in which the 
strains to which ships are liable, and the strength of 
materials in its relations to shipbuilding, are treated. 
The treatise on masts and sails, and that on marine pro- 
pulsion, also form most important parts of the work; 
but it has been considered desirable to limit the remarks 
on wood shipbuilding to comparatively moderate limits, 
while iron shipbuilding is only sketched in the barest 
outline. 

Mr. Fairbairn’s book contains a variety of informa- 
tion which it is true is all more or less connected with 
iron shipbuilding, although the connexion is, in some 
cases, far from intimate. Mr. Fairbairn acknowledges 
this in his preface, and admits that in some measure 
the title of his work is a misnomer; as, in addition to 
the principles and practice of iron shipbuilding, he has 
treated of different modes of constructing ships of war, 
of the experiments made on armour and ordnance, and 
many other topics. While this work is valuable on 
account of the mass of information it affords, it does 
not contain, nor pretend to contain, detailed informa- 
tion connected with the arrangements of the. various 
parts of the structure of an iron ship. 

Mr. Grantham’s work is of great interest, when it 
is remembered that, at the date of its first publication, 
it stood almost alone in its advocacy and description of 
iron ships. It is also valuable as a record of the pro- 
gress of iron shipbuilding, and. supplies, in some 
measure, the practical information which is so much 
wanting in the works named above. But even in its 





most recent form, the limits within which the descrip- 
tions of the details of iron ships dre cbatained, are ex- 
tremely small, even when considered in proportion to 
the size of the book. Nor could this well be other- 
wise, seeing that Mr. Grantham has thought it desir- 
able to include in his tks-on the compara- 







tive advantages a8 Féspe ad durability of 
wood and iron ships, descriptions of the machines and 
tools used in iron shipbuilding, specifications of several 
iron vessels, and aceounts ‘of compass: deviation and 
compensation, 8 ‘a 
With these facts before us in relation to the details 


of iron ship construction contained in previons works, 
we are prepared to weleome the publication of a. wor: 
which, like the volume now before us, deals with the 
question from a strictly practical point of view. The 
author states that his intention in writing the book 
was to furnish fuller information on the subject than 
has yet been published, and a perusal of the pages 
will serve to show that this intention has been strictly 
conformed to, No less than fourteen out of twenty- 
one chapters are entirely occupied with detailed 
descriptions and illustrations of the details of iron and 
steel ships. Of the remaining chapters one, and that 
a very full one, is devoted to a description of the 
various modes of conducting the work of building 
practised in the private and royal dockyards ; another 
consists of an account of the practical operations con- 
nected with armour plating; and the remainder have 
all a decidedly practical character. Throughout the 
book the descriptions and criticisms all partake of this 
practical tone, and the language is as popular as it can 
well be, considering the technical character of the 
subject ; in fact, it is not too much to say that by far 
the greater part of the information is put in such a 
form as to be comprehensible by intelligent workmen, 
while it is of such a character as to inform and interest 
the most highly-educated naval architect. The author 
distinctly professes his intention of avoiding any 
theoretical investigations on the strengths and strains 
of iron ships ; but he gives us instead an introductory 
chapter entitled “Practical Considerations on the 
Strength of Iron Ships,” which will doubtless tend to 
bring home to the minds of shipbuilders in general 
the necessity which exists for great care being ex- 
ercised in the structural arrangements of a ‘vessel, 
more strongly than any theoretical investigation would 
do. Throughout, this and the other chapters it is in- 
teresting to find clear. statements of the great prin- 
ciples of construction interwoven with descriptions of 
the various details, and to have these statements 
enforced by examples taken from actual practice. We 
do not think for a moment that we have gained much 
theoretical knowledge from. our study of this work; 
that is not its aim ; but we are most strongly of opinion 
that the common tendency in previous works, to almost 
lose sight of the practical details in the following 
out of theoretical investigations, is much less likely to 

rove a means of general benefit, than the plan adopted 
in the present volume, of introducing considerations 
based upon these theoretical investigations into the 
descriptions of the various parts of the structure. 
While comparatively few would be competent to follow 
out the theory, many can understand, to some extent 
at least, the bearing of the theoretical results on 
——_ when the relation between the two is popu- 

rly explained. 

N ot only is the work distinguished by its essentially 
practical tone, and the fulness of the information it 
affords with respect to details, but it also contains 
several other novel features, which, in our opinion, are 
well worth notice. One of these consists in the fact 
that instead of giving the usual historical sketch of 
the progress of iron shipbuilding, that progress is 
traced in the notices of the various parts of the ship. 
For example, in the chapter on “ Keels, keelsons, and 
garboard strakes,” there is given an account of the 
steps by which shipbuilders passed from the wooden 
and hollow iron keels and keelsons of the early ships 
up to the present arrangements, This course is fol- 
lowed throughout the work, and has the further in- 
terest of sometimes showing how arrangements which 
had fallen into disuse have been re-applied recently. 

Another matter deserving attention, and which can 
hardly fail to attract the notice of the ‘reader, is the 
variety of the sources from which information has been 
obtained. The “ Transactions” and “ Proceedings” 
of the learned and professional societies, the specifica- 
tions of patents, the pages of EncinrERine and other 
professional journals, and many other published and 
unpublished writings, have been laid under contribu: 
tion; the sources of information being in all cases) 
acknowledged. We do not wish it to be understood 
that much which was previously unknown to us has 
been thus brought to hght, since we were acquainted 





k | open to writers on the subject, as the onl: 





beforehand with by far the greater portion of the in- 
formation.) Bat while this is true, it is equally certain 
that to the greater number of those who will be 
readers of this work, much of the information afforded 
by it would have been otherwise totally inaccessible, 













ve s 
tice of private builders, and the details of: 
is was, in fact, until recently the sole course 
Government 
ships ‘built of iron were almost ide in their eon- 
struction with merchant ships, and-were prineipally 
used as transports, the war Se of the Navy being, 
with very few exceptions, wood-built. But since the 
introduction of armour plating, and. the adoption of 
iron hulls imironclads, iron shipbuilding has received 
a considerable impetus ; and the necessities for special 
arrangements in the new classes of ships have given 
rise to considerable alterations and improvements. 
Perhaps the full value of these improvements has not 
been as: yet‘ realised by shipbuilders in general, on ac- 
count 6f the facts that they are in a great measure in- 
applicable to merchant ships, and that no completéand 
accurate account of them has previously appeared. 
Our ap ie remember rye from beget 9 al 
have the opportunity. of obtaining pages 
of this journal Petailed. accounts and wit 
vari 
of the Institution of Naval Arehitects, as well as in 
some of the later works on iron, shipbuilding, draw 
and descriptions of Lagi po vessels have been pub- 
lished. Still, -ifmust be'‘admitted, that before the ap- 
pearance of this’ book, no accurate and detailed ac- 
count of the ¢ made in the construction of iron- 
clads, from the time of the Warrier’s building up to 
the aes had ap sayin het has, oe. 
supplied ‘most satisfactorily in the present volume. 
The Werter is chosen as the rep tative of the 
earliest class; next, the Northumberland’s constrac- 
tion is described, and the differences between her and 
the Warrior are pointed out. Then the details of the 
Bellerophon’s framing aré given, illustrating the first ap- 
plication of the bracket-plate system, ‘introduced 
by the anthor, and since so generally adopted 
in ironclads;.and in order to. afford full infor- 
mation with respect to the details of this” — 
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scriptions being accompanied by: numerous 

tions, Three steel plate engrav showing per- 
spective views of portions of the aming of 
the Warrior, Bellerophon, and Hercules, to 


the value of this portion of the book, affording as they 
do the means of conveying impressions of the out en- 
semble of the framing of each of the ships that ‘could 
not otherwise be attained. It will be obvious that the 
great experience which Mr. Reed has had in the con- 
struction of itonclads, as well as the exeeptional means 
at his command in obtaining accurate information with 
regard'to the ships of our navy, both tend to make 
his remarks on the ay oct tm ; and 
we ate of opinion that red a fayour on 
shipbuilders by tracing, as he has.done, the progress 
made in. the~structural arrangements, ‘of modern 
armoured war ships. ©) 08 

In addition to the detailed information on this sub- 
ject now published for the'first. time, we find in this 
volume fuller. noticesof, the practice’ of’ 
builders with respect to the ) parts « 
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paration of this volume, and of the novel features it 
embraces, is found in the chapter on systems of: work 
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quainted with the widely differing practices of different 
builders, it is obvious that no general description 
include them all. Mr. Reed has recognised this diffi- 
culty, and instead of attempting to merge the various 
systems into one, he has given separate accounts of the 
methods adopted at the prizicipal yards on the Mersey, 
the Clyde, the Thames, and the Tyne. In each case 
the account is a complete sketch in itself, and the 
differences between fle various methods are distinctly 
marked. We cannot but think that the author’s, hope 
will ‘be fulfilled, and that this chapter will tend to 
promote “greater simplicity and uniformity in. the 
various shipbuilding establishments throughout the 
country.” We should add that the accounts of the 
methods adopted by private builders are supplemented 
by a full account of the system practised in the Royal 
dockyards in building ironclads. In two other 
chapters we also find detailed accounts of the methods 
of testing the materials used in the construction of the 
ships of the navy, whether built by contract or in 
Government dockyards, and of the operations con- 
nected with preparing, fitting, and fastening armour 
plates. The last named divisions of the work have, of 
course, a special interest for those who are connected 
with the building of war ships, but can hardly fail to 
interest all readers, as there are many points which 
admit of more general application than-might be sup- 
posed, 

Our space will not admit of our entering more fully 
into the character of those portions of the work which 
deal with the particulars of the construction of iron 
ships. We can only remark that the arrangement of 
the chapters is that most natural to a shipbuilder, 
commencing with keels, keelsons, and garboards ; 
passing to stems and stern-posts; then considering 
various systems of framing; next treating of decks, 
including descriptions of beams, stringers, tie plates, 
deck plating, &c.; afterwards treating, in order, of 
outside plating and bulkheads; and concluding with 
descriptions of topsides, rudders, iron masts, and mis- 
cellaneous fittings. Under each head the reader will 
find full information of past and present practice, and 
in many cases of proposed improvements. We would 
gladly particularise some of the more salient features 
of these chapters, if it were in our power, but. must 
be satisfied with stating our conviction that they will 
prove both interesting and instructive, and that in 
several cases the original criticisms on particular 
arrangements are well deserving of the notice of 
builders. 

Before bringing our notice of this book to a close, 
we must make brief reference to two chapters which 
are specially mentioned by the author, and which, 
even if they were not thus distinguished, could not 
fail to attract special attention—we refer to the 
chapter on “‘ Steel Plates for Shipbuilding,” and that on 
“ Rivets and Rivet-work.” The employment of steel in 
shipbuilding is, as our readers are well aware, one of 
the most important subjects now before the naval archi- 
tect and shipbuilder. The advantages accruing to the 
use of a material which affords equal strength with a 
much less weight than is required when iron is em- 
ployed, are too obvious to need any enforcement. In 
the pages of this and other professional papers, in the 
discussions at the meetings of the various societies in- 
terested in the subject, and in other ways this matter 
has been brought forward repeatedly; and, as far as 
our knowledge of the question extends, the result up 
to the present time has been to prove two things ; 
first, that the use of the material would be most ad- 
vantageous, and, second, that as yet it cannot be im- 
plicitly trusted, nor be reduced in thickness in anything 
like the proportion which would be anticipated from its 
strength relatively to that of iron. On account of this 
distrust, which cannot be fairly termed ill-grounded, 
the use of steel in shipbuilding has hitherto been com- 
paratively limited; but there can be no doubt that, 
as the manufacture of the material and our acquaint- 
ance with its properties become more fully developed, 
its employment will become more general, and that 
eventually it will supplant iron. As we remarked 
above, the records of the experience we haye had in 
the use of steel are scattered. throughout papers, 
transactions, ‘and proceedings, no compendious ac- 
count of the results obtained having been. published 
up to the time of the issue_of this work. Mr. Reed 
has in this instance also supplied a want which was 
generally experienced, having brought, together ac- 
counts of experiments with steel plates, of the ex- 
perience we have had of its use, and of various modes 
of treating it. The chapter is a most,valuable one, if 
we consider only the results of the expériments re- 
corded in it, many of which had not peeneney ap- 

eared, as the experiments were conducted in the 

yal Dockyards Ny the author. Among the most 


rie perc nhs eee 
ticular joa to the fen th the compara- 
tive effects produced by punching and drilling. steel 
plates, by annealing sive Pp , by increasing the 
taper of punched holes, and by toughening steel in oil. 

e remarks on the comparative merits of puddled 
and Bessemer steels, based upon experiments with 
those materials, are also of great value; and the reader 
cannot fail to be. struck with the brief summary of the 
considetations that have to be taken into account in 
determining the possible reductions in the scantlings 
pf steel ships. We cordially commend this portion of 
the book to the careful attention of our readers. 

The second division to which we referred above is 
that on “ Rivets and Rivet-work.”’ It needs no remarks 
of ours to enforce the importance of good arrange- 
ments of riyetting in all wrought-iron structures. The 
et has occupied the attention of iron ship- 
builders and engineers for so long a time, and has 
formed the basis of so many writings and discussions, 
as to have become well-known. Still we do not think 
it at all exhausted; and, in fact, the knowledge we 
possess on the subject is so scanty, the experiments 
which have been made are so few and incomplete, 
and the absence of any definite rules in practice is so 
much felt, that we gladly welcome any fresh contri- 
bution to the store of facts and opipions. Mr. Fair- 
bairn, Mr. Clark, Mr. Doyne, UU oyd’s Committee, 
and many others have taken up the experimental in- 
vestigation of the question at different times, but their 
experiments have been limited in their number and 
character to such an extent as to leave the subject 
in avery unsettled condition. Here also there was 
a great need of a comprehensive but condensed 
treatise, which should give the ascertained facts, the 
records of which could only be attained by searchin 
through numerous works on bridge construction, ro 
the various scattered accounts to be found in different 
journals and other publications. Mr. Reed has supplied 
this want, and brought together a most interesting 
store of facts and opinions relating to the subject of 
rivetted work, embracing all the more valuable infor- 
mation with which we were acquainted. But he has 
not stopped here; he has supplemented the accounts 
of the experiments made by the gentlemen named 
above with those of experiments recently made by 
himself in the Royal Dockyards, of which the public 
has hitherto possessed no record ; and besides this, he 
has given some very valuable criticisms and original 
investigations. In fact, this chapter may be fairly 
considered as a complete treatise on rivetted work in 
shipbuilding, if it is taken in connection with the 
chapter on Outside Plating. It contains descriptions 
of rivet manufacture by hand and by machines, of the 
operations connected with punching and rivetting, and 
of the machines employed, together with accounts of 
the prices of rivetted work in the private and Royal 
Dockyards, and remarks on the use of steel rivets. The 
practice of shipbuilders with respect to the lengths, 
diameters, and pitch of rivets is represented by tables 
drawn from various sources, and there is a very elabo- 
rate table giving all the particulars of the rivetted 
work of the Hercules, which must prove of great 
service. The results of the experiments recorded 
have relation to the shearing and tensile strengths of 
rivet iron and rivet steel, the shearing strengths of 
rivets in rivetted work, the friction of rivetted 
joints, and other important particulars. Among the 
most interesting of these are the discussion of the 
amount and usefulness of the friction of joints and the 
remarks on Mr. Clark’s opinions on this subject, taken 
in connection with the original and very interesting 
investigation of the reduction in the shearing strength 
of rivets due to “ putting in” or “ knocking down,” 
&c. There are other points of interest on which we 
would dwell did space permit; but we must pass on 
to notice what will, we are sure, prove the most inte- 
resting portion of the chapter to practical shipbuilders, 
viz., the discussion of the much-vexed question of butt 
fastenings. Every one who is interested in the sub- 
ject of construction is acquainted with the unsettled 
and unsatisfactory character of our present practice in 
the arrangement of the fastenings of butts. Mr. 
Fairbairn and others have experimented and written 
upon the subject, but yet their opinions have not been 
such as to pobiines practice to the extent required to 
produce uniformity of system. Some builders prefer 
zigeag rivetting, others cling to chain. Some few prefer 
single rivetting, many adopt double rivetting, in large 
vessels treble rivetting is often used, and in some cases 
quadruple rivetting is employed. We do not intend 
it to be understood that we advocate the adoption of 
any particular arrangement in all cases; what we do 





wish to see is the a of some fixed principle in 
every arrangement. e desirability of this is obvious, 





F labour, if the fasten- 
ings are too or a loss of structural strength, if 
tenings are too weak. On this account, we are 
always glad to investigate any proposal which attempts 
to reduce to system the process of arrangement; and 
certainly, on a review of Mr. Reed’s efforts: in this 
direction, we are convinced that he has made a con- 
siderable advance, which will earn for him the thanks 
of all shipbuilders. . After stating briefly the results at 
which previous writers and experimenters have arrived, 
the author points out what he believes to be mistakes 
in their deductions ; and this portion of his work can- 
not fail to interest even those who do not entirely fall in 
with his reasoning. He then proceeds to develope his 
method, beginning with plate-ties, and passing on suc- 
cessively to stringers, and assemblages of plating. 
Detailed and original calculations are given to illustrate 
the method, and the explanations are so ample as to 
render it intelligible to any one who has the commonest 
knowledge of arithmetic and mensuration. It is im- 
possible for us to refer more fully to this subject ; but 
we are sure that all who go carefully over this part of 
the book will be ready to yield to Mr. Reed the full 
amount of merit which he claims for his method, that 
it more nearly approaches accuracy than any previously 
proposed. 

e need only add to these remarks on the contents 
of this work, that there is a chapter on rules for ship- 
building, which gives the particulars of the alterations 
which have been made in Lloyd’s and the Liverpool 
Underwriters’ rules since 1862, and that the latest 
editions of both sets of rules are given in an appendix, 
while the reader has every facility afforded him im find- 
ing any information that he may desire by means of 
the copious alphabetical index and table of contents. 

In conclusion, we may inform our readers that the 
work is complete in one 8vo. volume of 540 pages, and 
that the excellent plan of having the illustrations in- 
serted in the letter press has been followed, thus avoid- 
ing the necessity for a separate volume of plates. 
There are upwards of 260 woodcuts, and five steel- 
plate engravings, so that we need not add any further 
remarks on the profuseness of the illustration; while 
as to the character of the wood engravings we can bear 
the highest testimony, and that of the steel-plate en- 
gravings is beyond praise. The style in which the 
volume is prepared, and the nature of its contents, 
both tend to the opinion that the work has, besides its 
other advantages, the merit of being comparativel 
cheap at-the published price. It will, we are confi- 
dent, command an extensive circulation among ship- 
builders in general, and will be especially useful to the 
officers and workmen employed in the Royal dockyards. 
The author states that one of the principal reasons of 
his writing the book was the desire to afford informa- 
tion to these public servants; and by order of the 
Board of Admiralty, the work will form the text-book 
on which the examination in iron shipbuilding of van- 
— for promotion in the dockyards will be mainly 

ased. 





Elementary Geometry. By J. M. Wi1son, M.A., Fellow of St. 
John’s College, Cambridge, and Mathematical Master at 
Rugby School. Macmillan and Co. 

Way is it that while every other European nation 
has abandoned Euclid, England retains it in nearly 
all her schools, as the only text-book for geometrical 
instruction? The recent School Inquiry Commission 
has opened the question, and great results must follow. 
Already Rugby has stnwere the question, by drop- 
ping Euclid and accepting another system. Euclid is 
full of faults, one of the most serious being the utter 
distaste it engenders in a boy’s mind for one of the 
most perfect and beautiful sciences. A boy takes to 
his Euclid like he takes to his pill and black draught, 
with a wry face. Why should it not be made plea- 
sant and attractive to him ? Why should his progress 
not be smoothed by the introduction of some of the 
practical applications of geometry into its earlier 
stages? ‘There is scarcely a single step in his subse- 
quent mathematical studies which the student does 
not find dependent on seme geometrical truth that he 
has learnt and forgotten, and finds he has to- get up 
again. Why should these not be hinted at in- the 
earlier stages as some inducement to bear them in 


»mind ? Huclid’s faults are perceptible even to the 


wry-faced boys themselves. A student must first 
attain by heart thirty-five hard and dry definitions, 
three postulates, and twelve axioms, most of which he 
cannot understand, and half of which he does not at 
onee require. The second and third propositions of 
the First Book are unnecessary and apparently absurd ; 
the fourth and fifth.are lengthy po: boured in their 
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demonstrations. The fourth might be made most 
suggestive, but there is no suggestiveness in Euclid. 
The seventh proposition shows that upon the same 
base and on the same side of it there cannot be two 
triangles that have the sides which are terminated 
in one extremity of the base equal to one another, and 
likewise those which are terminated in the other ex- 
tremity. It might be shown that every five-barred 
gate, over which every English boy loves to leap, 
owes its rigidity to the cross-bar that fulfils this 
theorem. at roofs, lattice girders, and scaffolding 
owe their stiffness to similar properties. We might 
go through all the Books, and show the errors of 
omission and commission, the want of simplicity, the 
frequent obscurity, and the forced style of its author, 
due to his desire to found geometry on the fewest 
possible number of axioms, the ruler and compasses 
only being the instruments employed, the continuity 
of its truths receiving no check and their sequence 
being unbroken. Mr. Wilson says: “ The exclusion 
of hypothetical constructions may be mentioned as a 
self-imposed restriction which has made the confused 
order of his First Book necessary without any com. 
ensating advantage.” . . . “ We put a boy down to 
his Euclid, and he reasons for the first time, a task in 
itself difficult enough; but we make him reason in 
iron fetters.” And yet Euclid is retained. The'study 
of geometry is made “‘stiff, obscure, hideous, and 
barren.” “ The result is, as every one knows, that 
boys may have worked at Euclid for years, and may 
yet know next to nothing of geometry.” 

A boy may, by an exercise of memory, repeat the 
whole of one book of Euclid; but he will not solve the 
simplest original problem. He may have been taken 
through the six books, and yet, when he commences 
trigonometry, he cannot prove that 

Sin (A+B)=sin A cos B+cos A sin B, 
by geometrical reasoning, without referring back to 
his Euclid. Moreover the retention of Euclid pre- 
cludes the introduction of modern nomenclature and 
modern methods into his geometrical studies. Loci 
and projections, so important to his subsequent pro- 
gress, are unknown to him. 

It is said that Euclid is taught not so much for the 
sake of his geometry as for the sake of his logic, that his 
method offers an oleiealile introduction to continuous 
reasoning and clear demonstration, and that his teach- 
ing is the basis of all true argument. His work is 
looked upon as a discipline for the reasoning powers. 
If this be true, it must also be true for any well- 
digested and well-arranged treatise on geometry. 
We do not object to the study of geometry, but to 
Euclid’s treatment of it. “The fact is,” says Mr. 
Wilson, “ Euclid is a beautiful exercise in logic to a 
mathematician; but the mathematics must in many 
cases be learnt first, or the training is hopelessly out 
of the learner’s reach.” Reasoning in the abstract 
and the investigation of the relations of magnitudes are 
two different things. If we require the first, we must 
learn logic ; if we would learn the latter, we must 
commence with geometry. Nevertheless the study of 
mathematics forms a grand training ground for the 
bar or the pulpit, for the platform or the lecture table. 
It establishes the habit of clear, correct, and consecu- 
tive reasoning; it induces the talent to apprehend 
and the art of convincing; it is an exercise for the in- 
tellectual powers of the highest character ; it produces 
the power of concentrating ideas, and it generates 
habits of study and thought which pervade every 
action of the mind. 

Geometry is the science of form; it treats of the 
properties of figured space; it implies extension or 
magnitude. Pure geometry admits only the straight 
line and circle. It is as much the science of space as 
arithmetic is the science of numbers, chemistry the 
science of matter, dynamics the science of force. It is 
the most perfect of the deductive sciences, and it rests 
upon the simplest inductions of experience and obser- 
vation. 

The study of every science must commence with 
certain definitions, or certain conventional meanings 
which must be ascribed to the terms about to 
be employed; but the definitions of apa must 
appeal directly to the senses. Euclid commences 
with 35; Mr. Wilson is satisfied with 6 to begin 
with. He scatters his remaining definitions, and 

laces them only where they are wanted. In 
Def. 2 we meet with the great departure from 
Euclid’s teaching, and the principal point upon which 
Mr. Wilson’s views turn. Euclid defines a line to 
be “length without breadth.” Mr. Wilson says: 
*‘A line has position, length, and direction, but is 
not considered as having breadth or thickness.” Not 
so terse as Euclid, but introducing a most important 
elemeut—direviion, Thus: “ Def. 4. A straight line 


is a line which has the same direction at all parts of its 
length.” “Def. 6. Two straight lines that meet one 
another have different directions, and the difference of 
their direction is the angle between them.” “ Def. 15. 
Straight lines which have the same direction, but are 
not parts of the same straight line, are called parallel 
lines.” Hence: 

“1. Pairs of parallel lines are in the same plane. 

“9. Parallel lines never meet, otherwise they would 
have different directions. 

“3. Straight lines which are parallel to the same 
straight line are parallel to one another. For straight 
lines which are parallel to the same straight line have 
the same direction as that line, and therefore have the 
same direction as one another.” 

The above will show the principal innovation intro- 
duced by Mr. Wilson. Is this assumption of direction 
into geometry sufficiently self-evident to justify its 
introduction? It is a necessity of all the higher 
branches of mathematics—the notion of continuous 
change, which is direction, is the essence of the cal- 
culus. Direction is the very heart of analytical geo- 
metry. It is the alpha and omega of a curve. 
Why not let it enter into elementary geometry? We 
do not require to contemplate the act of changing 
continuously, as in the calculus, nor do we require to 
define direction relatively to any fixed axis, as in ana- 
lytical geometry. We conceive the action done; we 
do not investigate its accomplishment. We may 
assume a line generated by the motion of a point, but 
we are not required to investigate the actual motion. 
This is kinematics, and will occupy us subsequently. 
We conceive the motion complete, the line generated, 
and the result—direction. A boy’s mind can grasp 
direction ; he must do so eventually, and why not at 
once ? 

Mr. Wilson introduces another definition of an angle, 
anticipating what must subsequently be comprehended 
in trigonometry: “An angle may be conceived as 
generated by the revolution of a line, OP, starting 
from some initial position, OB; and the angle is the 
quantity of turning required to make O B coincide 
with O P.” We almost wish he had at once introduced 
the conception of positive and negative rotation. Take 
his first theorems: “Af @ given point in a given 
straight line there can be one perpendicular, and only 
one, to that line ; 
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for let AB be the given line, O the given point 
init; then if a line, O P, drawn from O be conceived 
to revolve round O in the direction of the arrow, from 
an initial position coinciding with O B, it is clear that 
the angle POB will at first be very small, and less 
than PO A, and will continually increase as the direc- 
tion of O P alters, and PO A will continually diminish 
until the angle POB has become greater than the 
angle POA. Therefore there must be one position, 
and there can be only one, in which the angle POB 
is equal to the angle POA.” And therefore by Defi- 
nition 10, which immediately precedes the proposition, 
we know that “when one straight line stands upon 
another straight line so as to make the adjacent angles 
equal, each of these angles is called a right angle, and 
the line is said to be perpendicular to the other, or at 
right angles to the other ;” and therefore, by corollary, 
all right angles are equal. é 

We have thus indicated the principal innovations 
introduced by Mr. Wilson. He has only at present 
issued the first part, which treats of angles, parallels, 
triangles, and equivalent figures; and he has con- 
densed into thirty-one theorems the substance of 
Euclid’s First and Second Books, and a good deal 
more. Jt has been introduced into Rugby, and we 
trust its success is such as to justify the speedy pub- 
lication of the second part, which is to include the 
geometry of the circle and the applications of propor- 
tion to plane geometry. The latter will be particu- 
larly welcome, for the expulsion of Euclid’s Fifth 
Book has rendered the study of proportion sadly ne- 
glected in our schools. 

The theorems are all classified according to their 
subjects, from which the problems are separated ac- 
cording to the excellent system pursued on the Conti- 
tinent. Well selected series of exercises are care- 
fully intermixed and classified according to the 
method adopted for their solution. The work is well 





on together, and a credit to author, printer, and pub- 


be the development of geometrical knowledge in 
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ut we have not answered the question, Why is 
Euclid retained as the text-book of elementary 
yom ? = answer is, Recanes seen. He. Sener 
in e Lng language. range, too, consider ing 
that geometry has flourished so well in England. 
Newton adopted the geometrical method of reasoni 
in his immortal Principia, and it was adopted an 
imitated by his followers. Maclaurin supported its 
method, and Paige yen of Euclid, restored 
its pristine glory. Playfair wrote his “ Elements 
of Geen” in 1795. Leslie contributed greatly 
to its study and estimation by his Elements and 
Geometrical Analysis. Duncan issued a new work 
in 1833; but none of these took root and flourished. 
Euclid retains its sway. Potts, Colenso, Cooley, 
Todhunter, &c., have edited admirable editions. 
Mr. Cooley made a notable effort to re arrange and 
condense Euclid, but it met with little success. In- 
deed, few have seen this excellent little book. The other 
editions are too numerous to mention, and the authors 
who have attempted commentaries too multiplied for 
even allusion. Nearly all but those named have 
fallen into obscurity. The most successful and en- 
during are those which have most closely followed 
the great original 

In France, on the contrary, Legendre and La Croix 
each composed elements which have taken deep root 
in that country, and have completely supplanted 
Euclid. It is their models that Wilson has greatly 
followed. We believe Legendre is translated: into 
English, but we have never seen it. La Croix, whose 
18th edition was published in 1863, is a model of 
clearness, conciseness, and arrangement. In the En- 
cyclopedia Britannica, 8th edition, there is an admi- 
rable treatise on geometry, by Professors Kelland and 
Wallace, which deserves to be reprinted. They have 
closely followed Legendre. 

Certainly the most notable and boldest step yet 
taken in this country is that by Mr. Wilson, and it 
will probably meet with an average share of criticism, 
which is courted, and censure, which must be ex- 
pected. 

Mr. Wilson was senior wrangler in 1859, and he 
has for several years been head mathematical master at 
Rugby, where he has earned a very high reputation. 
He is supported in his revolutionary notions by no less 
an authority than Dr. Temple, the worthy successor 
of Arnold, the great preceptor of Rugby. 

_ After all, Euclid or no Euclid, Wilson or Legendre, 
it is worthy of consideration whether the absence of 
geometrical knowledge and the distaste for mathematics 
is not as much due to the mode of teaching as to the 
absence of a clear elementary treatise. Propositions 
are repeated verbatim without any reference whatever 
to their meaning. Who would teach writing without 
pen and ink, or drawing without pencil and paper? 
yet a boy is put to geometry without either pen or 
pencil, or even Euclid’s postulates, “the ruler and 
compasses.” We would insist that every figure 
should be carefully and accurately drawn, not only as 
directed, but in every possible way. At a recent exa- 
mination in mixed mathematics we found that not one 
single candidate could delineate properly one of the 
simple geometrical figures, and not one could use the 
mathematical pen and divided scale. Much also is to 
be effected by models and figures. The Paris Exhibi- 
tion contained many striking exhibits in this depart- 
ment, and particularly so in the Prussian division. 
We have not seen any importation of this character 
into England yet. Geometry appeals directly to the 
senses, and there is no sense so readily affected or so 
highly appreciative as the eye. Our chemical and 
physical teachers are finding this out. Would that 
our mathematical teachers would do the same. 

“There is no royal road to geometry,” as Euclid 
told Ptolemy ; but there is a rough and smooth road, 
a macadamised and an iron hats ; and we prefer the 
bright railroad, with its locomotive, to the hard and 
stony road with its coach and four. By both roads we 
attain our destination, but by the one with speed and 
comfort, by the other delay and trouble. Euclid has 
iven us the hard and stony road, let us hope Mr. 
ilson has eliminated the resistances. 





Strains on Girders. Calculated ia- 
grams. By W. Humper. Tebeeaat Cn ae 
We think nearly every foreign student of engineer- 
ing would be astonished if he knew what an extremely 
superficial knowledge the average assistant engineer. 
in this fatherland of practical engineering, possesses 
of the processes necessary to determine the strains 
on structures of various designs, and under different 





sher. Let us hope that it will inaugurate a new 


conditions of loading. There is no recognised autho- 
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rity in this country, such as M. Bellanger is in France, 
whose formule are accepted without reserve by 
alike. ‘The natural result is that, when we get beyond 
an ordinary girder bridge, there is little in common to 
be found either in the designs or proportions of iron 
structures issued from the offices of different engineers. 

The fact is, English engineers detest long formule, 
and have little faith in them. If involved formule 
should have been employed, and the results deduced 
were found at variance with those anticipated, few 
English engineers, confident in the soundness of 
their own judgment, would care to pursue the path 
indicated by theoretical considerations alone, no matter 
how clearly the mathematical sign-posts may have 

ointed out the route. Weare not prepared to admit, 
ona that because the facts are as stated, English 
engineers are less to be relied upon than their more 
mathematical confréres abroad. Were we to pro- 
portion the legs of our chairs or office stools by Mr. 
Hodgkinson’s formule for long columns, we should 
have to rest satisfied with four delicate props some 
half inch in diameter, as a sufficient safeguard 

ainst our obeying the same law as Newton’s 
celebrated apple. There are many similar instances 
on a grand scale, in which the engineer would be led 
to adopt equally absurd proportions if he did not boldly 
throw over his calculations, and follow the dictates of 
his own natural instinct. There are, on the other 
hand, a far greater number of cases in which he would 
be as helpless as his office boy if he could not avail 
himself of the researches of his predecessors, by the 
aid of formule of some sort or another, the simpler the 
better. 

To supply this universally recognised want of 
simple formulz, applicable to the varied problems to 
be met with in ordinary practice, Mr. Humber, whose 
works on modern engineering afford sufficient evidence 
of his qualifications for the task, has compiled his 
“Handy Book for the Calculation of Strains on 
Girders and Similar Structures.” ‘The arrangement 
of the matter in this little volume i¢ as convenient as 
it well could be.. We have first given the moments of 
rupture, and the shearing forces occurring on different 
points of independent and continuous beams, under 
every distribution of the load. Following this, we 
have indicated, in clear and untechnical language, the 
method of deducing the actual strain on different 
members of the given structures from the preceding 
data, and also of determining the strains directly by 
means of the parallelogram of forces. The neces 
distribution of the material to resist the calculated 
strains is next considered, and in this section are 
given tables of the strength of materials, and many 
other matters, for which we must refer our readers to 
the work itself. 

The system of employing diagrams as a substitute 
for complex computations is one justly coming into 
great favour, and in that respect Mr. Hamber’s little 
volume is fully up tothe times. Few problems puzzle 
young engineers more than those relating to continu- 
ous ‘girders. The practical impossibility of attaining 
strictly mathematical solutions of these problems is 
frankly acknowledged, and no higher value is claimed 
by the author for his formule than they deserve. 

Since we are nothing if not critical, we must pro- 
test against the dogma that the greatest economy of 
material is obtained in girders when the depth is one- 
twelfth the span. This is an old world notion, derived 
from the primitive forms of cast-iron and wrought- 
iron box girders. The necessity of giving greater 
depth, even up to one-fifth the span in many instances, 
when the load per foot run is considered, has often 
been maintained in this journal. Again, the type of 
girder materially affects the question. A depth of one- 
twelfth may be very proper for a box girder, and at 
the same time inexcusably extravagant for a lattice 
girder, which may ieoghanily be made with advantage 
double that depth. In another respect the matter 
given in Mr. Humber’s work is deficient. The moments 
of inertia of different forms of cross section are given ; 
but it has not been pointed out that the modulus of 
rupture would be different for each. The-result is 
that it is impossible to compute with any degree of 
exactness the breaking weight of a piece of T-iron, or 
ofa hollow shaft, from the data advanced by Mr. Hum- 
ber. This fault, it istrue, is common to all other 
text books on the subject; but that only affords an 
additional reason why the matter should have been set 
right in the work we have been reviewing. 





An Elementary Course of Plane Geometry. By Ricnarp 
Wormett, M.A. London: Thomas Murby, 32, Bouverie- 
street, Fleet-street, E.C. 

Ir is only of late years that educational treatises on 

the practical application of geometry to the arts and 


all | Euclid’s Elements, in all their abstract 


industries have been placed in the hands of students. 


interest only for minds of a peculiar bent, and for 
the most part are horribly obnoxious in the school- 
room. But-until recently none dared to add or to 
take away from the great master’s works, whose mind 
was probably unfit to grasp anything but abstract 
studies, and who was unaware of the universal ap- 
plicability of the laws he taught. Now, however, 
many new and able commentators and expungers have 
arisen, and, Colenso-like, have chased away, with the 
‘light of reason, the darkness of fatuous reverence. 
Mr. Wormell’s Elementary Course is one of the best 
we have yet seen. Almost every theoretical deduction, 
carefully and clearly demonstrated step by step, is 
illustrative of its application to architectural or me- 
chanical science, in the harmony of combined form, or 
the forms of mechanical motions, in the various opera- 
tions of the civil engineer in the field, and the devices 
of the educated artificer in the production of design. 
The work is very happily illustrated, and every pro 
blem will be found fall of interest to the student. 


A Rudimentary Treatise on the Manufacture of Bricks and 
Tiles, containing an Outline of the Principles of Brick- 





making. By Epwarp Dossoy, A.LC.E., M.I.B.A. Lon- 
don: Virtue and Co., 26, Ivy-lane. 1868. (Fourth Edi- 
tion.) 


Tuts work, originally published amongst the well- 
known Weale’s Rudimentary Series, in 1850, has 
passed through successive editions, until the fourth 
issue has converted it into a composite work, in which 
the original author’s part is comparatively a small one. 
Revised and corrected by Charles Tomlinson, with addi- 
tional chapters by Mr. Hyde Clarke, Mr. R. Prosser, 
and an appendix by Mr. ‘Tomlinson, the book has been 
at last perfected and its value infinitely enhanced by 
additions from the pen of Mr. Robert Mallet. This 
process of enlargement of the Weale’s Series appears 
to be systematically carried out in the new edition; in 
some cases, indeed, the work of the original authors 
is used as merely a lay figure clothed with the writings 
from other pens. A recent letter from Mr. Robert 
Murray, the original author of the “ Rudimentary 
Treatise on the Marine Engine,” sets forth the author’s 
views on the subject. It is, however, a grievance 
to be settled with the publishers, who are doing their 
best to keep the Rudimentary Series up to date, and 
to make each edition of more value than the previous. 
The one under notice contains thoroughly practical 
articles on the manufacture of hand and machine-made 
bricks and tiles. The first chapter is devoted to the 
consideration of the nature of brick earth, its temper- 
ing, moulding, drying and kilning ; the second chap- 
ter, by Mr. Hyde Clarke, refers to the process adopted 
in making bricks and tiles in Holland ; the three suc- 
ceeding, on the Nottingham, Staffordshire, and Lon- 
don practices. Chapter VII. contains information on 
the manufacture of encaustic tiles, and the remainder of 
the volume is filled with descriptions of various mechan- 
ical appliances connected with this branch of industry. 
As a handbook, this Rudimentary Treatise may be 
studied with advantage, especially by those engineers 
whose duties abroad may throw them altogether upon 
their own resources. 








CIVIL ENGINEERS IN INDIA. 

Tue civil engineers in the Department of Public 
Works in India have memorialised Government re- 
garding certain grievances in the rules that relate to 
their pay, position, leave, and pension. 

A statement has been prepared by them showing 
the pay actually drawn by each officer in the depart- 
ment on the Ist of April last. 
is ascertained that on the date mentioned there were 
under the Gdvernment of India, exclusive of the 
Madras and Bombay Presidencies, 111 Royal Engi- 
neers, 308 civil engineers, 4 Royal Artillery officers, 
52 Staff Corps, and 27 local and other military officers. 
These numbers do not include the Public Works 
Secretariat of the Government of India, the Railway 
Department, or the Account Branch. The India 
Secretariat and Railway Department contain 12 mili- 
tary officers and 1 civilian. The Account Branch has 
4 military officers and 7 civilians. 

Since the date mentioned 30 civil executive engi- 
neers have arrived from England, and several assistant 

neers received appointments in July, and 40 ap- 
pomtments are to be made in December. It is pro- 
bable, therefore, that, in a. month or two, there will be 
under the Government of India nearly 400 civil engi- 
neers—a number twice as great as that of all the = 
tary officers in the department. 

om the nature of circumstances, it is more than 





probable that the majority in numbers, which the civil 
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ill increase, and it can scarcely 

pected large a body of professional mea 
will be satisfied to submit to the disadvan as re- 
gards pay, &c., under which they labour without re- 
monstrance, or without an attempt to obtain the re- 
moval of the grievances complained of. 

Tt will be seen, on a reference to the statement, that 
the ten chief engineers are all military officers, that 
out of thirteen first-class superintending engineers 
twelve are military officers, and one is a civil engineer ; 
and that out of seventeen second-class superintending 
engineers (including executive engineers officiating as 
superintending engineers) thirteen are military officers 
and four are civil engineers. Taking the total of the 
higher appointments, out of forty officers, thirty-five 
are military and five civil. 

It would not be fair to argue, from a mere compari- 
son of these numbers, that civil engineers have been 
unfairly dealt with, as they have, comparatively speak- 
ing; only recently obtained a footing in the depart- 
ment. It is admitted, on the contrary, that, as regards 

romotion, they have been, on the whole, fairly treated 
CY the Government of India. Some of the local go- 
vernments were, perhaps, until recently, less fair in 
their treatment, and grievous complaints were at one 
time made against the Madras Government. 

So long as all promotion rests with military officers, 
it will, perhaps, be too much to expect that military 
esprit de corps and predilections will not have some 
weight. More or less favouritism is complained of 
in all departments; but those who have the patronage 
of the Public Works Department cannot be charged 
with an undue share. 

As long, also, as military and civil works are 
grouped together in the same department, and the 
same chief or superintending engineer has to deal with 
both, the civil engineer will perhaps always be liable 
to be kept a little in the back ground as regards pro- 
motion to the higher grades, and the only remedy for 
this would appear to be the entire separation of mili- 
tary works from civil, as is the case in almost all other 
countries, Civil engineers would then have a fair 
field. 

As long, too, as great anomalies of pay exist, there 
must be a tendency to push forward unduly a military 
man, whose pay is disproportionately large (in com- 
parison with the civil pay of his fi e) to a position 
where the inequality of pay will be less, and it is 
believed that an instance of promotion on this ground 
has recently occurred. 

There will also be a tendency to promote rapidly 
men high in military rank who are low down in the 
department with a view to make their pay more nearly 
equal to what it would be if in military employ. 
Military men who suffer in this way make it a strong 
plea for promotion; and instances of promotion on 
this ground are known to have occurred to the preju- 
dice of expectant civil engineers. 

Moreover, the old traditions of the department, 
which allotted the various grades to officers according 
to their military rank, can scarcely as yet have com- 
pletely died out. Until a recent date the rules of the 
department laid down that a chief engineer was to 
vacate his office on attaining to a major-generalship ; 
that a superintending engineer was to lose his appoint- 
ment on promotion to the rank of a full colonel; and 
that an executive engineer was to vacate on promo- 
tion to a regimental majority. A colonel was there- 
fore supposed to be an officer above the position of a 
superintending engineer, and a lieutenant-colonel or 
regimental major was believed to be of too high a 
saliery rank to fill the post of an executive. 

This rule has, it is true, been abolished, and military 
romotion does not now involve the alternative of 
immediate departmental promotion or loss of appoint- 
ment, but it would be perhaps too much to expect that 
the military mind has totally divested itself of the 
feeling that high military rank is incompatible with 
low departmental position ; and so long as the military 
element holds the reins of power, this feeling may be 
expected to evince itself every now and then by the 
undue promotion of some military officer. 

Time will, it is hoped, rectify these tendencies, and 
the more so, inasmuch a3 the supreme Government is 
disposed to deal fairly with civil engineers. 

To return to the statement, it will be seen, on 
examination, that some curious anomalies of pay dis- 
close themselves. Eight military executive engineers 
draw more pay from the department than all the civil 
superintending engineers except one. A staff corps 
offtcer, acting as a superintending engineer of the 
lowest grade, and a local lieutentant-colonel an execu- 
tive engineer of the first grade, draw more pay than a 
royal engineer holding the rank of a chief engineer of 
the third class, Several of the higher appointments 
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are held by majors of the Royal Engineers, and asa 
niajority in that corps gives brevet rank only, and 
carries mo pecuniary increase, these officers fare 
badly as regards pay, Their next military step, how- 
ever, will give them a very great increase. 

No military chief engineer of the first and second 
classes is allowed a higher pay from Public Works’ 
funds than can be drawn by a civil engineer of equal 
rauk, but a military third class chief engineer can draw 
from the Public Works Department nearly six per 
cent, more than a civil engineer, and the excess which 
can be drawn by military superintending engineers 
from departmental funds in the first, second, third, 
and fourth grades, swells to 12, 17, 29, and 35 per 
cent. respectively. One military executive engineer, 
officiating as a lowest grade superintending engineer, 
draws from Public Works’ fands 52 per cent. more 
pay than a civil superintending engineer of the same 
grade. 

The statement shows similar anomalies in all the 
grades of the executive branches, One local officer in 
the first grade draws a total pay 66 per cent. above 
the pay given to a civil engineer in that grade. Hight 
officers in this grade draw 38 per cent. from depart- 
mental funds more than a civil engineer. 


In the second grade, one local office draws a total 
pay which is 57 per cent. above civil pay. Seven 
military officers in this grade draw from Public Works’ 
funds 20 per cent. in excess. 

Amongst the third grade executives, there are seven 
staff corps officers who draw from the Department 39 
per cent. more pay than civil engineers. 

In the fourth grade three staff corps lieutenant- 
colonels are believed to draw from the Department 
more than 70 per cent. above civil pay. Two local 
officers draw a total pay of 56 per cent., and another 
draws 54 per cent. in excess. Even on the supposi- 
tion that the three staff corps lieutenant-colonels do 
not draw from the Department more than the pre- 
scribed maximum, and that, in the hope of good things 
to come, they each submit to lose for the present, by 
remaining in the Department, 227 rupees per month, 
there will still be in this e ten military officers 
who draw from Public Works’ funds from 18 to 20 
per cent. more than civil engineers. 

Four military first grade assistant. engineers draw 
from the Department 25, six others 19, and. thirteen 
others 11 per cent. higher pay than civil assistants. of 
equal rank. 

In the second grade of assistant engineers one 
military officer. draws from the Department 50, six 
others draw: 41, and twenty-two others. 32 per cent. 
more than civil engineers. 

In:the third grade there will be noticed but two 
military against fifty-one civil officers and one of these 
military men is a warrant officer. Military officers 
are not, as a rule, gazetted into the department in a 
lower grade than that of second assistant, whereas the 
Stanley civil engineers, who are supposed to have some 
training, have been hitherto placed in the third grade, 
so that military men not only have a considerable ad- 
vantage in pay, but they have had also the important 
advantage of one grade at starting. The local officer 
third grade assistant draws from the Department 51, 
and the warrant officer 65 per cent. more than civil 
engineers. 

the Account: Branch there is one staff corps 
lieutenant-colonel, controller of the second class, who 
draws considerably more pay than any other controller 
of the first class. 

It is believed that the majority of civil engineers do 
not deny that, under existing arrangements, royal en- 
gineers are fairly entitled to draw military pay proper 
from the Military Department, in addition to a con- 
solidated pay in the Public Works Department ; but 
few, if any, are prepared to admit that the privilege 
should be cutended to staff corps and other officers. 

In the case of any frontier war, or internal disturb- 
ance, military engineers are immediately liable to be 
drawn away from their appointments in the Public 
Works Department on mibery duty, and they then 
lose their mental staff pay. Staff corps and local 
officers are no more likely to be called on for military 
service than are civil engineers, and as they have given 
"p military service for employment in the Public 

orks Department, it is not understood on what 
grounds they should be permitted to draw military 


in addition to —— . Still less can 
tt be understood on what reiik caclede engineers 
are entitled to draw from Public Works’ funds a 
higher rate of pay than is conceded to trained civil 
engineers. 


ut what makes the grievance to be still more 
strongly felt is the fact that there is no, other de- 





artment in which’ a similar disparity of pay exists. 
n the non-regulation pe ow atl eppobigmeats are 
held by civilians, and military men promiscuously ; 


but the consolidated pay of the appointment is the 
same, whether the halder be a military man or a 
civilian. The same holds good in the police, tele- 

aph, and other departments. Why, in the Public 
Works Department — where a practical training in 
civil engineering is’ of all things requisite—a trained 
professional civil engineer should be allowed less pay 
than staff and local officers, who lack this training, 1s 
almost inexplicable. 

There can be no doubt that the scale of pay granted 
to civil engineers is too low. The chief engineer of 
Bengal, whether a military or civil engineer, should 
not receive less pay than the commissioner of a civil 
division, and a first-class superintending engineer 
should certainly not draw less than a magistrate and 
collector. 

It will be difficult perhaps to fix upon a scale of pay 
that will be satisfactory to all parties, but it will pro- 
bably be admitted by mos persons that the average 
pay now drawn from Public Works’ funds by military 
men, in each grade of the executive branches, cannot be 
in excess of an equitable remuneration for the services 
of a properly qualified civil engineer in that grade. If 
this be conceded the statement will furnish us with 
certain salient points from which a seale of pay can be 
arranged that will give no more than bare justice to 
civil engineers. 

These salient points can be best seen by a reference 
to the following ‘Table, in which the pay drawn by 
civil engineers is compared with the average total 
pay drawn by military officers, and also with the 
average pay drawn by the Public Works’ funds. The 
last column gives the revised consolidated pay sug- 
gested, and none but royal engineers should be allowed 
to draw military pay proper in addition thereto. 
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Executive Engineers 1st j 

grade officiating as Super- | 46 915| 1527/15 

intending Engineers of 2nd 1000) 1243| 1215) 1527/1200 

class) 2 | 

ie Engineers, Ist}! 999. 1080/ 1020, 1250/1000 

f 

Executive {Engineers 2nd?| -59| ggg ais! 900] 850 
grade | | 

Executive Engineers 8rd}'| go9 746! 683) 750! 700 
grade 5 | 

Executive Engineers 4th \* £622) §548) § $27) 
grade 600) 602) 0528 (600) 600 

Assistant Engineers Ist?! yo9' 503, 461, 500) 500 

Acistant E 2nd ik ta shin BI 
ssistant Engineers 2n ang! z ‘ ral 
—~ 300} 454) 403] 450) 400 

Assistant Engineers 3rd | 2n| 
~- } | 200] sat] 816) 380) 800 


* The upper figures are the averages if the three staff 
corps lieutenant-colonels in this grade draw full pay. 


Tt will seen that, in four out of the eight. grades 
collated in the Table, the consolidated pay suggested 
is actually below the average pay now drawn from 
Public Works’ funds by military officers. To equalise 
the scale it has been necessary, in the other four 
grades, to propose a pay which slightly exceeds this 
ave . 

In all the eight es the pay suggested is less 
than the average fs y + ta | miliary officers, 
and in one only out of the eight grades is it believed to 
equal the maximum drawn by them from Public Works’ 
funds, whilst in all the rest it falls very considerably 
below this maximum. 

It may fairly be assumed, therefore, that the new 
scale, if adopted, will not give excessive remuneration to 
civil engineers. Few, we imagine, will be disposed to 
deny that a first grade professional executive engineer 
should draw as much asa first-class district superin- 
tendent of police, or that a fourth grade executive 
engineer should draw as much as a fourth-class 
district superintendent, and the pro scale asks 
no higher pay in either ease, In the opinion of a 
great number, a first le executive civil engineer 
would still be underpaid at 1000 rupees per month, 
and as many in the dep t. will probably never 
rise above this grade, itis well worth the consideration 
of Government whether a periodical increment of 





should not be given in this gradé,’up toa pre- 
ne limit, as tu ote in the Account Beatich. thus 
if an officer gets no advancement after three years’ 
service in the grade, let his pay be increased from the 
proposed consoli pay up to 1100 rupees per 
month, and after six years’ service in the grade to 
1200 per month. This or a similar measure would 
without doubt prevent the dissatisfaction that is 
always felt by those who remain for a long time 
without a prospect of promotion. 

As regards the pay of the higher grades we think 
that chief engineers should be allowed 3000, 2500, and 
2000 rupees respectively, and that superintending 
engineers should receive 1800, 1600, 1400, and 
1200 rupees respectively. 

The change will involve a slight increase of expen- 
diture on account of establishments, but the increase 
in each province will be very trivial, especially when 
compared with the increased efficiency that may be 
expected from a measure that will open out better 
prizes for deserving men, and that will introduce 
satisfaction and contentment amongst a large body of 
Government servants, where now, with apparently 
good reasons, dissatisfaction is rife. 

It will be noticed that the arguments which have 
been adduced in favour of the proposed scale of con- 
solidated pay are based on the simple principles of 
equity and fair play. Many and weighty arguments 
for an increased rate of pay to civil engineers could be 
based on the consideration that, since the salaries were 
fixed, the cost of living has increased in most places 
nearly 50 per cent.; so that the pay, which was for- 
merly a competency, is now insufficient. 

The memorial next takes up the question of position 
and preeedence,. As regards position, covenanted 
civil engineers are classed with the general un- 
covenanted service, and are, therefore, subject to the 
rules of that service. 

The distinction between covenanted and un- 
covenanted servahts was probably explicit enough 
long ago, when, with the exception of the military, 
there was but one service in India—the civil service, 
which consisted of officers sent out from home under 
covenanted and uncovenanted subordinates appointed 
inIndia. The distinction was.then a marked one, and 
the. classification intelligible ; but since other = 
ments have been organised, containing men of educa- 
tion and scientific attainments, the distinction is. no 
longer appropriate. Government, we think, ought 
long ago to have ceased to class professional officers of 
a scientific department with native clerks and subor- 
dinates. Perhaps it is our innate conservatism as a 
nation that causes us to be so slow in adapting nomen- 
clature of classification to a change of cirewmstances. 
We have certainly retained a classification in India 
long after it has ceased to express fitly the organisa- 
tion of Government services, and after it has become 
not only inappropriate, but almost offensive. 

It certainly, too, appears invidious, whilst rank is 
recognised in the civil, military, medical, and ecclesias- 
tical services, and precedence accorded thereto, that in 
a large scientific department like the Public Works 
Department of India rank is not recognised. 

t is understood that the Secretary of State has ad- 
mitted that, inasmuch as civil engineers in the Public 
Works Department and educational officers occupy 
positions us to that of a covenanted civilian, 
therefore special furlough rules ought to be accorded 
to these services ; and it is believed that there will be 
but little difficulty on this head in obtaining his assent 
to the prayer of the memorial. Military and medical 
officers can obtain eight years’ furlough on half pay 
and allowances during the whole period of service, four 
of which can count for pension. Covenanted civilians 
can get six years on pay, four of which can count 
for pension. Leclesiastical officers have rules. still 
more favourable. Covenanted civil engineers can only 
obtain two years’ furlough one year after ten years’ 
service, am a second year after an additional eight 

ears’ service, neither of which count for pension. 

hey are also allowed three years’ such leave during 
the whole period. of service, none of which can count 
for pension. In fact, while the military, civil, medical, 
and ecclesiastical services are allowed rules suited to 
the requirements of Ew officers, civil engineers 
are onhietted to rules avowedly framed originally to 
meet the requirements of a subordinate native service. 

As regards pension; we think that the last two 

rayers in the memorial are exceedingly moderate. 


t might have been added, in paragraph eight of the 
memorial, that whereas covenanted civilians can retire 
onmedical certificateafterfive years’ serviceon apension 
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obtain a pension until after fifteen years’ service. We 
confess that we can see no ground for any distinction 
between -covenanted civilians and covenanted civil 
engineers as to the periods of service necessary to 
qualify for pension on medical certificate of incapacity 
for further service. 


THE SOCIETY OF ENGINEERS, 
November 2, 1868. | M 


Batpwiy Laruam, Esq., President, Chair. 
nd By ten —s at Home and “y 
EnRY Gor, Consulting 
(Concluded from page 412. 

In the generality of works as sow constructed, the gas, 
ote bering Ge condenser, is subjected to, the process of 
washing, either by means of the old-fashioned wash vessel, 
or the more modern contrivance called the serubber ; the ob- 


id 


fine ourselves to a few remarks al he. serubbe: 
Many very conflicting statemen been. in refer- 
ence to the effect of water in a some of the ligh 
iving constituents from coal gas. Several chemists, who 
ve the reputation of being oracles in these matters, have 
pa ig that water exerts pr apes, influence in diminish- 
ing the illuminating power o gas. Some engineers, who 
certainly have an equal claim t6 consideration from their 
great practical experience, say, on the contrary, that water 
produces a very injurious effect. In the year 1860, the 
author of this paper, in his capacity of engineer to the 






















Valparaiso» Gas ry, was. ophlget Pas enone 
the use of cannel coal on those w yet main- 
tain an illuminating power of nineteen candles. To 


effect this a series of experiments were made ually 
reducing the proportion of Boghead cannel from: 30 per 
reat, to 20 per cent. Rca coa. we in making the gas; 

e proportions of coal ultimately decided upun being 60 
cent.of native Chile, 20 per cent. at New Pelton, or prt a 
bituminous coal, and 20 per cent. of Boghead. The average 
quantity of gas prod per ton of this mixture was about 
10,300 ‘English cubic feet. The condensers were of the 
annular form, as introduced by Mr. Kirkham ; the scrubber 
was 6 ft. diameter and 14 ft, high, filled in the usual manner 
with four tiers of coke and breeze; the water was supplied 
by a coil of perforated pipe, and a conical dash plate. A 
water cistern was so ote as to give a 3ft. head above the 
coil; the flow of water through the scrubber was continuous ; 
the mean temperature of the air during the experiments was 
17° cent. or about 62°.6 Fahr. With the apparatus working 
in its normal condition, and with 30 per cent. of cannel, the 
average illuminating power of the gas was from 23.70 to 
24.50 standard candles; on reducing the —_ of cannel 
to 20 per cent., the light fell to fs ~ | 18.50; the flow of 
water through the scrubber was diminished, and a slight 
improvement in the light was observed. After a series of 
trials a system was adopted of allowing the water to flow for 
ten minutes, at intervals of two hours. By this arrangement 
it was found that the gas was sufficiently freed from tarry 
matter, and the illuminating power of nineteen candles was 
always maintained, the average being twenty-one candles at 
the works. 

The difficulty of getting rid of the residual products from 

manufacture, particularly ammoniacal liquor, has led to 
the plan of obtaining a stronger solution of the salts by - 
ing the liquor over and over again through the scrubber. 
The advocates of this process claim for it among other advan- 

es that more of the hydrocarbon vapours are retained than 
when the gas comes in contact with pure water; and it is 
possible that this may be to some extent true, because, 
although each time the liquor comes in contact with the 
gas, it takes up some gage of hydrocarbon vapour, or it 
may be some portion of the olefiant gas, yet as in the succeed- 
ing stages of its passage it absorbs more of the ammoniacal 
gas, the bs or egy, are to some extent liberated, and are 
taken hold of by the gas in exchange for the particles of am- 
monia it has given up; but whether this latter supposition is 
correct or not, it is certain that the use of a large quantity of 
water, in any form, is prejudicial to the light-giving elements 
of coal gas. 

In removing from gas its chemical impurities lime is un- 
questionably the most appropriate agent, and, in all situa- 
tions where it is possible to employ it, it should be used to 
the exclusion of all other substances. Considerations of 
economy, and certain sanitary regulations, have induced 
chemists and engineers to turn their attention to some of the 
metallic oxides as substances adapted for the purposes of gas 
purification, and now by common consent certain oxides of 
Iron are used as a substitute for lime in most of our impor- 
tant gasworks. The action of this material is'to remove the 
sulphuretted hydrogen, by the union of the sulphur with the 
iron, formi black sulphuret or sulphide of iron. When 
the ieaiolia fully saturated it isremoved from the purifier, 
and on exposure to the atmosphere a series of 
chemical changes, which result in the precipitation of the 
sulphur and the re-oxidation of the iron, which- again 
becomes fitted to act as a purifying agent: in fact the 

of reviyification may be carried on for months 
re the purifying power of the.material is entirely 


e ; 
process.a much larger superficial area is) necesary 
beige aman lime is age or It is very questionable, 
the ventures to think, whether the practice of increas- 
ing the thickness of the layers of the oxide is in all respects 
good, especially when the material is y spent... A very 
bjecti system is now in gas manufacture of 
ing the existence of carbonic acidin gas. The reason 
assigned for this practice is that the quantity is so small that its 
interference with the mag ne = Emtec as is easily 
compensated for by adding: a li meena‘ canessk in. tine yuo- 








gas, 
to construct gasholders, the 
millions, instead d 


b 
the case formerly ; 
ever recurring 
the larger the gasholder the cheaper its eost at per thousand 
feet of its contents ; but it isa question for serious consideration 
whether, as a matter of safety, these enormous depositories 


are 0 
cds the 
of our manipulations, the effect on the quality of gas by 
its storage was only of secondary importance; but if, as we 
are by recent eyents led to believe, a much higher standard 
of illuminating power is to be imposed on gas manufacturers, 
the advantages of these enormous gasholders may not prove 
so obvious in the future as they appear at 
sides other reasons that will suggest themse 
of eve! 


Eydrocarbon 
diminution of its illuminating effect is, of itself, a good ground 
for objection against the construction of what the author 
cannot help calling, peared 

leaving this part of his paper, t 
expected to say a word or two in reference to the mode in 
which some of these vessels are constructed, but as these are 
purely mechanical details, and do not in any way effect the 
condition or quality of the gas, he will reserve his remarks 
upon this subject, until offering a few observations upon the 
peculiarities necessary in the construction and arrangements 
of gasworks in foreign countries. 

* Before concluding the first section of this paper, the author 
desires to say a few words on the most favourable localities 
for 
site for works, the following are among the most essential 
siderata: Sufficiency of area, a low level, a good supply of 


water, on 

works these important conditions are sometimes most palpably 
neglected; as a 
with. In the earlier times of 
desirable that the supply should be as near as possible to the 
centre of the consumption, but modern practice removes our 


centres of our coal districts. 
might possibly be realised, if Gas and not LicHT was the 
product to be supplied; but if the public demand @as | req 
LIGHT, and not Ligut Gas, then the proximity of the 
works to. the locality of the consumption must be a vital 
element in the economy of gas manufacture. The longer the 
distance through which the gas has to travel before reaching 
the burner of the consumer the greater will be the loss of 
illuminating power ; hence it follows that a company supply- 
ing gas from works three or four miles from the di 
place where the gas is to be consumed will have to use a 
much larger proportion of cannel, or other light-producing 
material, to aN 

com; 
tionable if the advantages said to be 
Le pa of view, or the greater economy effected in the delivery 
of raw 
coke, tar, liquor, &c., will at all compensate for the increased 
outlay in mains and the attendant loss of illuminating power. 


in the construction of modern gasworks, view 
to their adaptation for the production of light, and not 
simply the generation of gas, the author now proposes to 
offer a few remar 
and less advanced countries than England, such, for instance, 
as the continent of South America, the field in which this 
branch of enginee: 
duced. As it is a continent for a great 
access, it may be 
the difficulties which attend the practice of the gas engineer 
in remote 


constructing purifiers for the oxide of iron | coast 
i than | Bahia, Rio de Janeiro, Monte Video, 
There are also works in course of erection at several of the 


cess of manufacture. These petty adulterations for the sake 
of @ paltry economy aré| unworth: 
have the control of such’ importan 


n 'y the position of those who 
t undertakings as our 
gasworks. Another economic suggestion has 


modern 
poe gar na pea spe of the as agatha porn 
itself, by allowing a ion of atmospheric air to be dri 
theonal the matbialaheng with the gas, thus ouine a con- 
3 
to 


tant decomposition of the sulphuret as fast as it is 
jury resulting to the illuminati er of the gas is 


for mou, Hf not all, of t e ills 


hat panacea 
lighting—“a little more cannel”—but id 





air should certainly be av: 
adulteration of the gas, 
and may lead to the most dis- 


epareine of a gasworks, the 
station meter, but as this 


unsafe, 


and capacity of gasholders. The 


using when recalled and contrasted with 

‘ cr ns of the t day. The demand for 
consequent on the reduction of price, has led engineers 
capacities of which are meas 
of th ds of feet, as was 

the 
that 


of h 
attempting to answer satisfactoril 





ing question of economy. Itmust be admit: 


ve objections. So long as the quantity pro- 
pan of manufacture oon the essential Vihect 


weg ral for, be- 
ves to the mind 
pot gas engineer, the fact that the storing of 
ly such as contains any considerable amount of 
vapours), is sure to result in an appreciable 


(especial 


large gasholders. Before 
e author might have. been 


orks, and the means of distribution. In ane a 
e@- 


drainage and easy access.. Even in some ern 
eneral rule, however, they are complied 
engineering it was thought 


works to remote distances, and some enthusiastic persons 
ve even suggested the removal of the manufactories to the 
Wild as this proposal seems, it 


trict or 


ce and supply gas of equal quality with a 
only a mile from its cousumers. It is very ques- 
ained in a sanitary 


materials, and the distribution of residual products, as 


Having thus touched upon some of the leading principles 
in relation 


ks on the construction of gasworks in new 


ring practice has been most recently intro- 
ifieult of 


ed to afford a very BP illustration of 


countries. 
ipal gas establishments on the east or Atlantic 


South America are those of Para, eg Pernambuco, 
and Buenos A: 


originally intended for modification of White's hydrocarbon 
7 dé modificati — rm — 
ing American resin as the source of amineting 
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a d el t 
somewhat different from the rong om the use of Eng- 
lish coal, the quantity of tar being less, but of ammonia 


pyrites. The first gasworks erected on this coast were those 
ot Lima and Valparaiso; these were of purely English 


ured | type,‘and not the best adapted for the climate or peculiar 


nature of those countries. ‘The retorts are set in beds of five 
and seven toa furnace. The retort house in Lima is con- 
structed with a raised charging stage, and a coke depository 
below; in Valparaiso the charging floor is on the ground 
level. In both establishments the retorts are charged with 
the scoop. In consequence of the prevalence of earthquakes, 
chimneys, of even moderate altitude, are inadmissible ; it was 
therefore found that beds of seven retorts eould not be worked 
advan usly. inthe works at V: iso the form of set- 
ting ultimately adopted was that of five, set in tiers of 
three and two. The retorts are 14in. by 14in., D shaped, 
and 8 ft. long inside ; the furnace is 2 ft. 3in. long and 7 in. 
wide at the bars, and 5ft. 6in. long and 1 ft. 4in, wide in 
the body. The heat is conveyed into the retorts by a row of 
apertures or nostrils on each side of the arch of the furnace ; 
from these it rises between the centre and outside retorts, 
and, after circulating round the two upper retorts, escapes to 
the chimney by flues under the two outside lower retorts. 
The average duration of the clay retorts is about two years, 
and of iron retorts thirteen to fourteen months. The mean 
yield per mouthpiece is 3200 cubic feet each twenty-four 
hours; the absence of sufficient draught is a serious draw- 
back to the efficient working of the furnaces, but this has 
been obviated recently by converting the horizontal main 
flue into a series of short chimneys. This plan is now 
in successful operation at the magnificent new station of 
the New York and Manhattan Gas Company. There each 
double setting of ten retorts, set back to back, is furnished 
with a small separate chimney, the products of combustion 
being carried through the roof of the retort house by an iron 
tube. The author, in constructing the new works for the 
city of Mexico, has adopted this plan, and has found that, 
even with wood fuel, clay retorts can be maintained at a good 
carbonising heat, adopting, it should be noted, the necessary 

recaution of increasing the width of the body of the furnace. 
24 designing gasworks for new countries it is a great error 
to be guided solely by home practice, especially in reference 
to retorts and furnaces. The number of retorts in a setting 
should never exceed five, and, even in the largest works, 
settings of threes should always be provided. The demand 
for gas in some of these countries is not at all uniform, 
especially in the case of public lighting; special festivals, 
and the exercise of police and municipal authority frequently 
interfere to affect in an important degree the quantity of gas 
uired. To meet such exigencies, it often happens that it 
would be better to light up two beds of threes than one bed 
of fives, or vice versd. Simplicity of arrangement in the 
setting of retorts is also of the utmost importance, so that 
the bricklayers’ and other work may be performed by com- 
puativdy unskilled operatives. The employment of native 

abour is an essential el t in the of all gasworks 
abroad. 

The condenser, scrubbers, and purifiers at Valparaiso are 
of the form and description usually found in gasworks at 
home. In the original design arrangements been made 
for cooling and refrigeration by using a large quantity of 
water, but this was found unnecessary. The purification of 
the gas is effected by the use of oxide of iron and lime. 
There are four purifiers, each 10ft. square, and 3ft. 6in. 
deep, with five tiers of trays or sieves. On the four lower 
tiers the oxide is placed in layers from 6 in. to 7 in. thick, on 
the top tier the layer of lime is 4in. thick. In consequence 
of a very large ) cera of the gas being supplied to private 
consumers, and from the peculiar construction of the rooms 
in Spanish-American houses, it was necessary to pay parti- 
cular attention to the purification. ‘The purifiers are worked 
in a series of three; the third one is always kept free from 
sulphur by putting a clean purifier in action as soon as the 
second of the series discolours the acetate of lead test. 

The site of the works being close to the sea rendered the 
construction of a brick t: impracticable; the tank and 
gasholder are therefore of iron. e gasholder is 80 ft. dia- 
meter, and 24 ft. deep, in a single lift. The roof is flat and 
without trussing. The outside, or guide framing, consists of 
eight cast-iron tripods, with wrought T iron braces and 

i The gasholder gives a working pressure of 3,3; in. ; 
it was desi at the period when non-trussed gasho 
were i the ne plus ultra of economical construction ; 
but we must not always estimate the value of a machine or 
apparatus by its prime cost, and it is very questionable if it 
is prudent to sacrifice safety and efficiency for economy. The 

Ider at Valparaiso has been a constant source of anxiety 
rom the upper ring or flange getting out of ~~ Ifa 
gust of wind caught the holder when it was full, the strain 
on the outer row of roof sheets often caused the rivets to 
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strip, and produce leakage. But the greatest drawback to 
to the use of untrussed gasholders abroad is, the risk of bad 
workmanship in rivetting up the top flange and rows of 
boiler plate: this is a difficulty often experienced at home, 
but the risk is tenfold greater abroad. Before concluding his 
remarks on the gasholder, the author would refer to what 
may appear a very simple matter, but really one of very great 
importance in hot dry climates, namely, the means of keep- 
ing the gasholder cool during the hottest part of the day. 
It is the universal stipulation on the part of the gas com- 
panies that the public lamps shall not be lighted when the 
moon is visible, and the practice is to reduce the stock of gas 
in the gasholder at such times as low as possible, consistently 
with safety, relying on the retorts to meet any sudden extra 
demand. During the summer, or dry season, the evapora- 
tion caused by the heat of the sun’s rays is so great that an 
immense quantity of aqueous vapour is formed in the gas- 
holder, which is carried forward by the gas into the mains 
and fittings, causing great annoyance and trouble. Paint- 
ing the roof of the gasholder white, and several other expe- 
dients have been tried to get over this difficulty, but the only 
one attended with any success has been sprinkling the roof 
with water by means of a rose jet. Nothwithstanding all 
that could be done, a very considerable amount of water is 
from time to time deposited in the mains and fittings, and it 
requires constant and careful attention to avoid inconvenience 
to the consumer. 

The distribution of the gas is controlled by governors at 
the works, and by regulating valves in the streets; these 
valves are necessary in consequence of the sudden elevation 
of the mains used for lighting a portion of the city built on 
a plateau at the height of several hundred feet above the 
main streets that surround the bay. An error frequently 
committed in this country is to suppose that the quality and 
illuminating we of the gas are matters of no moment in 
countries such as are now referred to; it is impossible to 
make a greater mistake, and for these reasons; those who 
would burn light at all, or at least those who would burn gas 
lights, are enabeiedle those of the class who have been in 
the habit of using either sperm oil, camphine, or wax or 
spermaceti candles; any new source of illumination must be 
at least equal or superior in brilliancy to each of these, and 
not more costly. Again, the rooms are generally very lofty, 
especially in the best class of houses, and to light such apart- 
ments well requires that the gas should of superior 
quality ; it should not, therefore, be surprising that the 
average illuminating power of the gas in Valparaiso is twenty 
standard candles, the minimum being nineteen candles. The 
failure, at a certain juncture, to maintain this quality, by 
the company whose works have been described, ca 80 
much dissatisfaction as to lead ultimately to the establish- 
ment of a one se the exclusive supply of 
private consumers. eir works are placed in the centre of 
their consumption, which averages 80,000 cubic feet per 
night, and their average annual loss of gas unaccounted for 
is searcely 6 per cent. It may not be out of place to mention 
here the cause of the reduction of the illuminating power of 
the gas on the occasion alluded to. The company had been 
in the habit of keeping a large stock of Boghead cannel, but 
became unwilling to continue this system, and arranged to 
receive periodical supplies of a few hundred tons, as ships 
could be found to take it as dead weight cargo. Trusting to 
the arrival of one or more such shipments, the stock became 
exhausted, and by a strange fatality two ships conveying 
cannel met with accidents, so that no cannel arrived for 
several months. To improve the quality of the gas a large 

uantity of American resin was bought, and used in conjunc- 
tion with common coal. The gas produced from this mix- 
ture, when used in the vicinity of the works, —— of 
tolerably good quality, but the consumers in the district 


most remote from the works soon had grave cause for com- 
plaints, first, for want of light, arising from the depreciated 
state of the ; and, secondly, for a still greater source of 
annoyance fom their oe Seis 

viscid tarry deposit that co! 

tap. The irritation caused by this 


stopped up by a 
ery sla, endo 
-for difficulty, as 
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already stated, laid the foundation of the new company. As 
a set off to these misfortunes, several very useful practical 
lessons were learned in respect to the deportment of gases 
generated from different su ces in the same retorts, and 
subjected to the same processes of purification. In the course 
of the experiments made when the coal supply failed, the 
following materials were used—resin, dregs ob whale oil, 
several varieties of vegetable oil, asphalte, refuse of sugar- 
cane, wine lees, and creosote, or dead oil. In using the resin, 
oils, and asphalte, the best results for enriching the gas were 
obtained by mixing the gases after the coal gas had been 
passed through the purifier, and allowing the mixed gas to 
~- through a dry scrubber before entering the gasholder. 
experimenting with the dead oil, or creosote, a very in- 
— modification of White’s hydrocarbon apparatus was 
esigned by a gentleman co with the Valparaiso Rail- 
way. The agent employed was superheated steam, the object 
sought to be obtained the decomposition of the vapours. 
The retorts were of iron, cast with a double bottom, so as to 
leave a space of about 1}in. to 2in. between the bottom on 
which the coal and the creosote were placed and that be a 
to the fire. In this space an iron steam pipe was " 
2 in. in diameter, screwed into the bottom of the mouliaioen 
and extending nearly to the back of the retort. A similar 
pipe was connected with the boiler of the steam engine, but 
was placed in the upper part of the main flue, so as to be ex- 
to the waste heat from the retort furnaces; by this 
means the steam became highly heated before entering the re- 
tort. ‘The steam, on issuing from the open end of the pipe 
at the back of the retort, acquired additional heat by passing 
over the surfaces of the bottom of the retort. On reaching 
the front it came in contact with the vapours and gases 
generated from the mixture of coal and creosote, which were 
carried away by a pipe at the back of the retort. A v 
large quantity of gas was produced by this process, wit 
an average of illuminating power of thirteen and a half 
to fourteen candles. The object of all the experiments was 
to find a substitute for Boghead or other cannel coal to 
produce gas of at least twenty candles quality; as none 
of the results met this requirement, the several processes 
were soon all abandoned. 

In the ment of gasworks in remote countries, it 
frequently occurs that the engineer is called upon to pur- 
chase or use coal of a character and quality of which he is 
entirely ignorant ; it is therefore highly important he should 
be able to make one or more commercial experiments before 
committing himself to the use of the strange coal. All coal, 
except some of the varieties of Scotch cannel, undergo a 
marked deterioration in their gas-making qualities when ex- 
posed to a long voyage, and especially in passing through the 
tropics. Another source of trouble and annoyance, particu- 
larly on the west coast of South America, is the gross frauds 

ractised in the use of false certificates as to the names and 

escriptions of coals offered for sale. All foreign gasworks 
should be fitted up with an experimental arrangement of re- 
tort, purifier, meter, &c., and the retort should, if possible, 
form one of the ordi sets charged by the stokers in their 
usual course of work. It frequently happens, however, that 
the results obtained by special ion are far from 
realised by ordinary commercial practice, and in no branch, 
probably, of what may be called chemical manufacture, has 
this experience been more frequently manifested than in gas- 


making. The test discre ies between laboratory ex- 
we Miractical working are of the most cosrmon 
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avoided. Care should be taken to provide ample covering 
for coals, but with sufficient ventilation. An abundant supply 
of water is essentia], with appliances for raising streams or 
jets to a considerable altitude. In all cases where hydraulic 
valves, self-acting seals, or lutes, and i in the lutes 
to purifiers, the depth of the sealing fluid should be greatl 
increased. The of olders, if required to be ccm d 
of iron, are better of wrought iron than of cast, particularly 
in countries exposed to earthquakes. If the engineer is not 
well aware of the nature of the ground, either by personal 
inspection, or very reliable information, he should shrink 
from designing a brick or stone tank for such countries. In 
laying street mains especial care should be taken to ensure a 
more than average depth below the surface, and a sufficient, 
but not too great, inclination or fall. It is also a wise pre- 
caution to make the capacity of syphons of tar wells greater 
than those usually employed in this country. 

In carrying on the operations of a gas establishment in 
countries similar to those just described, the engineer will 
find his duties and ite, apy infinitely more arduous 
and onerous than those he would be called upon to di 
in the situation of a r and engineer at home ; it is 
therefore of the utmost importance to him that his works and 
apparatus should be as simple as possible, consistently with 
due efficiency. 

Above all, let him employ to the utmost extent to which 
they are available the labour and the materials of the 
country. In doing this he may have to pluck up deepl 
rooted prejudices, probably to place in abeyance well 
grounded opinions, the soundness of which he may have 
thoroughly proved, under other but widely different circum- 
stances ; this he should be ready to do with cheerful alacrity 
and unreserve. ly he is most certain in a foreign 
country to achieve success in engineering and man i 
enterprises who acquires the most thorough knowledge of 
and influence over, the inhabitants of country, and 
masters most completely an acquaintance with the character 
and capabilities of its productions ; who can enlist the hearty 
co-operation of the people, and lay the native products under 
contribution to subserve his purposes; who, in a word, most 
completely adapts himself to the peculiarities of the cireum- 
stances, influences, and objects, which surround him in the 
New World in which he is placed. 








MOORISH WATERWHEELS. 


To THE Epitor or ENGINEERING. 

Srz,—In your description of Messrs. e’s tangential 
wheel, recently cinta te Spain for the Dube of Welleegtan 
= regretted that a drawing of the former wooden wheel 
not been preserved. 

As wheels, probably on a similar principle, are * sene 
Gee ee ea So oan per oe one 
visited some time back, and of which I made the rough 
sketches I enclose with this. (See engraving above.) 

It is situated on a weir thrown across the river Ebro, near 

i called Cherta, and which was constructed by a 

ish engineer in 1552, during the reign of Charles V. 
The mean difference of level between the upper and lower 
reaches of the Ebro, caused by this weir, is about 10 ft. 

be oh aed circumference of the wheel is kept at summer 
level of the lower reach (see section), and the water from the 
upper reach is admitted at A (see plan) by means of a rude 
description of sluice gate. 

As far as I could make out in the gloomy vault, whither I 
was conducted to see the machine at work, I should say that 
about two-thirds of its perimeter was dlovily surrounded by 

domed over to support the mill floor, the rest being 
exposed tothe diret fore of the steam. | 
regret, extremely, owing to ing at work, I was 
enable to tube any Semnbisnmtabien Gb to Gtioulete the per 
centage of useful effect obtained from it. 
I am, Sir, yours obediently, 
Joun Dickenson. 
St. Carlos de la Rapita, October 29, 1868. 
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Tue 11 in. steel gun recently made by M. F. Krupp, of 
Essen, for the Russian Government is the largest breech- 
loader which has successfully withstood a practical test. The 
trials with this gun were made at Essen in the presence 
of the representatives of the Russian Government—Major- 
General Maycousski, Colonel Tamonski, and Captain 
Doppelmayer in the months of July, August, and September 
last, and we now publish, from official sources; an abstract of 
the results of these trials, and some drawings of the 11 in. 
Krupp gun. p 

Figs. 1, 2, and 3 represent the Krupp 11 in. gun, as finally 
adopted for the Russian service. The gun is made of a cast- 
steel tube, with cast-steel hoops shrunk upon it, and with the 
c wy breech-loading apparatus invented by M. 

rupp. e total weight of the gun when complete is 
26 tons. That weight is exactly balanced upon the i 
so that there is no preponderating weight either at the front 
or rear. The rifling consists of 36 grooves, of 770in. and 
788 in. pitch, and 0.135 in. in depth. The width of the grooves 
at the ber is 0.79in.; at the mouth 0.64in. The 
between the grooves are 0.17 in. at the chamber, and 0.32 in. 
at the mouth. The normal weight of —— this gun 
is 225 kilog. (4951b.). The weight of jan prismatic 

der for a normal charge is 37.5 kil. (824 Ib.), and the 
initial velocity of the projectile is given as 1360 English feet 
per second. This gun has the chamber placed eccentrically 
to the main bore ; so that the axis of the main bore of the 
gun and the axis of the chamber, with its breech lock, do not 
coincide, but run parallel with each other at a certain small 
distance. 

The gun which was used during the late trials was not 
of the exact dimensions just stated. It was a cannon 
origi intended to be charged from the muzzle, and com- 

letely fini to the orders of the Russian Government 
ore the trials of last year had proved the breech-loading 
system of M. a to be so far reliable for heavy artillery, 
as it is now considered to be hy Hg Russian authorities. 
The order was therefore given to M. Krupp to transform the 
llin. gun into a breech-loader, and that transformed gun, 
which is represented in Figs. 4, 5, and 6, was submitted 
to the tests now referred to. This experimental gun has a 
total weight of 26 tons, and is rifled according to the same 
design as the service gun, only it is 26in. shorter in the 
barrel, and has its chamber concentric with the main bore. 
er i mentored me Soci th og serps 
one having a apparatus for measuring ressure of 
the in the chamber, the other ‘block was plain, and in- 
tended for being tested for wear. 

se pe sete pase flr by the — ie eg 
was 400, weight rojectile was iven, viz., 
Russi unde, or 496 Ib. English; the sight of charge fur 
an initial velocity of 1300 ft. was ascertained by some pre- 
liminary trials, and, in consequence, the charge of prismatic 


was fixed at 37.65 kil. The Russian Government sent 


supply of prismatic gunpowder, made at the works 
in Oc ta in’ Russia in 1866, fo the Eesen Works. The 


ee ee eee Cee filled 
with hexagonal prisms into which the gun’ is 
formed. These prisms were all laid parallel, 37 pri — 
one layer. The whole cartridge formed a hexagonal prism o' 
9.65 py eee and 8.8 in. ss : of inscribed 
circle, length o prism was 27 in. e es 
were solid cast iron shot with icod casting, 496 Ik total 





weight. 
‘The measurements of initial velocity were made by Captain 
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Laboulangé’s apparatus, consisting of two wire frames, one 
placed 18 ft. from the muzzle, and the other 32.8 ft. (10 
metres) from the first frame. The wires in the first frame 
were j in. diameter, in the second frame }in. The results of 
these measurements showed that the velocity of the shot on 
leaving the muzzle of the gun varied from 1337 ft. per second 
as a maximum to 1273 ft. as a minimum, the mean velocity 
obtained during the whole of the experiments being 1308 ft. 
per second. projectile was a solid cast-iron shot, coated 
with lead, and weighing 495 Ib., whilst the charge consisted 
of 824lb. of Russian prismatic powder. The experiments 
made with the Rodman apparatus, to ascertain the pressure 
in the gun chamber during the explosion, showed a mean 
result of 3099 atmospheres. On the 23rd, 24th, 26th, and 
27th of August a series of —s shots was made, and 
the Rodman apparatus showed that during this series the 
pressure in the chamber during explosion rose steadily from 
2300 atmospheres at the first shot to 4410 atmospheres at the 
thirty-sixth. On the trials of the 11th and 21st of September 
this gradual rise of pressure during. each series of shots was 
also very strongly marked. This result was probably due to 
fouling as the trials went on. 

The interior of the gun chamber and the barrel itself were 
carefully examined, and impressions in gutta-percha, taken 
from time to time to ascertain any permanent deformation, 
enlargement, or grossing produced by the firing. Fig. 7 
isa longitudinal section of the chamber of the gun. 

The gun, after having fired 400 rounds, of which only 12 
were charges of less than 37.5 kils. of prismatic powder, re- 
mained fit for further firing. It only showed a number of 
grooves in the front part of the ch , the production of 
which has been ascribed principally to the fact of the concen- 
tric position of the ch and barrel. The measurements 
of the chamber show a sensible a of diameter at 
the places where this gpocting had m place. The breech 
block, which was employed for 307 rounds, remained in per- 
fect working order ; it required neither repairs nor particular 
attention at any time during the trials, and it was only re- 
placed by the other breech Block, which contained the - 
man ap , when the pressure of gas in the chamber was 
intended to be measured. The Broadwell ring used for closing 
the chamber answered perfectly. 














THE PUDDLING PROCESS. 
To THe Eprror or ENGINEERING. 

Srr,—I am afraid Mr. Carmont and myself are not making 
our little discussion sufficiently interesting and instructive to 
the generality of your readers, and therefore with this answer 
to Mr. Carmont [ shall respectfully withdraw, unless (with 
your permission) I am requested to go on. 

Mr. Carmont givés me two experiments to convince me that 
wrought iron cannot be made without carbon. I cannot see 
much in either of them to convince me one way or the other. 
The rationale of the first experiment I should put down 
thus. The oxygen and carbon having stronger affinity for 
each other than for the iron (and coming within the sphere 
of each other’s attraction) combine, forming carbonic oxide, 
which is set free, and leaving in the pot wrought or malleable 
iron, more or less according to the quantity of scale or rust 
put in. 

— Experiment 2 is an old experiment in steel making, and 
serves to show that the slab or ball he puts into the bath of 
cast iron absorbs some of the carbon contained in that cast 
iron; but Mr. Carmont ‘will surely admit that the first ball, 





Y 


F1G.7/ 





FIC.6 


yy 
YY 
Y Y, Lp 


viz., that hammered and rolled off, to be the purest iron. I 
still cannot admit that “oxide of iron gives up part of its 
oxygen, and receives carbon in return.” The giving up of 
oxygen, as I said before, I do admit, but receiving carbon I 
still stickle at. Ifit is so I hope Mr. Carmont will clear up 
this point in his next answer. 

Mr. Carmont refuses to answer my question until I have 
answered his, and asks, “‘ What is it that causes the puddler’s 
heat to boil, and is it requisite that it should boil?” I think 
the rationale to his first experiment will be a sufficient answer 
as to what causes the heat to boil, but I think I have no need 
to remind him that, if the combination takes place on the top 
of the iron that the iron does not boil at all, and as to 
whether it is requisite that it should boil, I say no, not ab- 
solutely necessary, for many hundred tons of the very best 
iron have been made without boiling, and sent to Sheffield for 
scythe and tang iron; it has also made the best rivet iron, 
tinplate, &c., and this, mind you, was made on a bottom with 
no oxidising agent on it, viz., the “ sand bottom.” 

Yourself, Mr. Editor, seem to incline to the same view as 
Mr. Carmont about using good oxidising agents to make the 
bottom with, and to fettle the sides of a puddling furnace. 
In theory this seems perfectly right, but in practice it is 
wrong. The fact is (as Mr. Carmont must know if he has 
given that attention to puddling that I presume he has) that 
a good oxidising agent on the bottom would be all melted up 
by a single heat of grey pig. This he can prove by throwing 
water on a good bottom as soon asa heat is drawn and the 
cinder tapped out, and then charging grey pig. He will find 
that if a second charge is made without making a new 
bottom that the said charge will run through the bottom 


lates. 
. Now puddlers would not like to be making a new bottom 
every heat nor yet fettling the sides, and therefore, as I said 
before, they prefer a protoxide to a peroxide, or they would 
“— a non-oxide if er — ome —— — ‘ il 
e intelligent er ¢ s his bath cinder accordi 

to the quality of his iron, Ec allowance for what will 
come off the sides and bottom which he cannot prevent. 


Sheffield, November 11, 1868. VULCAN. 
ECONOMY IN FUEL. 


To tHe Epiror oF ENGINEERING. 

Srz,—As I know you are always happy to forward any- 
thing of eras rmit me, for the benefit of coal consumers, 
to propose a little scheme I have successfully tried. It con- 
sists in using fire bars through which there is a constant 
circulation of water. Now the heat, which in most boilers is 
wasted in ing the bars red hot, and maintaining them so, 
is (with the ci ting bar), utilised in making steam ; then, 

in, as they do not heat to redness, there is not so much 
chnker, and, lastly, when once properly fixed, they last for 
years. Boilers of the present day are very economical, but 
still there is room for improvement. If any person will only 
few Sits base etalk Shey wil Sad Sho saving i6 the conse of 
year many times more than the cost. I shall be happy 

to give any one information as to the construction, &. 
Hoping you will excuse my trespassing on your valuable 
space, 








I am, yours, &., 
A. C. F. Frawxut. 
7, Ogle Mews, Ogle-street, Portland-place, Nov. 7, va 
There is nothing whatever new in our eorrespondent’s 
‘3 thtte scheme,”—Ep, E.] 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 





Tons. 


Month etiding Sist: O@tdber, 1868... 22 ... 28/600 
ae & om ) Sart oom 10,000 
cs B | 


” ” 1866 os , 
” ” 1865 «=. 26 «. 18,700 
Ten months ending 3ist Oct., 1868 .. 166 «. / 
” » 1867 .. 165 ... 99,000 
m 1866 «182. 99,800 
1865 ... 218 ... 127,600 


” »” 

The highest month during the last eight years was July, 
1864 (the greatest year “in Clyde shipbuilding), when the 
tonnage reached 21,122 tons. The vessels launched during 
October were as follows: 
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000 | Conduct during the strike. They have 




















few ago that overtures woul¢ 
whew ee Settled by arbi 
Cuming affecked D¥: 


town are now. : 

the strike, and are giving 
operatives who remain out on 
given fault-finders an opportunity of 


slightest indication of a tendency towards intimid: 
A Rapid Run to Rio de Janeiro.—The Cit 
Janeiro, a screw steamer built by Messrs. Randolph, Elder, 
and Co., and launched on the Clyde only a few weeks ago, 
has made a most rapid run out to the city from which she is 
to ply. She went out from Falmouth to that city i the 
short time of 18} days, without stopping at any port for 
supply of coal, on the low consumption of 413 tons of Scotch 
coal for the voyage. I have a copy of the log before me. 
From it I find that the vessel logged, on two days, as much as 
300 miles per day, the number of revolutions being 56 and 
55 respectively, the pressure of steam being 54 Ib., coals con- 
sumed 23 tons, and the thermometer m the engine-room 
showing from 100° to 96° Fahr. 

Royal Scottish Society 9 Arts.—The annual general meet- 
ing of this society was held in Edinburgh on Mondayéven- 
ing, the president, Mr. George Robertson, C.E., in chair. 
After the delivery of the president’s address, the report of the 
Prize Committee was submitted to the meeting, and, —— 
the recommendation of the committee, the prizes were 
tributed as follows : : ’ 

1 and 2. The Keith Prize, value Lot ekg ns.—Jointly 
to Mr. Thomas Stevenson, C.E., F.B.S.E., for his communi- 
cation on new arrangements for li thouse illumination; and | F 
to Mr. William Swan, F.R.8.E., essor of Natural Philo- 
































metal report some improvement ; the edge-tool makers 
and tin plate workers are nearly all on full time, and the 
electro- and fancy trades are doing better. The orders 
for Rio, Brazil, and the South American markets generally, 
are about the average for this time of the year. To 
United States there is only a moderate business being done. 
The iron trade of South Gtaiedhice hes not boon greatly 
affected by the stop; of onan Se aoe to So tic. 
The works are fairly employed, and the —— und 
that the trade will get through the winter ly well. 
Prices remain without change. Pig iron is firm at previous 
rates. 

The North of England lron and Coal Trades.—Reports 
from. the posth_ state thet pig ison bas boon talkse, in mach 


larger tities . d month, and there i 
domease in, the stocks over 2,000 tons, notwithstanding 


sophy in the University of St, Andrew's, for his communica- iron is not tut: peloes ‘ere steady In the 
tion on new forms of 5 nee apparatus. ‘ coal and trade there is an improved demand for house 

3. The Macdougall-Brisbane Prize, value Ten Sovereigns. | qualities, but ts continue on a small scale, although 
—To Mr. David Stevenson, C.E.; F.R.8.E., for his communi- | a change for better has taken place them. The 


- 
ir 
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cation on aseizmatic arrangements designed for structures | quantity sent per rail is small, only abo havi 
in countries subject to earthquakes. t been sent south from Northumberland and Durham rend 
4. The Hepburn Prize, value Ten Sovereigns.—To Mr. | the week. 
Robert W. Thomson, C.E., F.R.S.E., for the description of 
his ** Pot” steam boiler. 
6. The Society’s Silver Medal.—To Mr. Robert M. Fergu- 
son, Ph.D., F.R.S.E., for his communication on a new way 
of obscuring window glass. 

6. The Esciety’s Silver Medal—To Mr. Hugh Fraser, 
Stirling, for his description of his “ Geocentric Tndicato 


and orders have come in quite freely since the close of the 
, aateaiig sone © “hceeite Cama Prices are firm, and 
yy ers are looking forward to a considerable adyance. The 
designed for elemen instruction in astronomy, and ex- | shipments of rails to America continue on a large scale, and 
hibited to the Society 13th April, 1868. i 


‘The committee also recommended that ‘special thanks 
should be given to the following gentlemen : os i 
1. To Mr. John Ross, Invergordon, for his description ofa 
platinum and silver retort. 
2. To Mr. William Thorburn and Dr. R. Pairman Biggar, 
for their joint communication on milk churning. 

3. To itr. Thomas Strethill Wright, M.D., for his com- 
ication on the nature of the “Chill” occurring on the 
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Glasgow Pig Iron Market.—During the past week the pig- 


iron market has, until within the last day or two, been quiet 
with a moderate business doing, and little change in prices. 
But on Monday a change set in, and some 5000 tons were 
sold at 53s. to 53s. 1d. cash, and 53s. 3d. onemonth. Yester- 
day prices went up to 53s. 3d. cash, and 53s, 6d. one month, 
and to-day, the market has been strong, with prices im- 
proved by 3d. per ton. No. 1 Coltness — No, 1 Gartsherrie 
are both quoted at 58s. Not much is doing in the way of 
exporting just now, nor yet in the way of importing from 
Middlesborough. The following is the statement of the im- 
ports into Grangemouth : 

Tons. 

For week ending November 7,1868 _.... 954 

» 09,1867 .. 884 


” ” 


Increase ese nee - 70 
Total imports till November 7,1868 ... 85,799 
” ” ” 9, 1867 eve 43,500 





Total increase for 1868 . 































surfaces of certain varnishes, and on its remedy. 

The Fife Coal Fields.—From a lecture delivered a few 
days ago at Burntisland, by Mr. Landall, mining engineer, 
and the best authority on this subject when I know of, the 
following facts are taken. Mr. Landall says that the coal 
fields of Fifeshire contain fifty distinct beds or seams of coal, 
thirty-four of which are woskahle, and in every case exceed 
ft. in thickness, and make a total thickness of 140 ft. 
Inter-stratified among these coal beds are four seams of black- 
band ironstone, and many clay bands and beds of nodular 
ironstone, The manufacture of pig iron from these iron- 
stones has not hitherto succeeded in Fife. There are about 
260 square miles of coal field in the country, but fully one- 
third is rendered unworkable by trap-dykes and other dis- 
turbing causes. Mr. Landall also calculates that there are 
about 140 square miles of coal field, in addition, under the 
Frith of Forth. So far as Fife is concerned, Mr. Landall 
states that there will. be no dearth of coal for centuries, but | i 

consumed. 


prices rather to give way. Steam coal is in more demand, 
and house iealilion ave wanes inquired for, On account of 
the demand created. by the early approach of winter prices 
have shown a hardening tendency. 








Aw Isrer-Oczanic Canat.—A company has been lately 
formed in New York for the construction of a ship canal 
across the Isthmus of Darien, to connect the Atlantic and 
Pacific Oceans. As the sum thought to be sufficient for its 
construction, $100,000,000, has been pledged by New York 
has announced that the 
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the inferior sea qualities must be worked and ot ae es eae De en ee 

Stok manne, tin. Gonen: of Hep Wah 5 Wae.vort Pome cee cnet, - i S the 

present g worked. basis for concession t privilege a canal 
New Water Supply for Béinburgh—I lately referred to across the isthmus. The main conditions amp teh oo dame 

this topic, but it is now fully before Spee, roe tion of the shall be for ninety-nine years, reckoning 
h is in p t, not much if at all inferior in its pro- from the day en which the canal shall be opened to public 

panes e See w Loch Katrine scheme. The question | ST Vi¢@, 10. Ww: cae at fai on oe 
been fully consi at a special meeting of the Edin- of the concession be allowed for ap makin este 

burgh Town Council, and on the re of Mr, J. W. Stewart, | Work; that the canal shall have and enough for 


C.E., Edinburgh, and Mr. J. F. Bateman, it has been re- 
solved, conjointly with the corporations of Leith and Porto- 
bello, to measures to secure Parliamentary authority to 
tap St. Mary’s Loch, in Selkirkshire, a distance of 37 


and bring its water into “Auld Reekie,” the “ Modern transit of vessels or ; passports will only be required 
Athens.” The reports from the engineers and from the com- ; the and its ports are to be always neutral ; 
mittee were unanimously approved of, and immediate action errands is forbidden. 
will be the result. to construct the canal may fix their 
# ae a oe we emg | 

each passenger, 
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1» 42,299, 
Association of Engineers in Glasgow.—The usual monthly 





forwarded) water has been admi 4 to 114 miles in width. 
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formed of two concentric gabions, from. 6 ft. to 7 ft. ks directly opposite a full ‘one. 
FORTIFICATION.—No. XVII. in length, the outer ie 6 diameter of 4 ft., the readily procig na pee ay Neem A 


Sappane, the subject of this paper, is the method 
of constructing approaches in siege operations, where 
other methods would expose the engineer soldiers in 
the trenches to the direct, or otherwise very effective 
fire of the besieged. Figs. 61, 62, and 63 are the plan, 
exterior and interior elevations of a sipgle sap. Asa 
rule, this is the form of the saps adopted in the zig- 
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zag approaches, which, to prevent their being enfiladed, 
are each directed on a line whose production lies out- 
side the works of the besieged. As may be seen by the 
plan and elevations, the parapet—which is on the 
side of the trench next the enemy—is revetted with 
sg and the head of the trench is covered with a 

er gabion. This is termed a sap roller, and is 


1 ; 
LONC/TUDINAL| SECTION ONA.'B 


inner a diameter of about 2} ft., leaving a clear 5; 
between of 8 in., which is tightly filled with hard 
pickets. The sap roller thus presents a musket-shot- 
proof mass to the enemy. 

Four men, numbered 1, 2, 3, 4, are employed on this 
sap. No. 1 works on his knees, keeping a gabion 
always in advance of his body. He places each gabion 
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covered is a serious risk, to be seen is to be shot, 
He never places a aa till he has loosened earth 
enough to fill it. He takes special care to drop the 
earth into the gabions. He excavates a trench of 18 in. 
wide and 18 in. deep. If this anywhere does not 
afford sufficient earth to fill his gabion—which it is 
just designed to do—he there widens his trench. As 
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—which. he sets inclined, as shown in Fig. 62, to 
resist the pressure of the earth—with-a short handled 
fork, leaving a berm, of 18 in. breadth, between his 
trench and the gabions. He places sap-faggots (short 
fascines with a pointed stake projecting from one end), 
as we have shown, of sand-bags at the junction of the 





gabion—the weaker points of his cover—and always 


he advances he, assisted by No. 2, each with a long 
handled fork, pushes forward the sap roller. No. 2. 
follows No. 1, and working also on his knees, 
excavates a parallel trench 20 in. wide, 18 in. deep 
No. 3 follows No. 2, and excavates his trench to a 
depth of 3 ft. No.2 and No. 3 crown the gabions 
with fascines. No. 4 completes this trench by in- 
creasing its Width 10in. Each man must work a 
clear length of 5 ft. from the man behind him. 
Major Straith says, “The earth excavated by the 
squad is first put into the gabions and then thrown 
over them;” but all the immediate conditions are 
likely (as far as we can see) to destroy the zest for this 
species of amusement. 

The leading sapper has the most laborious and the 
most dangerous post, which is therefore taken at regu- 
Jar intervals by each of the squad. In changing "a 
tions, the first mes last, and each of the other 
goes to the place of the man immediately in advance of 
him. Working parties, following the squad of engi- 
neer soldiers, deepen the trench and strengthen the 
parapet to any extent required. The rate of advance 
(or progress) is generally from 10 ft. to 12 ft. in an 
hour in easy, and 6 ft. to 8 ft. in difficult soil. This is 
termed the kneeling sap. 

The standing sap is worked by three men—all stand- 
ing. In this the progress is slower than in the kneel- 
ing sap, as it is wider, and of a regular depth, in cross 
section, of 3 ft., and worked by ¢hree men. No. 1 in 
the gg 3 sap excavates, as will be remembered, a 
depth of 18in., and this part is no farther deepened, 
but left as a step or banquette. In the standing sap 
No. 1, leaving a berm, or unmoved breadth between 
the trench and gabions, excavates a breadth of 18 in. 
and 3 ft. in depth. He fills two gabions, and loosens 
earth for a third. He then to the rear, and each 
changes his place, as in the kneeling sap. No. 2 and 
No. 3 each, like No. 1, excavate a breadth of 18 in. 
and depth of 3 ft., and thus a trench is formed 3 ft. in 
depth ard 44 ft. in width, covered on the side next the 
enemy by a parapet, which may be formed of gabions, 
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earth, and fascines, 4} ft. in height. The progress of 
this sap is 8 ft. per hour in easy, and 4 ft. per hour in 
difficult soil. 

The flying sap, as the term implies, is more rapidly 
constructed than those we have described. It is made 
without the use of a sap-roller, or mantelet of any sort, 
at the iead of the sap. For its construction a party 
of men—equal in number to the length of the line 
of sap, in feet, divided by 4—each carrying one or 
two gabions, with a pickaxe and shovel, march to the 
site of the work, and set their gabions side by side 
on the line indicated by a tracing tape, and fill them 
with earth as quickly as possible, or as they can be 
induced to do J the directing Royal Engineers, or 
the more ardent of their own officers, when infantry 
soldiers are employed upon this duty. A berm is 
here left between the gabions and the edge of the 
trench, as in the other saps. When each man 
arrives at his destined place on the adopted line, and 
?— his gabions as directed by the leading sappef; 

e disengages his tools and pickets, laying’ them 
between Ti 
length theyeorer, the measure of his taskk—the shovel 
parallel to tlie line of gabions, the pickaxe behind at 
right anglesite the shovel. If these preparatory ar- 
rangements be completed by any one before the order 
to commenée‘is given, he sits down, and waits for it 
behind hisigabions. Whew he hears the inspiring 
words he cdmmences the excavation of a trench, 1} ft. 
from the gabions, filling them completely before he 
throws any Oyerthem. In this way the second parallels 
in regular si were oommintiond How they are to 
be commen¢ed or carried out, or what are to be the 
rules, summary or in detail, for siege operations, with 
the vastly increased power of artillery, is what a genius 
like Moncrieff, or sad experience. must decide. But 
to our flying sap. The length of trench which was 
the task fotath man’ beford thé first relief was 4 ft. 
—the length covered by his two gabions, the width 
being 5 ft. ;depth in front, 3ft.; in rear, 3 ft. 3in. 
This length being finished by each, completed the’ first 
operation along the whole line. Inthe second relief 
the men were placed 6 ft. apart, and they increased 
the width of the trench 44 ft., increasing the depth to 
3 ft. 3in. in front, and 3 ft. 5 in. in rear, and forming 
a banquette on the inner side, standing on which the 
guard of the trench could fire with effect over the 
The third relief widened the trench 2 ft., 


pape. 
eaving the width of the sole 11 ft. 6in., depth at the 


rear 3 ft. 6 in., and cutting the reverse slope or exterior 
side of the trench, with a base equal to its height. 
Section 6 is the profile of a flying sap. 

The double sap has a parapet on each ‘side, and re- 
turns forming traverses alternately to the right and 


left. This form of sap, of which Fig. 64 is a speci- 
men, designed by Colonel Sir Joshua Jebb, R.E., is 
generally traced in the direction of the defensive 
works, therefore exposed to enfilade fire, and the object 
of the traverses is to screen and protect the assailants 
from this fire. The height and interval between the tra- 
verses depends on the command of the place besieged, 
and the width required for the guns that must ‘pass 
between them. 

This sap is commenced from a lodgment or 
parallel by passing the sap rollers, lashed together, 
over the parapet, or singly, and then setting them as 
nearly as possible exactly erd to end in the same 
direct line. The double sap we have -here illustrated 
is 28 ft. in breadth: This breadth is laid off in two 
directions, adopting a gabion in the parapet of the 
parallel as a centre. An opening is made through 
this parapet, shown on our plan as the passage from 
the parallel to the sap. The gabions and earth of the 
parapet opposite the other half breadth of the sap is 
adopted as = of the first traverse, as the first to 
the right in Fig. 64. 

When the sap rollers are lashed together they sup- 
port each other on uneven ground, and they are 
certain to be moved forward together when a fresh 
gabion is to be placed, This sap is, or was to be, 
worked by three brigades. ‘They each proceed as in 
the single sap. The unshaded gabions are not yet 
filled with earth ; and never will be. Other excavators 
follow the three squads, and complete the traverses. 
Our slight verbal description, and the plans and sec- 
tions we have supplied will, we hope, render the 
work and its construction sufficiently clear to those 
cae = to pee both. ca! pee and 

er of turning, as in the zigzags and in the serpen- 
tine sap, are ware completely roiled When the sap 
rollers are simultaneously moved forward the head of 
the sap is always completely covered. 

A double direct sap has designed by Sir H 
D. Jones to be éxecuted by three squads, free 


mself and the gabions—which ‘are, iii ‘the |’ 





right, centre, and left, who all work standing, differing, 
too, little from that which we have described to 
warrant its fuller notice here. 

A half double sap has been adopted when the 
besiegers come into very close contact with the 
besieged works, to form a lodgment on the glacis, 
constructed like a double sap, the gabions on the 
reverse side being generally filled and crowned with 
sand-bags, and afterwards removed when their cover is 
not required. 

The following is from General Gilmore’s notes on 
operations against the defences of Charleston : 

“The full sap proper was not employed. About 
180 yards were executed by the falt sap without 
revetting, and 300 yards by the half full sap, mostly 
without revetting. The full sap, without gabions, was 
advanced at the rate of 6 ft. or 8 ft. per hour, under 
the fire of sharp shooters and distant artillery. The 
artillery ‘fire of Fort Wagner, when directed on the 
sap, greatly delayed, and, on several occasions, nee 
its progress. A full sapping brigade consi of 
eight artificers and two non-commissioned officers of 
volunteer engineers, divided into two squads, who 
alternated on duty at the head of the sap, All as- 
sisted in moving the sap roller, which weighed about 
a ton. 

“The roller was moved forward a few inches at a 
time, the interval being closed up to it quickly by 
filling the gap with sand. The trench was dug 4 ft. 
wide and 2 ft. deep, with no berm. 

“The tools employed were one common, short- 
handled shovel for each sapper, two sap hooks, two 
strong levers, 12 ft. long. Axes were used for remov- 


ing roots and timber. 

“For the forming the top of the parapet a drag- 
shovel, madé by bending A geet of @ common long- 
handled shovel at right angles, was used.” 

The trench work of siege operations has been, we 
fear, always a serious difficulty for our directing 
officers, owing to the awkwardness of our infantry 
soldiers, which may be due in part to stiff setting-up 
and unwillingness to submit to such rough work, for- 
getting that the circumstances should make the true 
soldier forget every consideration but his duty, and, 
they have sometimes shown what seems very like, 
though it could not be, a trace of cowardice. It is on no 
slight ground we venture these remarks. The follow- 
ing on the same subject are the words of Field- 
Marshal Sir John F. Burgoyne, speaking from his ex- 
perience in the Peninsular War : 

“Tt is a melancholy fact, and which, unfortunately, 
tells particularly against the operations of the engineer 
department, that British soldiers, who have un- 
doubtedly as much spirit as any in the world, should 
not be ashamed of flinching from work under fire, but 
I think this, as well as their inactivity and want of 
exertion in working parties, will be very much got 
the better of when we have proper means and experi- 
ence for carrying on a siege with écla¢ and certainty. 
Works are not executed by the British in the time 
they should be, nor at all with the alacrity with which 
they are in other services. This is evident to every 
one, and an outcry is immediately raised against the 
want of skill in the engineers. I have known our 
men to refuse to take out their gabions and set to 
work ; the business is new to them; they want con- 
fidence, and sometimes tell the engineers that they are 
taken out to be butchered. I have myself placed, at 
different times, hundreds of gabions with my own 
hands, and then entreated the men to go and fill them, 
to no purpose. 

” Fons of the si in Spain I had an opportunit 
of pointing out to the Duke of Wellington a Frenc 
and British py performing a similar work of a 
trench, parallel to each other, and divided only by a 
wall; and while the French were working like so 
many ants, with officers and non-commissioned officers 
walking about from right to left encouraging them, 
on our side was, here and there, to be seen, at intervals, 
a single shovelful of earth thrown up, and no appear- 
ance of activity at all. 

“ The ilitary light in which the working parties 
are looked upon in our service is very unfortunate. 
A working at a siege seems to be held in the 
same consideration as one to clean out a barrack ; and 
as little attention and regularity enforced at one as at 
ve other, until the ingen = remonstrated with b 
the engineer, at whi re m 
surprised.” Such officers rg anny fg aye in- 
adequate idea—if they had any—of the vast importance 
of the duty. But such there must be till every officer 
in the service is compelled to acquire at least an ele- 
mentary knowledge of the leading principles of forti- 
fication. And, considering how easily this knowledge 


| engineers could suggest has been 





oo be acquired, it is one of the things hard to 
understand, why the Council of Military Education 
do not make its acquirement compulsory. 

The American war should have taught us the vast 
importance of every officer mastering this section of 
the soldier’s duty, and the readiness with which the 
rank and file there applied themselves to the forming 
of entrenchments should also be a lesson to us, as it 
has been’ to the French. One of the exercises of the 
infantry at the camp of Chalons is the covering of 
themselves with entrenchments, under the direction of 
the engineers. Every means and expedient that the 
pted to decrease 
the labour and increase the rapidity ‘of construction. 
The federal soldiers in the presence of oyr Deput, 
Quartermaster - General covered eth es Wi 
musket-shot-proof parapets in Minutes ; at the 
camp of Chalons, this summer, soldiers 
raised - valuable cover, for infantry gpned with 
. This is 
something di vements. 
We have, in men and officers, as good ma’ as any 
in the world; — training and the infision of a 
healthy spirit is all they require. os 

Sir Jolin goes on to say, in his usual kin and sym- 
pathetic tone: “There is oné thing, however, to be 
said in favour of our mén, whieli1s, Mat they are 
usually much too hard worked » tis very 
common to see men come ‘into the” les in the 
evening, who only left'them the relief Before, 
perhaps two or three ‘miles to go to camp. 
worth the consideration of the sone Ragone 
at the commencemeit,'to' calculate precisely what 
number of men can fairly be given by the besieging 
force to the trenches: ‘The men should not have 
trench ty of any sort oftener than six hours in the 
twenty-four, upon an ‘average, and this carifiot be cal- 
culated by taking the number of effectives present, and 
dividing them by four, for the number of covering and 
working parties, for there are so many men in regular 
employs, &c., who never go into the trenches, that it 
requires a more icular investigation ; allowance 
must be made for the parties the artillery will require. 
Certainly 500 men comparatively fresh, that is, fairly 
worked, are worth more than double the number of 
harassed men, who cannot be made to exert them- 
selves ; and if they have four reliefs of the trench 
duties, the other three-fourths wil} have enough to do, 
with all the camp and other duties, to make the busi- 
ness by no means easy to them. Implicit faith must 
not be always given to the adjutant-generals, who will 
constantly say, ‘Ask for any number of men you 
please, and you shall have them ;’ and in this sweeping 
manner think to take away all excuse from you for not 

tting on ; without considering the unfortunate men, 
ssw in this manner, neither will nor can do what 
you require from them. It is, therefore, the best plan 
to take only such a proportion as ought to be able to 
work well, and to make the best of that number.” 

Here we have a view, through a medium so true, 
that none will question the slightest ae to ex- 
aggeration, of part of the many hindrances that yet 
stand in the way of our directing military engineers. 
They cannot, in the carrying out of their great works, 
such as our fortifications, select and organise their 
staff of assistants, like Mr. Fowler, of any of our lead- 
ing civil engineers; they must take those who are sent 
to them, who may be men of good natural abilities, 
but wanting in special aptness or experience, for which 
no special aptness, unless that of genius, edn compen- 
sate, and even when they have the right man in the 
right place, they cannot be sure of keeping him there. 
He is liable to be ordered off to other duties, that 
might be discharged by some one of much inferior 
abilities; and another, to whom the duties, which 
he discharged to something near perfection, are entirely 
new, is placed in his position. 

All who can understand the —— of a directing 
engineer, and are truly just, will agree with us: That 
those who would fairly estimate the duties done, by the 
skill and vigilance, of our directing Royal i 3 
must duly regard these peculiarities of their 
conditions under which none of our leading civil engi- 
neers would for a moment dream of undertaking any 
of their great works. Pi 
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GENERAL MORIN. 
By Joun Bovune, C.E. 


Ar a time when the subject of technical education 
is exciting so much public interest in England I wish 
to direct more prominent attention to the labours and 
career of the man who of all others has done most to 
advance and improve technical education in France 
and other foreign countries. This public benefactor 
is General Morin, Director of the Conservatoire des 
Arts et Métiers in Paris, Member of the Institute, 
&e., and it is advantageous to know what he has 
done, since in initiating any scheme of technical educa- 
tion for our own country it is our interest and should 
be our study. to invoke the friendly counsel and co- 
operation of so gifted a eee ed and so experienced 
an instructor, General Morin I have not the pleasure of 
knowing personally, having never even seen him. But in 
common with every other engineer within the limits of 
civilisation, I have long been cognisant of the value of 
his researches in every department of mechanical 
jdnguiry, and like others I have been a grateful re- 
© cipient of his instruction. The late Mr. Joseph Miller 

—certainly one of the ablest mechanical engineers 
"that this country has produced—had always a most 
»lively,.admiration of General Morin’s ents, 
iand frequently spoke to me about them—dwelling on 


their eminently practical character, which formed a |. 


bb “eontrast to the futile sublimities which have 
us from other foreign engineers, and which 
»adyanced.claims upon our attention without adding to 
‘our knowledge. ‘!hrough the. whole. range of engi- 
Smeering and mechanics General Morin has travelled, 
ang has everywhere left his mark. What was unknown. 
he lored, what was obscure he jhas elucidated, 
what was ascertained he has formulated and made plain. 
The number of experiments he has made upon every 
kind of engineering process, structure, and mechanism 
is almost incredible—upon friction, traction on land 
and water, strength of materials, ventilation, &c., upon 
the power developed by turbines, steam engines, and 
other prime movers, and the power consumed in 
driving cotton, flax, saw, sugar, and other mills; also 
the relativeefficiencies of reciprocating, centrifugal, belt, 
and other pumps, and apparatus for raising water. It 
will be best, however, to give something like a chrono- 
logical account of the chief incidents of his career and 
of his more important works and researches. 

In his scientific career, which goes back to the year 
1825, when he was called to become professor in the 
school of Metz in succession to the illustrous Poncelet, 
M. Morin—persuaded that the most effective way of 
serving and honouring science is to render it useful 
and accessible to sllaae always proposed to himself to 
develope, adjust (justifier), control, and to modify the 
principles and theoretical rules of mechanics in ac- 
cordance with theresults of experiment, and to make 
theory and sserrinent zat. march before in all researches 
and for the solution of all problems. Such has been 
the constant aim of-this-eminent inquirer, and in the 
different works which he has published there is not a 
single reed ve givensrhion ismotithe result of this 

rocess and. of this comparison, » ah aig 
. M. Morin’gefirst,,.scigntific aa fe from 1831, 
when, to serg@,as a prelude to. ulteriab researches on 





the draughtagf carriages, he had toymmdertake a long 
series of .emperim: wpon,the dagtion of rubbing 
surfaces pe rigidity ,previously. amyestigated by 
Amontons, @oulomb, Rennie, and—others. His re- 


searches on ¢his important. subject 


four memoingy oad after 
bation of thes ny 
its orders igi1832-3-5... 


ing, scientifig works. 









some. experiments 
mments-were made in Ire- 
nier’s once yg - po 
sequently came into my possession.. The laws an 
sonable then in fora for ‘the management of the 
roads were based on hypothetical considerations rather 
than theoretical, but destitute of all experimental 
sanction, and the numerous. experiments made by M. 
Morin in 1837-8-9 and ’4J’ on carriages and roads of 
all sorts, by demonstrating the inaccuracy of the 
bases on which legislation had heretofore rested, finally 
led. the French y «eet to give, almost complete 
liberty to the important business of transport—a re- 
markable example of the useful influence whieh science 
can exer¢ise upon laws and industry. 
As professor in the sehool of artillery, and. engi, 







. ty studies, M. } the knowl -of them, and to furnish, for the study 

ce ole rs; iages and 4 ; of young: engineers, a id and valu- 
oy Sheyeexert on roads, } groundwork | which: spire confi- 

ymeer then possessed é results deduced therefrom:* ‘After having, 


designs of machinery, to discuss and calculate their 
effects, and the details even to the smallest dimen- 
sions, M. Morin, ere ps to have incessantly at 
hand, for the purpose of directing these young officers, 
the practical rules suitable for application in each 
case, was led to condense them at first for his own 
personal use into a sort of pocket manual, in which, 
reduced to their most simple algebraic expression, 
they satisfied all the requirements of application. 

In 1831 he thought that this sana which was so 
useful to himself, would be no less so to practical en- 
gineers, and decided to publish it under the title of 
“ Aide Mémoire de Mécanique Pratique.” But as he 
then intended this collection not only for officers of 
artillery and instructed engineers, but also for im- 
telligent working foremen who might be strangers to 
the algebraic notation of formule, he added to these 
form their translation into ordinary rules illus- 


fromthe practice of existing workshops, which tended 
to familiarise their employment... M. i ; 
united and brought legethed in this work—reduced to’ 
their most simple forms, atid’ without any other de- 
monstration than the sanction of experiment—all the 
rules which concern : 

vd. The flow of water through~apertures and in 
canals or conduit pipes. 

2, The movements of air and gases. 

3. Hydraulic motors both in regard to the calcula- 
tion of ‘their effects, based on numerous experiments, 


give tp all their parts, 
4. Windmills ; also steam engines as concerns their 
ce, their consumption of ‘fuel, and the pro- 
‘portions of their parts according: i 
ses 


5. The theory of fly-wheels andthe proportions to 
be given them according to the nature of the machine 
of which they are to regulate the movement. 

The transmission and modification. of motion. 

7. Friction : its laws and therules to calculate or 
diminish the loss of power which:it:oceasions. 

8. The draught of carriages and their destructive 
effects upon roads. 

9. The draught of wagons, whether common or 
steam. 

10. The strength of. materials and the stability of 
construction, the proportions to. give to the different 
parts of machinesasi as tobeonstructions in 
masonry, wood, iron; planks, pawements, and car- 
entry. 4 a. 

All these rules, relatingto questions so different 
and so varied, are summed wpa 
most simple and elementary.m@iter, and applied to 


if necessary, could be still redugédein size, or be 
divided into one op more pockebémaituals, forming 
reliable and valuable: companions* tothe practical 
mechanic. ei OMG 

This “Aide Méime@ire,” which@has already gone 
through five editionsam France, fwhich the sixth 
will doubtless soon be ‘published; been translated 
into most European, langu - rman, Polish, 
Russian, Danish, and Swedish. ” alone has not 
made use of; this hook, and contikes t6)}furnish to her 
mechanics,only:pocket-books of whieh the rules at 
best, vague and. insufficient, are urate, and 
are based-for the most part upon no prinéiple of which 
the mind can. perceive the justicé,"'' ' 

But however useful for the ‘current, applications 
whieh-the engineer has to make of the principles of 
science this “ Aide Mémoire” may be, it was not less 
nena to, demonstrate the pringiples- and exhibit 
the results-of those experiments in order to propagate 











al to teach thereapplied mechanics 


i mu pre for that study, 
who,could | be supposed to know more of 
mathematies than the elements of geometry, and with 


hardly any notion of algebra. In these conditions, much 
more difficult to deal with in order to spread the light 
of science over the greatest number of persons, it was 

to. know how to disengage a§ much as 


trated by numerical examples almost always borrowed |» 


and for, their introduction; also the proportions to | 


to their intended matters 


numerous examples in a single"@ptavo volume, which, |- 


- | tons, 58207.; nickel ore, 147.; arsenic, 411 


by the employment of the formidable apparatus of the 
analytical calculus. 

Following resolutely in the steps of the illustrious 
Poncelet, of whom he was the pupil and friend, M. 
Morin drew up and published, under the title Legons 
de Mécanique Pratique, a series of works in which, by 
the aid of the simple rules of elementary geometry, he 
succeeds in demonstrating and establishing, in a manner 
at once clear and vigorous, all the important principles 
of mechanical science and of its applications. These 
works, which reproduce almost the very text of the 
lessons which the author has given for ten years in 
the Conservatoire, are entitled, 

1, Geometrical notions on movements and their 


edition. 
2. Fundamental notions of mechanics and experi- 
mental data. Third editiog, 0" 

8. Hydraulics comprising’ everythi 







relative to the 





measurement of water, the i 
wat “ vend water ret pais 
sand apparatus destined for’ the | 
tion of water. oer ies we tit 
5. Steam engines; second edition in “comm non with 


6. Strength of materials com les 
a be a be propo’ ortoing the aera! pala 
elements of machines a buildings . Th tion,, 
: ee ee a aiid stat i 
. Practical manual o warming ventilating.” ~ 
i the bait 


M. Tresca. e first yolume only has d. aid 
mek Rare 


The two first of these works constitute 
the instruction which a foreman or 
contained in tHb*Wther works which treat 





special questions and of distinct branches of the pre 
fession. Taken together, the principles which eee 
veloped in them, as well as the rules which they con- 
tain, permit the resolution of themost ordinary questions 
which an engineer can have to treat without being 
obliged to have recourse to mathematical know 

of a superior order. The success obtained by 
pupils of the Ecole d’Arts et Métiers de Franee, who 
are now at the head of a great number of engine 
ro prove that, by the aid of sound principles and 
of the intimate and intuitive sentiment developed in 
practical men by the habit of‘carrying on works and 
the natural spirit of observation, there is little doubt 
that the mechanics who have issued from these schools 
have frequently been able to solve important problems 
more accurately and more easily than instructed men 
whose studies have only been made in the seclusion 


aidwexpressed in the of the cabinet. Many examples could be cited of this. 








ECONOMY IN FUEL. 
To THE Eprrox or ENGINEERING. 
Srr,—I see in the last number of Exerxgrrtne that a 
Mr. A. C. F. Franklin has favoured your readers with “a 
little scheme” which he states he has “ successfully tried,” 
and which he evidently considers to be a new invention. 

It may interest Mr. Franklin to know that the plan of 
making furnace bars hollow, and allowing the water to cir- 
culate through them so as to utilise as much heat'as possible, 
which he seems to consider his invention, was followed b 
the ancients at least 1800 years ago, braziers or portab 
furnaces so constructed having been found at Pompeii and 
Herculaneum, and the same idea has been frequently 
brought forward and patented by the moderns, one system 
having -been illustrated in your pages not many months 


since. 
Your obedient Servant, 
Cuas. F. T. Youne, C.E., 
Mem. Soc. Engineers, Assoc. 1.N.A. 
7, Duke-street, Adelphi, Nov. 16, 1868. 








Mingrats.—The production of coal in the United King- 
dom in 1867 reac’ 104,500,480 tons; that of the United 
States is said- to be ‘estimated at about 25,000,000 tons. 
Nearly one-fourth of the coal raised in the United Kin 
comes from the Durham and Northumberland ¢oal-fields. 
There were 2871 collieries in the United. Kingdom in 1857, 
and 3258 in‘1867 ; in 1857 the entire production of coal from 
them was only 65,394,707 tons.’ The following ‘statement 
shows the value of the~minerals*raised in the United King- 
dom in 1867 : Coal, 26,125,145/.; iron ore, 3,210,0987.; tin 
ore, 694,7341.; copper ore, 699,6937. ; lead ore, 1,158,0662. ; 
zine ore, 41,3402. ; iron. pyrites, 67,4587. ; gold quartz, 3241 


> gossans, &c., 

58087. ; wolfram, 627.; er 3 : 
coprolites, 70,3007:; salt, 9630. ; ‘ley fine and fire, 
,6502.; earthy minerals estimated 650,0002., making a 
total of 34,169,7971. The value of the metals obtained from 
these ores in 1867 was as follows: 11,902,5577.; tin, 
799,2037. ; , 881,7617. ; lead, 1,837 .; zine, 79,6937. ; 
silver, 805,884 on., 215,400/.; gold, 1520 oz,, 58902.; other 
ted, i 


inetals, estima‘ 15,0002. ; ak a total of 15,187,0182. 
Adding 26,125,140, the on a ‘production, 
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1867 is found to be 43,480,0927. In 1866 





ossible the exposition and the demonstration of 
from all the difficulties with which they 
ve ge 
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41,712,3804. 


transformations or elements of Cinematics. Third’ 
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METHOD OF 








APPLYING SPRINGS TO TRACTION ENGINES. 


DESIGNED BY MR. DAVID GREIG, ENGINEER, LEEDS. 








Wrillustrate above a mode of applying bearing springs to 
the driving axles of traction engines, whigh has been recently 
tented by Mr. David Greig, of the Steam Plough Works, 
Poods en, as is usual, the driving wheels of traction 
engines receive motion by means of a spur wheel or chain 
wheel on their axle gearing, with one of a train of wheels, or 
a chain driven from the crank shaft, springs cannot con- 
veniently be interposed between the said axle and the body 
of, the engine on account of the play of the aprings interfering 
with the working of the drivin —_ e object of Mr. 
Greig’s plan is to overcome this difficulty, and the manner in 
which he attains the desired end will be understood by a 
reference to our engravings, in which Fig.'1 represents a 
part side elevation, and Fig. 2 a transverse section of an 
— fitted with the arrangements. 
these figures a,a, are the driving wheels; these are 
mounted so as to be able to rotate on the axle, 5, but they 
are secured to the axle when travelling by means of brake 
straps, c, one of whith is connected with each wheel, a, and 
encircles a drum, d,; keyed upon the axle. .The strap is 
tightened up by means ofa screw at c!, and affords a ready 
means of disconnecting one of the wheels to facilitate the turn- 
i Ap round corners. The axle boxes, d, d, are able to 
ide up and down in the guides, ¢, ¢, fixed behind the firebox 
of the engine, one on each side; a side view of one of the 
guides, ¢, is shown separately at Fig. 3. Spiral springs, /, /, 
are interposed between the axle boxes and the cross bars, e’, 
e', of the guides, so that the hinder part of the boiler and 
engine is carried on these springs; gis the crank shaft of 
the engine, and by a spur wheel upon it it drives a spur wheel 
on the intermediate shaft, h, which also carries a pinion, h', 
gearing with a spur wheel, i, and this spur wheel, ¢, turns on 
a boss, k, which is fixed upon the wing plate, /, projecting 
back from the side of the boiler. In the side of the wheel, i, 
two pins are fixed, and they are connected by the drag links, 
m, with pins fixed to the side of the drum, d, and then the 
driving wheel, a, receives its motion from the wheel, i, and 
the whole of the driving gear is free to play up and down on 
the springs. It is obvious that other modes of connecting the 
wheel, i, with the drum, d, (or with the driving wheel) may 
be resorted to, but the arrangement shown is preferred. The 
plan is a neat and ingenious one, and we have no doubt that 
it will answer its purpose well. 








MASHING MACHINE. 


Srxce the publication of that portion of our series of 
articles on “ Brewing and Breweries,” which referred to 
mashing appliances, F. Colyer and Co., of the St. 
Mary’s Ironworks, Leman-street, have introduced a new 
form of ing machine designed and — by Mr. 
Osmond H. McMullen, of Hertford; and of this machine we 
now publish engravings. It consists of a vertical cylinder 
traversed by a hollow central shaft, furnished near the upper 
end with radial perforated arms, and surmounted by a 
small cone having a space beneath it. The water used for 
mashing is admitted to the hollow shaft through slots from 
the chamber immediately beneath the main body of the 
machine, as shown in the section, and rises to the perforated 
arms, from which and from the space beneath the upper cone 
it is distributed to the grist. 

_ Below the perforated arms the central shaft carries a 
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DREDGING MACHINES. 


DESIGNED BY MESSRS. MORRIS AND CUMMINGS, ENGINEERS, NEW YORK. 
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WE illustrate, above, an arrangement of dredge, designed 
and constructed «2 Messrs. Morris and Cummings, of New 
York, and which has been used with considerable suecess for 
Gotging between the “slips,” or jetties, on the Hudson 
river. In this machine the dredging is not performed by a 
chain of buckets, but by a single bucket; of somewhat peculiar 
construction, which is worked by the arrangement which we 
gen now ga to neater The te hiaged tage as = 

e seen by the engravings, of two parts hi together, an 
poder with an arrangement by which they can be opened 
or closed. The two parts of the bucket are hinged at their 
upper inner corners, and from their outer. sides tie rods, or 
links, extend to a crossbar, the ends of which work in guides, 
as shown. When this crossbar is raised in the ties the 
two parts of the bucket are caused to open from each other, 
whilst, when it is caused to descend, the two halves are 
forced together, and caused to securely hold any materials 
contained within them. The raising or lowering of the cross- 
bar in its — is effected by two chains, both of which pass 
up over the pulleys at the end of the crane-jib and down to 

e hoisting machinery, each chain being led to an indepen- 

dent barrel, One of these chains is attached directly to 
the crossbar above-mentioned, whilst the uther before being 
connected to that bar is led round a pulley placed beneath it. 

Whilst the bucket is being low it 1s suspended by the 
first mentioned chain, ard the crossbar is raieea in its guides, 
and the two parts of the bucket wg ey As soon as it 
reaches the bottom the strain is brought upon the other 
chain, and the crossbar is thus hauled down in its guides, and 
the parts of the bucket closed before the latter is raised to- 
wards the surface. The hoisting machinery consists of a pair 
of horizontal engines, which by means of a friction clutch can 
be made to drive either chain drum at pleasure. The bucket 





is guided during its descent by a pair of wooden poles at- 
tached to the guides of the crossbar, these poles working 
through eyes fixed near the top of the crane jib, as shown in 
the figures. After the bucket has been raised the jib is 
swung on one side, so that the contents of the bucket may 
be discharged into lighters, or any other receptacle for the 
dredged material. ‘ihe swing of the jib is regulated by a 
bar which catches on one or the other of a set of stops 
arranged at the head of the dredger, as shown in the plan. 
A oe machine, constructed on the principle we have 
described, will, we understand, be shortly at work, this 
machine being constructed to raise 2600 cubic yards per day 
of ee —_ wh a depth of from 20ft. to 26 ft. — pee 
emp wi ve a capacity of 44 cubic ut it wi 
ccmetiases bring up a greater quantity Ban hie in soft 
und. In the case of the smaller machine now at work 
cost of raising mud from between the slips is stated to 
be from 8 to 16 cents., or, say, from 4d. to 74d. per cubic 
ard; but it is ex that the larger machine will do it 
‘or less than this. In the case of the River improve- 
ment works, where immense quantities of dredging have been 
performed, the cost, inclusive of labour, i and all 
yy green but anes of ——_ — — 7 ose 34d. to 
. per ton, gers on the ordinary plan, but of very large 
size, being employed. At the Grand Banal ilin eae 
dam, also, the large dredging machines constructed by 
Messrs. W. Simons and Co., of Renfrew, have raised sand 
and gravel at the rate of 2000 tors per day, at a cost not ex- 
ceeding lid. per ton for labour, fuel, &c. Morris 
and Cummings’s dredger requires from five to seven men to 
work it, and one great point in its favour is the low price at 
which it can be constructed, the one we illustrate being made 
for 8000/, and the larger one for 60007. 





RESISTANCE AND TRANSMISSION OF 
MOTION.* 


By Prorgsson Henny Morton, Px.D. 
THERE are a number of phenomena more or less directly 
connected with the effect of high velocity in overcoming re- 


sistances, which are commonly regarded as forming a class 
by themselves, and requiring a special hypothesis for their 
explanation, or, if treated in the establi method, calli 


for an exercise of faith in a train of reasoning not in itse 
quite unexceptionable, which is at the least a source of dis- 
comfort to ordinary minds. 

As an illustration of the phenomena to which we allude, 
we may cite the oft-quoted experiment of shooting a tallow 
candle through a pine board, the piercing a slate with a 
pistol ball without Fag &e. 

In an able paper by Mr. John C. Trautwine, C.E., entitled 
“ Remarks on Foree, Motion, and Inertia,” published in this 
journal, vol. xliv., page 197, some of these difficult questions are 

fully expressed. We will quote, for want of space, but one 
of the illustrations used, although we would strongly recom- 
mend the article to all inte as an accurate and enter- 
taining discussion of a subject which has been inadequately 
treated by some even of the highest authorities. 

After various other and more elaborate illustrations, Mr. 
Trautwine says: ‘‘The ordinary coupling between a locomo- 
tive and a heavy train would break the action of an 
engine capable of imparting to the train, at one impulse, a 
velocity of 40 miles an hour ; yet it safely transmits the same 
amount of moving force when im by a succession of 
milder im ,” and, further on, “it would seem that 
moving force will of itself sever mediums through which we 








* From the Journal of the Franklin Institute. 
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may attempt to transmit too much of it, to unresisting matter, 
as well as to resisting force.” : : 

We believe that the obscurity of this subject will be greatly 
relieved if only a little thought is given to the nature of those 
molecular forces which are the most usual active agents in 
the resistance and the transmission of motion. 

It will then be seen that these are forces which differ in 
nothing but their range of action, and intensity, from 
gravity, or other like energies, and may be fairly compared 
with them in their mode of action. 

There is, however, another ‘point which, though self evi- 
dent, is apt to be overlooked in our study of all forces, and 
that is their relation to time, in the respect that the effect of 
any force must be proportional to its time of action. Thus, 
if a force is capable of producing a certain effect in one in- 
stant it will do the same twice over in two instants, and can 
do but half as much as this in! half the time. 

We should then first regard the particles of bodies as 
maintained in their relative positions, not by any general 
and indefinite condition of contact, but by the constant action 
of certain~forces of great but-limited power, and exerting 
this power; not without reference to time, but, on the con- 
trary, with entire dependence upow it, so that each element is 
exerting so’much force.in 80 much time, more in more time, 
lessin less time, in‘a direct jon. 

These general pri ipl i ‘4 = 
assume a case involving the transmission 
our theory in its explanation. 

Our conception of this subject will be rendered more easy, 
however, if we first consider a parallel case in which gravity 
might take the place of the transmitting or molecular force. 

Imagine the earth at rest in space, with a heavy body in 
contact with it at some point. If, now; the earth received a 
motion in a direction radial to the point of contact, and away 
from.it, the heavy body would remain in contact.so long.as 
this motion was not ter than that.of a body falling: oom 
a state of rest, i.c, 16 ft..in .the ‘first second, and.so on. In 
other words, the attractive force between the heavy body and 
the earth (which here represents the molecular foree of our 
actual experiment) is just equal to that which we express by 
so much matter (the weight of the heavy body) moved 16ft. 
from a state of rest, this power being put, forth in the time 
of one second. 

If, now, we require a greater force to be transmitted by 
“his attraction of gravity, either by asking it to move a 
prner mass at the same rate (as by prpereees Siw heavy 

Fe ee chustiain soto drameieapade from 
all resiétanees to motion), or by demanding pee velocity 
ing ‘the jearth to move-more than 36 fim the 
first second), we should simply*rupture the connection | be- 
tween the earth and heavy body. By keeping within the 
limits of the transmitting force epee in the — case was 
gravity, but might be°any other) we can transfer part 
part = amount of force to the second body, which wilt 





d, we will presently 
of motion, and test 


first. But as we know the double velocity implies a double 
total force, and thus, considering the doubling of the force 
and the halving of the resistances, we see why the number 
of these overcome, or the work done, should’ be fourfold. 


sisted in’ its wu the force of gravity. A 
double velocity would give a fourfold height to its upward 
path, because, traversing each distance in half the time, 
gravity would exert but half ite former effect within the 
same space, and so on, as before followed out. 

The body would come to rest when exposed for a double 
time to the resisting force of gravity. 

It may be objected that the time of action is not the true 
measure of 9 force, but rather the distance which it causes a 
body to move in a given time. But that this is not so, will 
be seen when we consider that any velocity once implanted 
in a body, needs no force to maintain it, so that all the 
motion afterwards executed by‘reason of that element, is a 
clear gain, having no equivalent of expended force as its re- 
presentative. Thus, a falling bedy acquires during the first 
second, a final velocity of 32ft. per second. If gravity then 
ceased to exist, it would still travel this distance in the next 
second, while if the force still exist, and is to be expressed by 
the motion produced, we would have it msible in the 
first second for 16 ft., and in the next for-48 ft. 

It is precisely this which introd the philosophical error 
into the method of estimating force by the product of mass, 
into the square of the velocity. 

But again, it may be said the true measure of a force is 
the heat it developes, and this,as we know, varies with the 
square of the velocity. We Would reply that all develop- 
ment of heat is unquestionably of the nature of overcome 
resistances. Thus the vibratory motions given to the atoms 
of bodies are given in opposition to and by overcoming their 
molecular forces, and, therefore, asin other cases, these 
forces will each individually poe 4 shorter resistance to a 
a high. velocity, thus render a great number 


ir companions ee an arrange 4 its motion. In 
other words, the previous exp ion may be applied word 


a: 





i en pte ie = <> ie 
, we may say, chainge prod inthe individual 
apuno-ad © sain i which we have heretofore called 


overcoming of their resistances, is heat. Therefore, if a 

double velocity overcomes a fourfold number of resistances, 

it developes a fourfold amount of heat. 

i wouldagain remark that the foregoing 
— 


curately fitted to its 
take a simple ease in. ari! 
fraction b other, we invert the second and 


ate ge Thus, for example, to 
etic, in place of dividi Se 
Vv. 





converted into motion in it, and be so stored up and 
lated without loss, all resistances being removed. 

We will now take up am actual case of transmission to 
which our principle should apply an explanation. 

A weight, W, rests without friction on a level plane, and 
a power, P (derived, say, from the action of gravity upon a 
heavy body), is caused to act upon it by means of a cord 
passing over a fixed pulley. 

In an instant of time, gravity exerts a certain pull upon 
the heavy body, which we may assume to be transmitted 
instantly to the first point of the cord; but how is it to travel 
along the cord? It is clear that the only mechanical con- 


nexion between the successive points of the cord, is their | f 


cohesive attraction’ for each other; it is then by what we 
may be allowed to call a stretching of this attractive force, 
that the power, P, can be transferred along the cord to W, 
and by no other means. Now, this molecular force is; as we 
have already seen, properly expressed by, and in fact con- 
stituted of, so much power in so much time, If, then, we 
draw one of these atoms from another with a force which is 
greater in the same time than that uniting them, a rupture 
will ‘oecur, and sé ‘much force only be transmitted as was 
exerted by the molecular power during the time that the 
weight was acting upon it. 

The questions and conditions here noticed, lead us to 
another cognate subject of similar difficulty, and amenable 
to similar treatment ; we allude to the relations between the 
moving foree and the work done by a moving body. 

We say and know that the vis viva, or work done by a 
moving body, varies with the square of its velocity, while we 
know by our previous reasoning, that the force expended in 
giving it that velocity only varies with the velocity itself. 

Thus the force of gravity will give a falling body a double 
velocity in a double time, during which it must have exerted 
a double force upon it. Here, then, we have a double force 
doing a quadruple work. Is this because by some wonderful 
and recondite property inherent in “velocity,” the double 

wer has been endued with an in doubled efficiency ? 

any writers leave us to think so; but we, on the con bo 
believe that the work done only seems to increase mo 
rapidly than the power implied in the increased velocity, by 
reason of a loss of efficiency in the resistances, in the over- 
coming of which the “ work” consists, and‘in fact, that work 
in this sense is no true measure of force. 

As we have before seen, the molecular forces (which are 
those that most commonly play the part of resistances), as 
well as all others, exert powers proportional to the times of 
their action. If, then, a moving with a certain velocity 
overcomes a certain number of these resistances, or, for 
example, penetrates a medium to a certain depth, before its 
motion is arrested, it has overcome so many resistances, each 
acting for such a length of time. If, now, the same body, 
with a double velocity, meets the same medium, it will pene- 
trate each resisting element in half the time, and so receive 
from it but half the resistance it experienced before. If, 
then, its total force were only equal to what it was at first, it 
would go twice as far, cr overcome twice as many resistances ; 
because each of them would: be but half as effective as at 





This is perfectly éorrect and unobjectionable as a 
of obtaining certain results, but if the final expression 
(e. g. $< 4) were regarded as a rational explanation of some 
process (the inverting step being ignored), it.could not well 
convey a very true or satisfactory impression. So, when we 
calculate the efficiency of various forees by the formula 
S=me*, we are simply transferring one v from the denomi- 
nator of a fraction expressing the resistance, to the nume- 
rator of the quantity expressing the force, which we have a 
perfect. right to do, provided that we recognise this as a 
mathematical process, and not as the expression of a physical 
act. 


Our object in writing the above, is to make clear that this 
is the actual state of the case, and thus, in this and the other 

ints noticed, to offer to those. who may feel the appetite 
for such « supply, the reasoning which has satisfied in our- 
selves the craving {after a rational account of things that 
had a'‘certain air of paradox about them, as commonly 
enunciated. 








THE NEW LINE TO BRIGHTON. 

Tue following is Mr. Brunlees’ report upon the new line to 
Brighton, which we have noticed at some length on another 
page: 
EnxGtneEr’s REPORT. 

Westminster, September 16, 1868. 
To the Promoters of . 4 ewe and Metropolitan 
4 


iy. 
Gentlemen,—According to your request, I have surveyed 
a line to Brighton, which I think will in every respect meet 
your views, inasmuch as it will be inexpensive, with only one 
tunnel, of a quarter of a mile in length, and having no other 
heavy works. The length of the new line to make will not 
exceed 46 miles. 
In order to obtain the great advantages of a West-end as 
well as a City terminus, the line I propose, commences by a 
junction wif the London, Chatham, and Dover Railway, 
near the i 
Croydon, where a convenient station can be made. 
passing h Croydon it runs for several miles over the 
old Smitham Bottam tramway to Reigate, affording also a 
very convenient station for that place, from whence it pro- 

through Crawley, Bolney, New Timber, and Piecombe, 
passing over the south end of Clayton Tunnel to the east 
side of the Brighton line, and thence alongside that line to 
Brighton, where a central and low level station can be found 
nous So Gh, Rota SSN ae aap 

I have already stated proposed ve 
one dun tunnal, ond tanta de tae wl 
not be heavy, to avoid which, I have 
Se et ce ae cares tm Gk 
our ing ish lines, whi curves present 
me | ing of an exceptional character 
t 


be observed that I have carried out your instrue- 
tions, and have laid out a main 


trunk line only, without an 
that at Dulwich, by which 


Similar reasoning would apply to the case of a body re- |! 
motion 


Station, it then passes through Norwood to } miles. 


ients not | f 


access to the Victoria and Ludgate-hill Stations can be ob- 

pron iy Sapa ig yc I powers, which will have to be 

applied for over the London, Chatham, and Dover Railway, 

from the point of junction at Dulwich to its Metropolitan 
Bax 


As the «line is to be worked as a trunk line and without 
connexion with other railways, facilities will be given for the 
introduction of improved and more efficient rolling stock, in 
ou apsticly adnpled to the peculiar sogsapeaieas ot aati 
ort, i pted to t iar requirements of sucha 
traffic as will be conveyed between the metropolis and the 
sea coast. 

I estimate the cost of the proposed line with rolling stock, 
stations, land, and all contingencies, at 1,320, 

As I consider this estimate ample for the completion and 
equipment of the railway, I would suggest that the capital 
account should be fixed at the amount you propose, and, in 
lieu of any increase thereto, I would recommend that a re- 
serve fund, based on a careful estimate, should half yearly be 
set apart to meet all the renewals and requirements for de- 
veloping an increasing traffic. This line may be looked upon 
as an exceptional one, inasmuch as being a trunk line only, it 
can be more economically worked than lines which are ham- 
pered. with branches. traffic is also such that, with 
moderate fares, I believe it will yield a good dividend from 


its ing, and leave a sufficient margin for such a renewal 
fund as I have recommended. 
I have the honour to be, 
Gentlemen, 


Your obedient Servant, 
James BRUNLEES. 








AMERICAN RAILWAYS. 

Tus principal railroads of the United States of America 
may be divided into ‘four classes, viz.—the Atlantic lines, 
which extend: the Atlantic Coast from Maine to 
Florida. None 'of -t ‘were constructed for the purpose of 
“developing” the ¢ountry through which they pass; but to 

‘of commerce p ate existing. i 
between Boston and Washin are double track. Nearly 
the whole of them were completed as early as 1840. The Sea- 
board and Lake lines: These are the Harlem and the Hudson 
River lines (160 miles, and 150 miles long) extending ina 
northerly direction from New York to Albany, and the New 
¥ork Centrat (298-miles) which extends in a westerly direc- 
ee cade iaben. ee oo ay og Erie ; and the Erie 

: which ‘exten m Jersey City, opposite 
New. ork, 40. Dunkirk ‘on Lake Erie. e Salen the 
Hudson pand:the New York Central lines are remu- 
nerative to their shareholders. The Erie line, whether from 
bad it, of from its “ broad gauge,” or both, is not 
a line» ‘All-these were completed in 1%51. The 
estern lines’ running west of the Alleghany Mountains: 
They have for the most been constructed, in advance of 
the wants of commeree, for the aye a of “ developing” the 
country they Very few of the Western lines, ex- 
cepting those poate of land grants, have paid dividends 
to their shareholders, who, generally, are content with the 
enhancement in the value of their farms, co: uent on the 
facilities which the railways afford for getting their surplus 
produce to market. :The Western lines are continually on 
the increase; very few of them were completed previous to 
ee rai ast Trunk lines which are limited in 
number, owi é@ “few passes through the Alleghan 
Mountains: They have been cuasteasted tee the psn of 
Pee of the Western ree to the 
and transporting emi ts, manufactures, 
— &c., from theeast to ‘the aot Each of these 
}occupies a toute following the old turnpike roads, or 
public works, and consequently each line has very consider- 
able local traffic. SNE Of these lines, the Peansylvania 
Central and the Baltimore and Ohio, were completed in 
1854. The third and only remaining line—the Chesapeake 
and Ohio—is in course of completion. 

Two lines are now in the course of construction in the 
State of Ohio, one to meet the Chesapeake and Ohio line at 
the mouth of the Big Sandy River, and the other to meet its 
branch line at Point Pleasant, both termini being on the 
Ohio River. ‘The distance from New York to Cincinnati, vid 
the Erie and Atlantic and Great Western lines is 862 miles. 
The Atlantic and Great Western is not, as its corporate title 


lotta geld co See Sans area o r 
trunk line. ——— ca, a station on the line of 
Erie Railway, 414 miles north-west of New York, and ex- 
tends across Pennsylvania in a south-westerly direction to 
Dayton, Ohio, a town 60 miles north of Cincinnati. The 
distance from Philadelphia to Cincinnati, vid the Penn- 
Ivania Central and Pittsburgh, Columbus, and Cincinnati 
lines is 711 miles. The distance from Baltimore to Cincinnati 
vid the Baltimore and Ohio and Marietta and Cincinnati 
lines, is 578 miles. The distance between Richmond and 
Cincinnati, vi¢ the Chesapeake and Ohio line, is but 546 





Tue American Worxine Man.—The average life of 
labourers in the United States is estimated at 464 years ; the 
average number of days of work in this climate, 250 in each 
year. The average of an adult for board and 


y 
Suppose a labourer to on an @ 8 day for 
pag ee nr 
a . / and 
ohne left 450 als. i 








junctions or branches, except 
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THE MONT CENIS RAILWAY. 
Tue Italian t of the Times speaks as follows 
pecting Pp t, state of the Mont Cenis Railway. He 
says: “I regret to inform you that the Mont Cenis Railway 
Company has come to considerable grief, and that the com- 
taly are in a very dis- 
the 25th of October there 
the trains had arrived 
to you, at all hours of the 





munications between France and 
turbed and uncertain state. si 
had been constant great de 

in Turin, as I think I thence 









passes 


; he Splugen was still very 
ticable about ten da Gat : 
The Commice are likely to hein fe ‘ ie 


ge route and that by 

hig winter. Later on the 

Mont Cenis ry will attests Tunning, but it is 
evident that they must first have a, | pply of engines. 
‘They have been working the line with a aate dozen, and at 
the t time they Rave probably not half that number 
available. From the’ very first the epmpany has laboured 
under great difficulties, in surmounting whichit has displayed 
praiseworthy pluck and perseverance, and everybody must 
sympathise with the daring enterprise, and deplore its mis- 
haps. But it a to me they haye endeavoured to do too 
much for the limited means at their.command. For the first 
winterit “would surely have been only prudent to reserve 
their limitedpower of traction for passenger trains. Instead 
of that, they tam‘goods trains, and the eonsequence is an 
immense accumttilation of merchandise at St. Michel, which, 
for want of ¢over and because it eannot be put out upon the 
ground at this:season without incurring damage, has to 
remain in the carriages of the Paris, Lyons,.and Mediterra- 


nean Com + which brought it there, and thereby incurs a 
heavy daily ¢ The locomotives furnished to the Mont 
Cenis Company were not of the best description, and the 


have failed to: do the work allotted to them. It is a fact that 
an engine which has performed a return journey across the 
mountain almost invariably needs. more or less repairs on 
getting back‘to’ St. Michel, where there isa lack of means 
to repair it... Fresh: pieces have to be got from a distance, 
and much delay ensues. It is the, opinion of competent 
judges that/the line cannot be proper ty worked with less 
than twenty énginés. The wear and tear is great in 
locomotiyes constructed on the Fell system. It was 
naturally sought to show the utmost.possible advantage in 
spéed over the old mode of crossing the mountain, and five 
and a quarter hours were fixed as time for performing a 
journey which due consideration for the engines ought to 
love extended to seven hours... It was something like makin 

a steady roadster do a racer’s work, Of course the animal, 
overstrained, knocked up, This.seéms,to be the real history 
of the matter, although it must’be admitted that so great a 
snowfall early in November could hardly be anticipated, and, 
had it come at a later and more usual date, it might have 
found the company better prepared. There was every dis- 
position on the part of the Alta Italia company to co-operate 
with and assist it, and if was obviously for the advantage of 
that company to do so, and to p ite and facilitate traffic 
actoss the Mont Cenis in preferemee to that by way of 
Marseilles. ‘The energy shown by, the Mont Cenis people 
has on more than one oceasion.been so remarkable that it 
would not greatly surprise me to hear that they had cleared 
away the snow and recommenced rumning, perhaps with the 
aid of sledges for a short distanee over the summit of the 
mountain. But any revival of this. kind could be but spas- 
modic and brief unless sustained bya. fresh supply of loco- 
motive power. Whether the traffi¢ ever the mountain be by 
diligence or by train, heavy snow drifts always have re- 
tarded, and probably always. must occasionally retard, the 
arrival of travellers at their tion; but, in order to 
secure a through service from Paris to Turin and vice versd, 
it is indispensable that the company, should be able to 
jguarantee conveyance to all the trave who arrive either 
at Susa or at St. Michel.” 

In reply to this communication the Secretary of the Mont 
Cenis Railway Company has addressed the following letter 
to the editor of the Times: 

Sir—In reading your correspondent’s letter of the 15th 
inst. from Florence i find a statement concerning the Mont 
Cenis Railway which I must. beg leave to correct, as it 
is caleulated te. convey wrong. information to intending 
travellers. ’ E 

Your eorrespondent states that our line has ceased running 
since the 6th inst, and that “the concern seems to have 
completely broken down,”’ whereas, although our trains were 

_for a few days much. delayed in ence of an unusual] 
sheavy fall of snow (whieh in some places was to the depth of 
20 ft.), we sueceeeded in re-establishinga regular communi- 

| cation on-the 9th inst., and have continued to do so ever since. 

As ayproof that our line. is in working order, I beg 

; seapectiully to call your atten to a telegram jin the 

of to-day, to thereffect that ‘Lord Mayo, en route to 
fran the over Mont Cenis Railway, in 

‘four hours,” or ur quicker that the time generally 
occupied. 


ing the inguilicicney pf ‘out locomotive power 
‘alee to by yer nd vents yo mention that, in 
order contingencies; four additional en- 








eet me FD 


B 7 
© 18, Gresham-street, E. 


_ 80 conspicuous a 
* | past five or six months, hag, at last isappear peal stad 
place stands complete, the) reed peneurt ountain that* h: 
been in course of ereetioi Apri , We say complete, 
but strietly spe not. yet, complete, for 
the piping whick oyet_arrivéd, 
having been orde , and altho: 
ture Sole ee abe, ¢ it will 
some, montha yet eseary supply of water can 
be Jaid on., ‘The's Sieady sated, i» nevertle 
complete, and a ye dition it, PA to the adornment o 
this publi¢ upying as it does a central and com- 
marie ee i eeming. to add the finishing touch, as it 
were, to surround Whether viewed from be- 
low, at the base, or @,.its graceful lines and curves 
add is sition, completeness to the en- 


Y | foil, with, tufts of ferns at the base, and in t 


Y,| course, 


It will be noticed that Mr. Cutbill offers no contradiction 
to the statements made by the Times’ co’ dent, that the 
locomotives employed have failed to do the work allotted to 
t , and that “an engine which has a return 
journey across the mountain almost invariably needs more 
or less repairs of getting back to St. Michel ;” statments 
which fully corroborate, all that we said concerning these 
locomotives long ago. 





4 THE HONG-KONG PUBLIC PARK. 
Tue large matshed, ‘that has occupied so 
position on the central terrace at the Public. G 






















closure. 7 ' ith fountain its three hundred and seventy 
jet iu full operation, and abandto enliven the scene, the Pub: 


ic Gardens will be Sha aoe Share ing, as it should become th: 
most + porter, promengde in Hong, - x Pome a 
already been made to, this work in these columns; but a 


more complete description will be of ‘interest’ to oi 
The fountain, which was designed* ax ch ve 






land by the Government, especially for. was 
manufactured by the Patent:Conerete Stone y from 
Ransome’s patent .stone. “It. consists of # column 20 ft. in 


height, divided into three sections, each’ rising out 
which diminish in Siemoter, Smee Se) hate SRSA. s 
lower basin is on the plan of a quartre-foil, with square pr 
jections, its faces being ornamented with sical opm e 


panel, desi from water plants. The middle ipa 
Sag ag lon four columns, standing round a central. pi¢r, 
out 1 


it rises a shaft, the column being a | ipa Mpeg 
being in, ; 


models of the Aram and Reed mace, the cap 
of water 
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of water at rest, and the reciprocating parts of the machine 
itself to be put in, motion at every stroke. 

If, however, in some i case the comparison 
made between the injector using relatively cold water, 
some other means of feeding, combined with apparatus for 
heating the feed-water by waste heat, the injector loses its 
absolute theoretical advantage to a certain It then 
depends for its title to — upon its convenience and 
simplicity of structure, which relieve it from expensive re- 
pairs, and from the risk of derangement and consequent 
8 ges of works, to which the wear and tear of various 


to 
moving parts, with their peculiar reciprocating action upon 


an le material, render pump especially liable. 
ue the loss of absolute theoretical pf 8 & the in- 
, Co ; with a combined pumping and heating ap- 









nme is, ™ fact, slight, will be evident when we remem 
1 ‘with ‘the‘injector, as with other means of feeding, waste 
y beemployed to act upon the water between the 
itus and the boiler, the difference being simply 
thist th: a pump, for example, the water will pass 
i ating apparatus at its natural temperature, and 
“get aif the heat it acquires before entering the boiler 
from..the’ waste heat, while in the case of the injector the 
rin passing through that instrument will acquire a 
certain amount of increase in temperature at the expense of 
the steam from the boiler before it comes in contact with the 
waste heat. This fraction, then, of the supply which might 
otherwise be derived from waste heat, is alt that is sacrificed 
by the injector. 
“W'therefore conclude that in all cases in which the feed- 
water Py nd heated by using heat otherwise wasted, the 
writer, M. ‘Ch. 


r is, to use the words of an eminent French 
Combes, Inspector-General and Director of 


-| the Heole des Mines, “Without doubt, the best of all those 


\ Any 3 feeding boilers, and the best that can be 

‘Git is also the most ingenious and simple,” . . . 
theo ly ect;” and that even when the 
on is’ tnade under the conditions least favourable to 
; this instrument still maintains a practical superiority. 


ap derin Ae 


Us (VOY THT: he 
Ve RIELD GUNS. 

+ has been issued from the War-office with 
question of the discontinuance of breech- 
guzis for field service and the introduction of muzzle- 
Tifle:'guns to replace them, The Ordnance Select 
the, request of the superintendent of the 
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ts. The underside; of the u basin is in’ the foyal aa 

design oF hells and water leaves, while’ the is orna- | Boval G Patra ther conttresten ey ae 
mented with four small figures of crouching lions. Out of this te -— 9- and 7-pounder rifled muzzle- 
papers od pp ee ory ei ote mie jet Pian yamed leading ung, estimated for 1868-69, are to be manufactured. 
basin. will be Pd Yap open overfion beneath ity y subject to the Secretary of State for War’s 
by fi As of of | 2?’ l, that»the 12-pounder and 9-pounder guns should 
the ents the pore ar ae * in ae be made ih Act ce with tracings already approved to 
an. En lovel ear ay ‘n dati ” guidethe tmanufacture of the ccaniipantal aad ng 
donne 4 fisted anne co which ay a UP | muzzle- gun, recently tried at Shoeburyness, with a 
sunahedtiiiie waa ee ery Fa ving it th orn | view ‘to the’ ination of the elements of rifling for 
at ocmaie) pas port, e , ba in ehish, the 86 Pane AS well as of the 12-pounder and 9-pounder ex- 
pee nail iglane id Wiis Gntlécinr basin fas = : ental /ordered for trial on board Her Majesty’s ship 
My epee ipa Pye ry hey ag gg a eelientt,! The weight, length of bore, and calibre of the 
60%. in di ; — sides bei iw sient an - respective fare in accordance with the conditions laid 
trast - “aul the floor ee marble til ay down by ‘tig tammittee of superior officers of the Royal 
shen ch ere ’ lanted t paved. the abs hed of} Artil ; ‘the Ordnance Select Committee have every 
hich will-droo Loree the seinen PS ay Apr inn this | TABOR. to @ that they will be found to fulfil the require- 

P nce 2h pth of waker mt ments bd ' ice. With regard to the 7-pounder steel 


large basin will be 20in. As already. stated, there are tobe 
in all 370 jets of water when the fountain is in full operation, 
350 small yr The smaller jets will be arranged. 
in circles in the large basin, and around the fountain proper, 
while the large ones will come out of }this latter structure on 
the principle adopted at- Versailles and the Crystal Palave.. 
The quantity of water used will thus. be very considerable, 
and will be brought ‘through a Sin. feed leading from the, 
mili tank above the gardens, from which the supply-is 
» be em The soe when. used is not tobe bmg 
ut wii carried off into the aqueduct that suppli 
Nullah. The total cost. of the fountain, when finiehed, will 
be about $5000.—Hong-Kong Daily’ Press. 








GIFFARD’S INJECTOR. ‘ 
In the course of a paper on Giffard’s injector, lately com- 
municated, by Professor Henry Morton, to the Journalbof 
the Franklin Institute; that gentleman speaks as follows, 
concerning the economy of the apparatus. He says: 
With re: tothe economy of the injector, we may look 


at the subject in a purely theoreti¢al point of view, and reach |’ 
general principles, which we will |’ 


a conclusion founded upon 


find to be sustained by the rough,’and yet in its 





result, still more valuable test, of practical experience. “? 
From what" we have already:seen in reference to the mot 

in which the injector ‘act#, “it” 4 that the entiré 

which from. the boiler int the peer 9] steam, is re 

to it, with the exception of that —o “in 4 


jecting the feed-water, and so much as is'lost by r 
eat from the various parts and connections. 


when all is in pr adjustment. wit 
The otéam Which assis in retainen tae conttelbed fen, 
and the loss of velocity .with which it re-enters, 
the force requiréd to raise and introduce the added 
of water which it carries’ in with it against thé 
ure of the boiler. Were any force’ ; 
it must show itself either as visible’ . 







of |’ 
This is, of 





there is no motidn, and, indeed; there’ are no: “pert 
and any heat pepe in the instrament would Denti 
into the boiler We reid and tlius not be lost. We thus see 


that as a means trodi 
regard to any ina 
ment must be ecomt + a 
to accomplish the work; whilst"in all forms of pumping ap- 
paratus a loss of power is occasioned by the friction of various 
parts, and by their intermitting motion requiring a column 


water into a boiler, without 













* Designed by Mt. Thomas Blashill, architect, 
- ae 
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ing conditions, this instru- | Manchester, that the 
mly expends the force needed | good of Chelsea at t 














it appears 14 are included in the Estimates 
; the committee recommend that they be made 
anée with the pattern sent to Abyssinia, but 
method of sighting. Sir W. Mansfield, 
au-Chief in India, in a report addressed by him 
‘the ent of that country on the subject of delay 

in’ farnishitig the field artillery with an equipment of rifled 
pune is Of Opinion that in the future smooth-bore guns will 
almost/*Useless, and points to the late campaign in 
Boliemia,\as‘aleo the reports of Prussian officers thereon, in 
support ofthis opinion. He also refers to the activity dis- 
a oe and other Powers in converting their 
smooth- field guns into rifled breech-loading ordnance. 


fog Has, dpm Coin ese ‘entirely concurs 
inthe opinion-expressed by Sir W. Mansfield in his report.— 


Pa 
in 





== 
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\ Tire Pactric Rattroap Exrenston.—The Vice-President 
of the Union Pacific Railroad has written a letter to the 
Président 6f the United States, in which he says: “ The 
Union. Paeific. Railroad Company has been informed of the 
ent ‘of a special commission to re-examine their 
. ' If'this commission includes all roads receiving similar 
i bons this company will regard the appoint- 
t with: faction; but if no other road is included, it 
‘eyidént that the Government has listened to repre- 
ihe Unfavourable to the character of our work, and 
tice requires that I should contradict. I think it 
; , to assure your Excellency that the Union 
feud is at least equal to any of these other lines 
oh, appointments, and permanent improvements, 
a can easily ascertain the thoroughness and ex- 
thé work. by reference to Generals Grant, Sher- 
tidan, who have lately been over the line, and 

thet eminent practi 










thése roads in the examination, and to report in détail 
hi pompecs ative qualities of each.” 

“fre E.ecrions.—|t is a fact, connected with the present 
political contest, and worthy of record, that Mister Murphy, 
the Protestant,Champion, proposed himself as member for 

triot Odgers sacrificed himeelf for the 
fe last moment, and that C. B. King 
placed himself forward for Derby. Illustrious trio! But 
there are privileges connected with a seat in Parliament, so 
we must not be too hard upon them for venturing to seek 
after what would prove most acceptable to their several 
necessities. 
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TANK LOCOMOTIVE FOR THE GREAT EASTERN RAILWAY. 
® CONSTRUCTED, FROM THE DESIGNS OF MR. SAMUEL JOHNSON, BY MESSRS. RUSTON, PROCTOR, AND CO., ENGINEERS, LINCOLN. 
(For Description, see the opposite Page.) 
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7 ae ft. in. 
Depth at front below centre line of boiler 4 
THE BROOKLYN SEWAGE WORKS, length cfiakisinkes sip. 8 St 
. ” at bottom one 39 3 
nye MMU) ZAFIGC.t. WS Width : in a ae 
Leer Za WSN Height .,  atfront... .. 6& 0 
Suara et ne os 
Length » between tubeplates ... 9 4, 
Sausiteame 2 ae 
» of chimney at top oss. ese 1 3 
” ” at bottom ... eve 14 
Heating surface : 
Firebox 70.8 sq. feet. 
\ hee oo eta BOB 
\\ i 679.0 ,, 
Yj, wii Firegrate area... 12.6 ,, 
j ‘anks : 
=—- WL Length of side tanks 10 0 
WG Z r 
YA GY Height ,, ,, Sad: gg ee 
Y Y Y Z Width ‘ »» at widest part ae 1 6 
Ge + yy Contents of tanks, 778 gallons. 
Og y y tong OC GORE OR cos, ses ace oe ~ ‘ 
WD 7 Wheels and Azles : ae , 
YG eeccemm vem G asi en tet hike 
CLL LL gL FIc.5 sstance between centres o' s an 
Breer se eee A ° driving wheels one eee oe eee 6 9 
Distance between centres of driving and 
y trailing wheels ., an bem. 5 ee 
Total wheel base... ove 13 6 
Bearings KA Driving Azles : 
Lengt oan ose 07 
Diameter . eve ooo = 0 63 
Distance apart from centre to centre 3 114 
- YY, cal Diameter of axle between cranks ... 0 63 
Y, Bonrioge of Leading and Trailing Azles : ve 
Y n, eve oes sos eos 
Vw . Diameter at centre 0 6 
> - “orp, SRO RRR eg a ae 
AWWYyy7 Distance between centres of bearings of 
rn al ET i 
SAN Y, 4 
SWiK trailing axles ... coo oe «= 810 
Sate Diameter of leading and trailing axles 
y i at centres ove ove one ove 0 6 
¥ mes : 
. Length inside buffer beams aes 22 6 
Distance apart ove ove ooo ove 41 
pT eee ee ee ee, Je 
Depth (extreme) ... oe ‘oo eco 2 7% 
Width over footplate at leadingend .. 7 7 





Tue Board of Commissioners, intrusted with the con- 
struction of the Brooklyn Waterworks, were, by an Act of 
Legislation passed on the 15th of April, 1867, empowered 
to prepare designs and estimates for a complete system of 
sewers for that city, and to proceed with the construction of 
the same. The establishment of the waterworks, which pro- 
vided bet unstinted supply, rendered the construction of a 
thorough sewage system necessary to carry away the lus. 
At the iod’ when the city wes fevesl: to rat agen the 
produce of street wells, the scanty supply reduced the quantity 
ss emenphedng chat wy wang de + lepine ae 
venience arose from t system which prevailed in 
Brooklyn. After a lapse of thirty years, however, the soil 
became so saturated that the wells grew .impregnated, and 
japan became prevalent in the city. Previous’to 1857, 

were but 5} miles of sewers in Brooklyn, which had 
been built not to relieve the house drainage, but only to 

off the surface water from the lower part of the town 
during heavy rains. The natural gradients rendered it 
possible to give to the sewage such inclination as to main- 
tain a constant and rapid flow, in order that all the house dis- 
charges may be carried speedily away; to insure this end, an 
unlimited water supply is provided to the inhahitants, in 
order that the sewers may be flushed in detail from each 
dwelling. Experience has shown that an inclination of 1 in 
450 is sufficient to carry off the heavier matter, and 
to keep the drains free and clean, provided that the form of 
the sewer is such as to concentrate the sewage water as much 
as ible. The sectional area of the sewer has to be care- 
fully considered, for if made too large the velocity of the 
passing fluid is reduced, and the effective scouring is pro- 
portionally lessened. 

All the Brooklyn main sewers deliver into tide water, and 
where advantage can be taken of piers at the points of dis- 
charge, they are carried to the end of the pier, that the 
sewage may reach the tidal currents, and be carried away 
by them. For such sewers as drain small areas, a cast-iron 

pe is used to complete the sewers to the end of the pier. 

‘or larger ones, however, this is not practicable, and the ends 
have been completed in brick. The of tide averages 
about 6 ft., and the sewer is gonentiysiaced 
low water mark. Asan consequence an accum' 
tion of the heavier sewage matter takes place, wher the 
tide dams up the mouth of the sewers, which can only have a 
free discharge at low water. ; 

We illustrate two sections of the sewers constructed. 
Fig. 2 shows a section of the Kent Avenue main sewer, whi 
drains an: area of 2300 acres, -and is laid with a gradien 


invert. Figs. 5 and 6 show the details of a smaller sewer in 
Union Avenue 6 ft. in diameter, and carried on piles. Figs. 
1 and 3 show a section of street basin; with side grids, and 
a water seal made by the apron that covers the mouth of the 
overflow pipe; to the level ‘of the di the basin is 
i ctorae tates “die, Gia ten comemnnaeg) of 
them to prevent leakage. . 4 shows the arrangement 
manhole, communicating with an 18 in. drain. 


ak 








TANK LOCOMOTIVE. 


‘Ws illustrate, on the opposite. page, one of five six-coupled 
tank locomotives recently construzted from the d 
, Teeny Ruston, Proctor, 

of Lincoln, for the Great Eastern Railway. The engines are 
intended more especially for shunting purposes, for which 
they are excellently adapted. They are, as we have said, 
six-coupled engines, and the cylinders, which are inside, are 
placed at an inclination of 1 in 10, this being just sufficient | 


Mr. Samuel Johnson, by 


to enable the guide bars to be kept clear of the 


The water is carried in a pair of wing tanks, and the fuel in 
a coal box at the back of the footplate, a cast-iron balance 
— being placed beneath the latter to increase the weight 

e hind wheels. The leading and driving 


wi 
on 


arranged above the axle-boxes in the ordinary 


the trailing end the weight is carried by a transverse spring 
placed behind the firebox, as shown in the engravin 
some six-coupled goods engines, with tenders, recently built 
from Mr. Johnson's designs, a transverse spring is also used 
t; the leading and driving springs are 
connected by compensating beams, so the engines are carried 
on three points, the transverse spring of course acting as a 
Seatings of the trailing 


In the construction of the tank forming the subject of the 
eae notice, steel has been largely employed, the horn- 
1 Ron pins, and 


at the hind end, whils 


compensating beam between the two 
axle 


locks, slide bars, piston rods, 


of Messrs. Vickers, Sons, and Co.’s crucible steel. The barrel 
of the boiler, it will be noticed, is. made of two plates, butt- 
jointed above the water line. The principal dimensions of 


the engines are as follows: 
Cyli : 
Stroke ... Pas seo és0 bee 
Distance apart from centre to centre 
Length of ports _... ees eee 
Width of exhaust ports 

* steam (ia... 


% bars ese ane 
Distance between valve faces 


Distance from centre of driving axle to 


centre of exhaust port ove 
Working Gear: 


Length of connecting rods between centres 


Diameter of bearing at large end ... 
Length % * aoe 
Diameter ma small end ... 
Width of ide bars (double) es 
Length of crosshead blocks ove 


Diameter of piston rods 


- valve spindles ‘et ee sin 
Distance between centres of valve spindles 


ler : 
Diameter of barrel (inside) one 
Length 


oO. ” ” ose 
firebox casing (outside 
a 


eee 
ase 
one 
oo 


. 

o 
ase 
. 


2 
See 


Lryewe cer 


— 
i) 


@ 
e 


” ” t ” eee 
The weight of these engines is about 35 tons in workin 
order, and they will exert a tractive force, less the intern 
resistances, of 117.31b. for each — of effective pressure 
per square inch on the pistons. us with a mean effective 
ressure of 98 lb. per square inch they would exert a tractive 
orce of about 11,500 Ib. The boiler is worked at a pressure 
of 140 1b. per square inch, and is fed by a pair of injectors. 
The engines we have described are, as we have said, well 
adapted for the work for which pong, Soap intended ; and we 
understand that their performance roved exceedingly 
satisfactory, and has reflected great it both upon their 
designer and builders. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—The upward tendency in the 
price off pig iron referred to last week has continued during 
the present week. This day week the ruling prices were 
53s. 6d. cash, and 53s. 9d. a month, but yesterday they had 
risen as high as 54s. cash and 54s. 2d. a month, although in 
the afternoon there wasa slight reaction downwards. The 
market has generally been very firm until to-day, when it 
was quiet, With prices at 53s. 11d. and 64s. one month, and 
63s. 9d. cash; at the close of the market No. 1 Coltness and 
No.'1 Gartsherrie are quoted at 69s. Since Christmas of 
last year our total exports from all Scotch ports have 
amounted to 519,633 tons, which is less by 37,010 tons than 
in the corresponding period of 1866-67. The following is the 
statement of the imports of Middlesborough pig iron into 
Grangemouth : 


Tons. 

For week ending’November 14,1868 .,. 1,500 
” ” ” 16, 1867... 1,002 
Increase oes oo - 498 

Total imports till November 14, 1868 . 87,299 


“ fs » —s-:'16, 1867... 44,502 
Total increase for 1868 oo. 42,797 

The Elections—I do not often become political in these 
“ Notes,” but ‘this week the smallest possible modicum of 
license may be permitted to note one or two facts. In Glas- 
gow. we have just got out of the thick of a fight that has ter- 
minated amicably on both sides, but victoriously for the 
Liberals. ‘ In the neighbouring burgh of Greenock there has 
been’a tough and wordy ‘fight, whicli has ended in favour of 
a local railway magnate, who has been the provost of. the 
town for several years, who is also an extensive shipowner 
and. sugar refiner. His opponent was Mr. W. D. Christie, 
formerly British minister to Brazil. The great shipbuilders, 
such as Scott and Caird, the — and su refiners, 
Reve been senged in eppesing In the Falkirk burghs, 
formerly represented, by one of the great Gartsherrie » 
and since his time, for eleven years, by Mr. Merry, of Merry 
and Cunninghame, the sok doen of colliery rie- 
tors. and ironmasters, Mr. Horsman, formerly . for 
Stroud, has come forward to contest the representation with 
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Mr. Merry. At present the chances seem strongly in favour 
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of the ironmaster, and inst the whilom denizen of the 
Cave of Adullam. The burghs, represented for 
a> ears ~ hw Bouverie, have four candidates, 
incbulling the gon just named. This contest has been 
interesting in a variety of ways. Mr. Alexander McDonald, 
president of the Miners’ Association of Great Britain, and 
secre for the miners of Scotland, was a candidate; but 
he retired about a fortnight ago in favour of Mr. Chadwick, 
the eminent sanitary reformer. It was expected that Mr. 
McDonald, if elected, might have been of some use in Par- 
liament as a sort of working men’s representative, and that, 
having been a working miner himself, he could have been of 
much service in legislating upon miners’ affairs. In Edin- 
burgh the late lord advocate, Mr. Moncreiff, has had to give 
place to Mr. John Miller, civil engineer, a gentleman who 
was prominently identified with the planning and construc- 
tion of some Scotch railways. These are all my election items. 


Proposed Purchase of the Dundee Waterworks.—This 
project, formerly referred to, I think, is now assuming a very 
practical shape. Instead of contesting for and against it, 
and at heavy expense in Parliament, the public authorities 
of the town and the directors of the water company have had 
two conferences with a view to arriving at a satisfactory 
result in an amicable way. The second conference was held 
a few days ago, when the Water Company’s directors were 
met by representatives from the Town Council, the Chamber 
of Commerce, the Guildry, the Nine Trades, and the Three 
Trades. The matter is not fully settled yet, as the repre- 
sentatives of the various corporations named have not agreed 
to the price put upon their works by the directors of the 
Water Company ; but still it is confidently expected that in 
working out the project a great public transaction will be 
completed without incurring the turmoil and wasteful cost of 
a Parliamentary fight. The Gas Bill of last Session is still 
fresh in the experience of the authorities, who evidently well 
remember the proverb of their country: “Burnt bairns 
dreid the fire.” 

Improvement of the Dundee Harbour.—The committee 
appointed by the harbour trustees to carry out the resolu- 
tions of the trust in regard to harbour improvement, met 
with Mr. Harrison, C.E., a few days ago, for the purpose of 
adjusting the terms of the Bill for which it is intended to 
apply in next Session of Parliament. The plans were 
minutely gone over with Mr. Harrison, and the explanations 

iven were considered most satisfacto: It was stated to 
Kt. Harrison that the trustees, in addition to finishing 
Victoria Dock and constructing a new graving dock, con- 
templated asking power to expend money for the pu of 
procuring a deep water entrance to Camperdown Bock. Mr. 
arrison said that an indefinite proposal of that kind would 
not receive the sanction of Parliament ; and subsequently it 
was agreed to frame the notices in accordance with the 
recommendations in Mr. Harrison’s report—a resolution 
having been made to alter the line of deviation so as to in- 
clude the Fowler Rock. It was also agreed that power 
should be taken in the Bill to secure representation at the 
Board for the Chamber of Commerce and the shipping 
interest—it being the general ireting shel each of the bodies 
should elect two representatives. rt. Harrison stated that 
a Harbour Bill was different from a Railway Bill, and that 
whatever powers the trustees obtained, it was in their power 
to exercise them when circumstances permitted. Mr. Thorn- 
ton was instructed to prepare the notice substantially in 
accordance with the re and plan by Mr. Harrison. 

Kirkcaldy—State of Trade ‘aying off hands and reduc- 
ing the hours of labour are much talked of in Kirkcaldy and 
the adjacent towns. In several of the factories the hands are 
already on three-quarters time. It is to be hoped, however, 
that matters will soon take a turn for the better. Mr. 
Robert Douglas, Dunnikier Foundry, has a large amount of 
work on hand. It is stated that he has in progress, besides 
other orders, six large Corliss engines. These will keep a 
goodly staff of workmen in great activity for some time to 
come. 

Large Steamboat Contracts.—It. has just been announced 
that the eminent shipbuilding firm of Caird and Co., Greenock, 
have contracted with a French transatlantic company to 
build four screw steamers of large size. The new steamers 
will be in many respects similar to the vessels Rhine and 
Main, recently constructed by this firm for the North German 
Lloyd’s Company. It is also stated that the firm of Messrs. 
Robertson and Co, have contracted with Messrs. M‘Arthur 
Brothers, Glasgow, to build a screw steamer of 500 tons for 
their Liverpool trade, to replace the Jacinth, lately destroyed 
by fire. The new vessel will class twenty years in Liverpool 
Lloyd's, and will have all the latest improvements in ma- 
chinery. The engines will be direct acting, with steam 
jacket, surface condensers, patent governor, &., &c., and, 
from the well-known reputation of the builders, will no doubt 
prove an additional credit to the port. This is the second 
order Messrs. Robertson and Co. have received from the same 
firm, the three-masted schooner Jasper having been built by 
them last year. 

Miners’ Affairs—The miners in the employment of the 
Mossend Iren Company, at Bellshilt, have received an ad- 
vance of wages without any solicitations on their own part. 
Their wages are now from 4s. @d. upwards per day. In 
order to encourage their workmen to habits of cleanliness 
and industry, the Mossend Iron Company have resolved to 
award prizes during the winter to such of the miners as keep 
the best furnished and cleanliest houses. Such liberality to 
their workmen and interest in, their domestic affairs are cer- 
tainly worthy of passing mention. In the Kilmarnock dis- 
trict of Hurlford and ton the miners. received an ad- 
vance of 6d, per day several weeks ago, but as the coal trade 
is at present very depressed, intimation was given on Satur- 
day last that the wages would be reduced. to their rate of 3s. 
porsday, om the restricted “ darg,” which ia 2s 4s. on 
the old “‘darg.” In other districts nearer to this city there 
are some instances of an advance, but very few instances of 
any reduction. 

he New Steamer Main.—This magnificent steamer, of 





8000 tons, and 500 horse power, built by Messrs. Caird and 
Company, for the North-German Lloyd’s Company, to be 
employed in the Bremen and New York mail service, left 
the Tail of the Bank last Thursday for Southampton in 53 
hours, or in 51 houts, if a detention of two hours ina fog 
be taken into consideration. The Main is.the twelfth 
steamer which Messrs. Caird and Company have built for 
the same firm. 

Master and Servant Act.—An important decision under 
the new Master and Servant Act has just been given by Mr. 
Sheriff Veitch at Hamilton. The Glasgow Iron Company 
presented a complaint to the sheriff against Joseph Martin, 
who was some time in the company’s employment at Mother- 
well, charging him with misconduct and injury to the com- 
py property, and claiming 20/. as compensation. Mr. 

t. P. Dykes, writer, acted for the company, and Mr. Wm. 
Barclay, writer, appeared for Martin. . From the evidence 
led at the trial, it appeared that part of Martin’s duties was 
to attend to the working of the points on the company’s rail- 
way within their works, and, when necessary, to s ift the 
locomotive engine upon which he wrought from one line of 
rails to another. On the 20th of October last, instead of 
attending to the working of a point beside which he was stand- 
ing, Martin asked a boy of fourteen years of age, who happened 
to be present, to do so. This boy, after mga So handle of 
the points so as to shift the engine from one line of rails to 
another, allowed the handle to fall back to its original 
position before the hind wheels of the engine had ¢ the 
points. The result was that the engine was thrown off the 
metals to a position at a right angle with the line. The 
engineman and a man who was employed near the place 
narrowly escaped being injured, and the engine itself was 
very much damaged. The sheriff after hearing the proof 
convicted Martin, and exercising the power conferred by the 
14th section of the Act, to imprison in cases where the 
injury or misconduct complained of is of an aggravated 
character, sentenced him to fourteen days’ imprisonment. 

Edinburgh Water Company and the Question of Supply. 
—There is already a movement making on the part of the 
Edinburgh Water Company to start a rival scheme to the 
one being introduced the corporations of Edinburgh, 
Leith, and Portobello. Plans and specifications of contract 
are prepared in connexion with a scheme to bring an addi- 
tional supply of water from the head of the South Esk, 
which takes its rise among the Moorfoot hills, about eight or 
ten miles south of Lasswade. Compared with the St. Mary's 
Loch scheme this one can only afford a very meagre supp 
and therefore it cannot receive much public favour. Since 
the water company was formed, now fifty years ago, there 
have been obtained five Acts of Parliament, all obtained 
under similar circumstances as at present exist. At a public 
meeting, held in Leith on Friday last, it was recommend 
that the Town Council should continue to co-operate with 
the Edinburgh Town Council until the larger and more 
satisfactory scheme was ene 

The Dundee Gas Supply.—On Wednesday last the Dun- 
dee Gas Commissioners. formally took possession of the 
works of the two gas companies in accordance with the pro- 
visions of the Act of Parliament obtained last session. 

Yew Graving Dock for Glasgow.—The Clyde Trustees 
have decided on at once proceeding with the new Graving 
Dock at Salter’s Croft, Govan, for which parliamentary 

wers were obtained last session ; and that Messrs. Bell and 
Miller, C.E., have been instructed to take the necessary steps 
in preparing contract plans for the undertaking. The new 
dock will be one of the most extensive in the kingdom, 
capable of dating ironclads of the largest dimensions. 
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LIVERPOOL NOTES. 
LiverPoon, Wednesday. 

New St hip mereng wPatgy Subses are 
possess a steam- t company of its own. merchants 
and traders of Fore have hitherto been obli to convey 
their merchandise by vessels belonging to Dun and other 
ports. There is no doubt Pee gps th in the town to 
work a local steamship company ; and accordingly measures 
have been taken to carry out the formation of one. Lord 
Newry and Mr. Kirk, the candidates for the representation 
of the borough, have ‘each taken shares in the company to 
the extent of 500/., and some of the leading merchants have 
also invested largely. 

The Cunard and Inman Steamers and the Morpeth Dock. 
—The severe weather which has prevailed for some time 
past, but has now happily abated, has given a new value to 
the Birkenhead docks, and demonstrated most clearly the 

advantage of having a —- deep water dock on the 
weather shore of the Mersey. During the severe weather of 
last week the City of Washington, one of the an mail 
steamers, 2380 tons, attempted to dock as usual at the north 
end of Liverpool, but received damage in the unsuccessful 
endeavour, and had to make for Birkenhead, where she was 
docked with perfect ease and safety. Another of the ships 
belonging to the same line, the City of Baltimore, 2367 tons, 
was unable to dock at the Huskisson Dock, Liverpool. 
owing to the violence of the gale; but she had no difficulty 
in entering with perfect safety into the Morpeth Dock. The 
Cunard Company are much pleased with the facilities offered 
by the Birkenhead docks for berthing their large and heavily 
drafted steamers. The + of them, the Scotia, can leave 
the Morpeth Dock on a 15ft. tide fully loaded, coaled, and 
ready for sea. This can only be done from the Liverpool 
side by, the smallest of their Mediterranean and Havre 
steamers. During the late storm the gates of the Canada 
Dock were broken in and smashed to by the violence 
of the gale, and it will cost about i. to replace them. 
The sea wall of the Canada Dock is also giving way, and will 
require to be rebuilt at a serious expense to the Dock Board. 
Many persons who were op to the Birkenhead docks, 
imepech oy cos the epee innas Aad any at oo 
iverpool, now see t and difficulty of ex- 
tending the Liverpool seaward. The opinion of some 





ed | lessened. Prices have advanced slig 


distinguished engineers is understood to be unfavourable to 
such a scheme ;- and certainly the effect of the late storm has 
materially strengthened their opinion. 

The New Corn Warehouses at Waterloo Dock.—These 
warehouses, with their h ic machinery, a detailed de- 
scription of which lately appeared in ENGINEERING, are ve: 
much approved by the corn trade, and by the masters an 
owners a veasale coming into the with grain. The first 
steamer to enter the was the Levant, 900 tons, from 


Sullina, with Indian corn; but owing to some exceptional 
not at first fully carried 


circumstances, the new process was 
out; but the trial of the machi 
from the ship’s hold, and dist : 
most satisfactory. A large @ 
sent at the first trial last wi 


could be no claim for i 
miralty Court Act. His | / 
could be allowed. The plaintiff must choose he would 
adopt, and place the two averments in one petition, and pro- 
cool te tak Wake The Court ordered one suit to be pro- 
ceeded with, and reserved the question of costs. 
The Hardware and Iron Trae The accounts from 
irmingham continue to be of rt 
Most of the Birmingham man 
trades are moderately active. a1 
demand for hardware from the count 
vellers send home well filled order-h 
manufacturing districts. 
the United States and the East Ik 
been done with them this week on c 
The iron trade in the Wolverhampton distress 
re" state, and — are one opal! : 
ing experien uring the 
~ There can be no doubt that reghireme 
nited States - The pi act 
heavy ironwork—as cables, chaihs, atichors, 
nnuithgiewers to look for higher prices?" 
The North of England Iron and Coat’ 
improved feeling in the state of the 
still continues, and manufacturers & 
they have been in for many months. P 
in demand and value, and stocks have 


will be large. 


already materially 

lightly, and the latest 
uotations are as follows, No. 1, 46s. 6d., No. 3, 43s., and 
No. 4, 42s. Large quantities of rails are likely to be wanted 
for Russia in the early spring, and makers are looking hope- 
fully forward to good orders next year from the Muscovite 
Empire. In some places there is a slight improvement in 
the shipbuilding trade. Foundries are also fairly employed. 
Pig iron is being tolerably freely shipped to the Continent, 
but the Scotch pig iron market is well maintained, and 
increased prices are looked for there. The shipments of the 
present year to the 7th of November from Middlesborough 
to Grangemouth have been 85,799 tons against about 
43,000 tons for the same period of 1867. 








AN AMERICAN LOCOMOTIVE. 

Attuover the locomotive for the Chicago and North- 
Western Railway, of which we publish a two-page engraving 
this eer A per no striking Cope it will no doubt 
be regarded with interest as a fair specimen of a type of 
engines largely used on the American railways, and found to 
answer their requirements well. It is a four-wheel coupled 
—_ with the usual four-wheel bogie at the leading end, 
and has cylinders 15in. in diameter with 22in. stroke. The 
coupled wheels, which are of the cast-iron hollow spoked 
pattern, are 5 ft. Sim. in diameter. The engine is one of a 
class designed by Mr. G. W. Cushing, the locomotive super- 
intendent of the Chicago and North-Western Railway, and 
it was built at the works of the company at Chicago. 

A remarkable run was lately over the Chicago and 
and North-Western line by a train drawn by an engine of the 
same class as*that we illustrate. The train consisted of the 
directors’ car and a baggage car, and the run was made from 
Fort Howard to Chicago, a distance of 242 miles, in 8 hours 
33 minutes. The actual running time was 6 hours 52 
minutes, showing an average of 35 miles per hour. 
The distance from Janesville to C jengo, 91 miles, was made 
in 95 minutes, and that from Woodstock to Chicago, 61 
miles, in 49 minutes. One engine—the “ Jefferson” —took 
the train from Fort Howard to Oshkosh ; another engine— 
the “Tilden”—from Oshkosh to Janesville; and a third 
engine—tae “ Bartholomew,” a sister, or perhaps we should 

say a brother, locomotive to that we illustrate—from 
Janesville to Chicago. 

American Ports.—Distances of the principal American 

ports from the Atlantic Ocean, with their draft of water : 
Port. State. Distance. Draft. 

100 miles 21 feet. 
30 ” oo ” 


100 |, 
160 5, 








- 
“- ” 


20 ” 
«+ Virgmia. « - 20 » = 20 ,, 
poste a Sercnly pon a dsomanaet Seuerne eeeomenly 
Great Eastern can to her full capacity. 

gpee Spinning Macuriyery.— Cotton planters in 
eorgia propose to construct spimming machinery in their 
gin-houses, to be run by the same power which runs their 
gins, and spins their cotton into yarn, and sends it to market 
in this concentrated and partially manufactured form, saving 
a large portion of the eost of ion and many of 
the expenses which now attend the sale of the raw material. . 


eee 











ENGINEERING, Nov. 20, 1863 











LOCOMOTIVE FOR THE CHICAGO AND N 


CONSTRUCTED FROM THE DESIGNS OF MR. G. W. 


(For Notice, see 1 

















NORTH-WESTERN RAILWAY, U 


G. W. CUSHING, LOCOMOTIVE SUPERINTENDENT. 


e, see Page 456.) 





x 
. 


| 


/- 
a 


ii 


i" 
: 


4) —l | 











AN ® 


: \ 





6 





AND NORTH-WESTERN RAILWAY, U.S.A. 
5 OF MR. G. W. CUSHING, LOCOMOTIVE SUPERINTENDENT. 


(For Notice, see Page 456.) 





ee 


=3 


SS SSE 


wo 
feaewn 





























Sal 
DA 























Nov. 20, 1868.] 


ENGINEERING. 






457 





IMPORTANT NOTICE, 

With the commencement of the Seventh Volume o, 
ENGINEERING, ix January next, the price will 
increased to 6d. per copy, and to 74d. for stamped 
—_ Annual subscriptions for Great Britain will be 
1d, 128. 6d. if paid in advance. 

For upwards of two years the average number of 
pages issued by us weekly has been at least one hal 
greater than promised in the prospectus of - 
GINEERING, issued in 1865, while the extent of 
engravings then announced has heen increased from 
three to four fold. During this period this journal has 
successfully passed through one of the most remarkable 
competitions ever known in the history of technical publi- 
cations, and few of its readers will now deny that tt ts at 
last entitled to some small return upon the capital and 
industry expended upon it. The publisher considers it 
needless to make any promises for the future, further 
than that the position of ENGINEERING, as the 
leading and representative journal of the profession, 
will ever be maintained, a position in some degree in- 
dicated by the fact that it now enjoys by far the largest 
circulation of any engineering newspaper published in 
the kingdom. 








PUBLISHER’S ANNOUNCEMENT. 








The circulation of ENGINEERING exceeds that, 
collectively, of all the other weekly engineering and me- 
chanical journals, of the same or a higher price, now pub- 
lished in London, and it is constantly and rapidly 
increasing. 


Advertisements cannot be received for insertion in the cur- 
rent week later than 5 P.M. on Thursday. The charge for 
advertisements is three shillings for the first four lines or 
under, and eightpence for each additional line. 

The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 11. 1s. 8d. If credit be given, the 
charge is 2s. 6d, extra, subscriptions being payable in 
advance. 

Cheques and money orders to be made payable only to Mr. 
Charles Gilbert. 

Office for Publication and Advertisements, No. 37, 
Bedford-street, Strand, W.O. 


ENGINEERING is registered for transmission abroad. 


Le bureau @ENGINEERING pour la France est 15, 
Quai Malaquais, Paris, chez EB. Lacroix, Directeur des 
Annales du Génie Civil. 

Subscriptions for the ANNALES DU GENIECIVIL are received 
by Mr. Charles Gilbert, the publisher of ENGINEERING, 
of whom also the Nouveau PoRTEFEUILLE DE lL INGENIEUR 
DES CHEMINS DE Fer may be obtained, price 91. _ 

D. Van Nostrand, 192, Broadway, New York, is the souE 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. Subscription price, ten dollars yearly in 
cu 4 
ENGINEERING may be obtained in Russia, by sub- 
scribing for it at any of the Post-offices in the Empire. 
The price is 10 silver roubles per annum in St. Petersburg, 
and 12 silver roubles in other parts of Russia. 


NOTICE OF MEETINGS. 

Tue Institution or Crvit Enerngenrs.—Tuesday, N>- 
vember 24, at 8 P.M. Discussion wpon Mr. Henderson’s 
paper “On Lighthouse Apparatus and Lanterns,” and, 
time permitting, “ Roman Rock Lighthouse, Symon’s Bay, 
Cone Good Hope.” By Mr. J. F. Bourne, M. Inst., CL. 

1ETY oF Arts.—Monday, November 23, Opening Ad- 
dress Tord Henry G. Lennox, M.P., Chairman of the 
Council. Wednesday, November 25, “ A Glance at the Past 
and Present of the Society of Arts, with some Suggestions as 
to the Future.”| By 8. T. Davenport, Hsq., Financial 
Officer of the Society. 

Crvit ayD MecuaNicat Exeryrers’ Socrety.—Wednes- 
day, November 25, at 8 P.m., at the Whittington Club. A 
Paper will be read by Mr. Siccania, “On the use of Water 
in Excavations.” 
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A NEW LINE TO BRIGHTON. 

A DasHine experiment in railway “ promotion” 
will be made in the ensuing session. The Brighton 
Company are to be attacked upon theirown ground, 
anda line, if but once Parliament will permit its con- 
struction, is to be carried close alongside, and. here 
and there, over that now extending from London to 


existing company that is to be attacked, for the move- 
ment now going on may be said to be also directed 
against the characteristic practice of English railway 
construction and working. It is the opinion of certain 
business men and engineers that, without sacrifici 
safety, we may have lines more cheaply construct 
and more cheaply worked than at present. If we can 
believe that what are called surface lines will properly 
serve the requirements of English traffic, and fulfil the 
conditions of economical working, then, no doubt, a 
large saving can be made in the cost of our railways. 
This saving is, of course, to be made by dispensing, as 
far as possible, with tumnels, viaducts, and monster 
stations. But it is difficult to see how, unless English 
feeling is prepared to admit the principle of free trade 
in the construction of railways, the Parliamentary ex- 
penses which have heretofore been saddled upon all 
such undertakings are to be lessened ; and it is certain 
that the Brighton Company will make a strong fight 
against the promoters of the scheme now threatening 
them. It is certain also that no railway legislation 
can lessen the cost of land. The saving in the cost of 
construction means, therefore, steeper gradients, 
sharper curves, and, possibly, longer distances. Here, 
then, is the whole case: Are such lines “og eno 
or are they not good enough, to-satisfy the reasona 
requirements of English railway traffic? If great 
speed is indispensable, then they are not; but we do 
know that for by far the great majority of traffic the 
great speed for which our old lines have been con- 
structed is not indispensable. Prized as it is by 
many, there are yet far greater numbers who cannot 
well afford, or do not care to pay for, great speed. In 
other words, the non-necessity of great — bei 
once admitted, a far cheaper class of railways wi 
answer every purpose—not that their absolute strength 
to carry trains, nor their entire safety is to be in any 
way lessened. So, too, for the great majority of 
traffic, less numerous trains than are now run answer 
every purpose; and with fewer trains, but of greater 
capacity, and therefore far better filled, the cost per 
passenger is obviously much diminished. The argu- 
ments in this case in no way conflict with what we 
have said in so many of our former numbers against 
the purchase and working of existing lines by the 
State ; for unless fewer and slower trains—of course 
better filled—are to be run, the existing lines could 
not be worked more cheaply by the State than by 
their present owners. Were the Brighton Company 
at once prepared to greatly lessen the number and 
speed of their trains, and to largely diminish their 
fares, and to do, moreover, what probably they would 
by no means be inclined to do—namely, to forego all 
dividend beyond that which would satisfy the capital’ 
for which a much cheaper line might now be con- 
strueted—they would most effectually extinguish the 
chances of success of any rival undertaking. But 
unless they are prepared to make all these concessions, 
the rival scheme will have the full sympathy of the 
public; and it is not impossible that the new House 
of Commons may determine to give the public the full 
benefit of it. The undertaking is, we need hardly say, 
in good engineering hands. Mr. Brunlees has success- 
fully and ably carried out many important railway 
works, and generally, perhaps, of a somewhat more 
economical character than has marked the practice of 
the older school of railway engineering. It would, of 
course, be idle to doubt at least the entire practicability 
of the proposed line, and the name of its engineer, as, 
indeed, would that of any engineer of the same emi- 
nence, sufficiently guarantees the correctness of all the 
surveys upon which it is proposed. We believe, as 
our readers well know, that it would be possible to 
make improvements in the rolling stock of railways, 
which would materially lessen the cost of working ; 
but it is the fact that very few engineers will do more 
than listen to such improvements. To these we would 
but appeal. ‘To the larger number we would then 
bale 4 by the aid of facts, which they can at 
once and most certainly establish for themselves. 
It is perfectly certain that, however much en- 
gineers may dislike to change the established 
forms of rolling stock, the bogie system permits of 
the construction of a lighter class of carriages, which 
will run where; as we know, the long wheel-based 
carriages could not be kept on the line. . And, speak- 
ing for ourselves, we have found, as the result of care- 
trials, that for moderate speeds the tractive resis- 
tances of bogie carriages was less apt which all 
engineers agree in assigning to our ordinary carri 
stock, On at least a pare number of the few fas. 
lish and.Seotch lines where bogies are now in use 
under the engines we, are ass that. they would on 
no account be dispensed with. It is certain, too, that 


h, 
le 


Fairlie, does possess the advantage of a better distri- 
bution of weight than the ordinary engine. In other 
words, it would be obviously possible to make, upon 
that plan, an engine of almost any power, which should 
nevertheless have no more weight, on a single wheel, 
than the carriages and wagons themselves. Were no 
engines to be used having more than 3 or 3$ tons on 
a wheel, it is certain that the wear of tyres and of 
rails, and the total cost of maintenance of way, would 
be considerably less than at present. So much, at 
least, may be freely conceded, and it but remains to 
inquire whether there are any mechanical difficulties 
which cannot be readily overcome in working out 
such an engine in practice. We feel certain that the 
candour of any — really anxious to see im- 
provement go on will guide his inquiries aright upon 
this point. Such engines have been made and worked, 
and have been highly spoken of by many engineers 
reall i to judge. We should not think of 
feeling the least impatience with any engineer who 
declined, and very properly, perhaps, to lead in such 
a matter, but we know, at least, some who are 
ready to do so, and that others are as ready to follow 
when real success has been once established. We can- 
not pretend to speak, in any way, of what Mr. Brunlees 
may intend with reference to the rolling stock of his 
proposed line, which, of course, may never be carried 
out; but we have an impression that he will allow no 
opportunity of effecting an obvious improvement to 
escape his attention, judging from his somewhat 
original and quite successful practice of the profession. 


LONG AND SHORT IRONCLADS. 

A very remarkable article, headed “‘ Long and Short 
Tronclads, ap d in the last number of our con- 
temporary The Lngineer. It was intended to be 
highly satirical in its tone, and to crush under a 
weight of so-called “facts” the conclusions arrived at 
by Mr, Reed in his paper on the subject, read before 
the Royal Society in March last, and since printed in 
the “ Transactions.” se readers have rg a 
an opportunity of studying this paper in the pages o 
this te 3 al will, therefore, Cr aialie of psa 
for themselves as to the accuracy of the statements 
which our contemporary puts forward. At the outset 
we would remark that the writer of the article to 
to which we are referring seems, either intentionally 
or unintentionally, to have entirely passed over the 
real aim of Mr. Reed’s investigations, as it is assumed 
throughout that Mr. Reed based his inquiry on the 
fighting powers, cost, and performances under steam 
of the Minotaur and the Bellerophon; whereas these 
ships were only taken as representatives of long and 
short ships as far as the latter feature (steam perform- 
ance) was concerned, and their actual weights of hull 
and armour were used simply to determine quantities 
which might be considered as fair average values, 
and which were afterwards employed in calculating 
the dimensions and weights of hypothetical ships of 
the two types. In short no comparison whatever was 
made between the two ships, considered as engines of 
war, and yet in this article the paper is treated as if it 
had mainly been occupied with making such a com- 
parison. The writer, in commencing the article, asserts 
that “ it is possible to prove anything by figures,” and 
further on laments that “facts and figures may be 
opposed,” the preference in such cases being given by 
him to the “facts.” After such a strong expression 
of his regard for “ facts,” we should, of course, antici- 

ate a careful avoidance of anything which could not 
be strictly included under that category. But—alas 
for consistency—the very first reference to Mr. Reed’s 
results is put in the form of “figures,” and figures 
which are not given by Mr. Reed, nor directly obtain- 
able from any statements made in his paper. The 
passage to which we refer runs as follows: “ To illus- 
trate his (Mr. Reed’s) proposition, he cited the 
Bellerophon and Minotaur, and proved—by figures— 
that the Bellerophon, being a far more powerful ship, 
and quite as fast as the Minotaur, ought to cost 
130,000/. less money, or to be exact—and if a nume- 
rical demonstration is not exact it is nothing— 
129,835/. This seems so matter-of-fact a statement 
that there can be little doubt that most of those who 
read the passage believed that Mr. Reed really gave 
these figures, and made these reniarks as to the 
superiority of the Bellerophon. We look in vain, 
however, in his paper for any such remarks, and the 
relative cost of the two vessels is not even referred to. 
Again, in another part of the article we find it stated 
that “Mr. Reed has proved—by figures—that the 
Bellerophon ought to have cost but 235,000/.” Here, 
also, we grieve to say that Mr. Reed’s paper does not 
contain ihe reomtonk allusion to suchasum. We think, 
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these mysterious “ figures” have been arrived at, and 
have detected the mistake into which the writer has 
fallen, notwithstanding the fact that not a hint is — 
as to the figures being original, and the evident desire 
to have it thought that Mr. Reed is responsible for 
them. First as to the 130,000/., “or, to be exact, 
129,835.” It seems that tne writer took the differ- 
ence in the to of the Minotaur and Bellerophon 
and multiplied it by 554, which Mr. Reed gives as 
“the average cost of the 4u// of armour-plated ships.” 
This does not give “ exactly” 129,835/., but approxi- 
mates very closely to that sum. A similar multipli- 
cation of the Bellerophon’s tonnage (4270 tons) by 
55/. gives a very close approximation to the sum 
which, according to the article, Mr. Reed says that 
ship “ ought to have cost.” This is, to say the least, 
hardly fair to the “ figures,” and shows a looseness of 
dealing with them which is not permissible even in 
such an ardent admirer of “facts.” The “fact” is 
that Mr. Reed gave 55/. as the average cost of the 
hull only per ton of tonnage, expressly excluding the 
cost of engines, boilers, &c., and did not make even 
an indirect allusion to the actual cost of the Bellero- 
phon or Minotaur. 

The laboured effort which is made to throw dis- 
credit on Mr. Reed’s paper by referring to the actual 
cost of these two vessels is equally unfair, and even 
more mistaken. We cannot believe that our contem- 
porary really means to assert that a mg he ft. shorter 
and of nearly 2400 tons less tonnage than the Mino- 
taur ought to cost as much as that vessel, supposing 
the two vessels were built under similar circumstances. 
There is no doubt that, according to official returns, 
the Bellerophon’s nominal cost is only about 3000/. 
less than that of the Minotaur ; but owing to the shorter 
ship having been built in a royal dockyard, she is bur- 
dened with “incidental charges” to the amount of 
114,372/. (which rather exceeds 30 per cent. of the 
actual outlay), whereas from 10 to 12 per cent. on the 
outlay would be considered an ample allowance by a 
private firm. It needs no further remarks to show 
the folly of referring to “figures” such as these as 
proofs of the actual relative cost of long and short 
ironclads. 

One other example will suffice to show that we are 
not exaggerating the one-sided character of this 
article, in which so many “men of straw” are de- 
liberately set up in order that they may be demolished. 
In a paragraph respecting the speeds realised by the 
Minotaur and Bellerophon on the six hours run in the 
early part of this year, an elaborate attempt is made 
to laugh away the exceedingly good performance of 
the short ship. The “figures” in this case—being 
taken from an official return—are more “exact ” than 
those obtained by the original calculations referred to 
above. They give, however, too favourable a view of 
the qualities of the short ship to suit the writer’s 
taste, and he therefore passes on to show what the 
speeds at sea of these two vessels are, as their 
performance “in calm weather, close in shore, is 
no test of their merits.” The sea trial he refers to 
is stated by Admiral Warden to have been “ remark- 
able for little else than that none of the ships developed 
the power or speed they ought to have done.” This 
is surely a “fact” worth knowing, when we are asked 
to take the results of this trial as decisive of the full 
speeds at sea of the Minotaur and Bellerophon. But 
there are some other “facts,” which, perhaps, the 
writer did not observe (as he may not have carefully 
studied the report); but which he certainly ought to 
have known and stated, when he gave the Minotaur’s 
full speed as 12.4 knots, and the Bellerophon’s as 
11.4. The engines of the Bellerophon developed 
nearly 1400 horse power less than those of the Mino- 
taur on this trial—a difference which is amply suffi- 
cient to account for a difference of a knot in the 
speeds of the two ships; and as they fell more than 
1600 horse power below the power indicated on the 
six hours’ trial, it is not to be wondered at that the 
speed of the ship also fell considerably. Surely, in a 
lover of “ facts,” and a doubter of figures, this silence 
is inexcusable. When thus manipulated, it is not too 
much to say that “ facts,” like “ figures,” may be made 
“to prove anything.” 








RAILWAY CARRIAGE AXLE-BOXES. 

Tue practice of lubricating the bearings of railwa 
carriage axles with an indifferent kind of soap, calle 
by courtesy railway grease, is little better than a 
barbarism. What engineer would think of employing 
tuch a lubricant for the journals of shafting running 
at a speed of three hundred or four hundred revolu- 


tions per minute? And yet the *bearings of railway | pared 





axles in no way differ from those of such shafting, 
except that they are usually more heavily loaded, and 
more exposed to dust and dirt, and, sear g require 
more careful lubrication. The theory of lubrication 
by hard grease is that as the i mes slightly 
warmed its heat will be communicated to the . 
which will then be melted, and will flow down t rough 
the holes in the brass bearing to the surfaces in 
contact, the rate of flow being to some extent regulated 
according to the demand, as shown by the rise in 
temperature of the rubbing parts. So long as the 
heating is moderate in amount this action no doubt 
goes on as intended; but when once a bearing has, 
through the accidental introduction of grit or from 
other circumstances, become thoroughly hot, all effi- 
cient lubrication is at an end. When such an event 
occurs the grease being rendered fluid runs past the 
axle, and escapes, leaving the bearing perfectly dry 
and unlubricated. 

With a properly constructed oil axle-box the case 
is very different. In such boxes not only are the 
journals more efficiently protected from dust and grit, 
and thus rendered less liable to become accidentally 
heated; but, even if the heating does occur, it is 
almost always a gradual and not a sudden process, 
and the lubrication is continued so long as any oil re- 
mains. It is not, however, merely in cases of heated 
bearings that oil axle-boxes exhibit an advantage, but 
they at all times, if properly constructed, effect an im- 
mense saving in wear and tear. On the Continent 
and in America these facts have long been recognised, 
and as a necessary consequence axle-boxes lubricated 
with oil have become the rule, and not, as here, the 
exception. 

The very valuable series of experiments on railway 
resistances, carried out on the Eastern Railway of 
France, by MM. Vuillemin, Guébhard, and Dieu- 
donné, and of which we gave an account about twelve 
months ago, furnished very reliable information as to 
the respective advantages of oil and grease lubrication 
for railway axles. These gentlemen found that at 
very low speeds, such as from about one to four miles 

r hour, the tractive resistance of a vehicle having 
its axles lubricated with grease was to that of a 
similar vehicle lubricated with oil, as 1.35 to 1, and 
that that portion of the total resistance due to axle 
friction was about doubled. In the case of goods 
trains, running at speeds of from 12 to 32 kilometres, 
or from 7} to 20 miles per hour over good roads, it 
was found from a number of experiments that when 
the axles were lubricated with grease, the tractive re- 
sistance could be very accurately expressed by the 


formula : 
r=2.3+0.05 V, 


in which r=the resistance in kilogrammes per tonne, 
and V=the speed in kilometres per hour. hen the 
axles were lubricated with oil, the formula became : 
r=1.65+0.05 V, 
there being thus a constant difference of 0.65 kilo- 
grammes per tonne in favour of the axles lubricated 
with oil. Altering the above formule to suit English 
weights and measures, we get, for grease axle-boxes : 
R=5.152+0-18030, 
and for oil-boxes, 
R=3.692 + 0.18030, 
respectively ; in which equations R=the tractive re- 
sistance in pounds per ton, and v=the speed in miles 
per hour. These formule show a constant difference 
of 1.46 Ib., or, say, 14 1b. per ton in the tractive re- 
sistance, in favour of the oil-boxes ; and at a speed of 
about 20 miles per hour this difference will amount to 
about 12 per cent. of the total tractive resistances, 
whilst at lower speeds it will form a still greater pro- 
portion. 

The deduction to be drawn from MM. Vuillemin, 
Guébhard, and Dieudonné’s experiments is, therefore, 
that in the case of goods trains worked at speeds of 
about 20 miles per hour over good lines, a saving of 
about 12 per cent. in the tractive power required may 
be effected by substituting oil for grease lubrication ; 
or, in other words, a train weighing 300 tons, and 
fitted with oil axle-boxes, may be drawn by the same 
power as a train weighing about 264 tons, and having 
the axles lubricated with grease. Of course, the sav- 
ing of 12 per cent. above mentioned refers only to 
the tractive resistances on a level, the additio 
sistance due to gravity, in ascending in a gradient, 
would, of course, be the same with the same weight 
of — whether the axles were lubricated with grease 
or 0 

The reduction of the tractive resistances effected 
by the use of oil axle-boxes, although an undoubted 
gain, is, however, of itself, of minor importance 


re-| bod 


it is, asa ce, accompanied. We 
have said that MM. Vuillemin, Guébhard, and Dieu- 
donné’s iments tended to prove that the actual 


rubbing friction between an axle journal and its bear- 
ing was, when grease was used as a lubricant, twice 


as t as when oil was employed. From this fact it 
ight be inferred that the wear of the ings would 
be twice as rapid in the former as in the latter in- 


stance, and this view is borne out by experience. 
Thus, on the Northern Railway of ake the loss of 
— by wear of the bearings is stated to av 

6.9 kilogrammes per 100,000 kilometres run, when the 
axle-boxes are lubricated with grease, whilst with oil 
the wear is diminished to less than three kilogrammes 
for the same distance run. Reduced to English stand- 
ards, the amounts of wear above stated are 15.18 lb., 
and less than 6.6 lb. respectively for each 62,100 miles 
run. On the Paris oat thee and Northern lines, 
there are now upwards of 90,000 oil axle-boxes in use, 
and it is stated, on good authority, that their use has 
been found to effect a saving of 40 per cent. in the cost 
of lubricating materials, as compared with the grease- 
boxes previously employed. The oil-boxes used fre- 
quently run upwards of 6000 miles without having the 
oil renewed. 

We could bring forward much additional evidence, 
if requisite, to prove the advantages of oil axle-boxes, 
but we think that it is un that we should do 
so. A railway axle-box, lubricated with grease, bears 
about the same position, with regard to a well- 
constructed oil axle-box, that a d cart wheel-axle 
does to the “patent box” of the wheels of a well- 
appointed private carriage ; and all railway men who 
have given oil axle-boxes a fair trial know this to be 
true. The special object of the present article is not 
so much to point out the already more or less known 
advantages of oil axle-boxes; but to urge that they 
should be adopted on a far more extended scale than 
they yet have been in this country. We know that 
passenger carriages have been extensively fitted with 
them on many lines; but with the exception of the 
North London line we are unaware of a single i 
railway which has exclusively adopted them even for 
its passenger stock. Now, until this exclusive 
adoption takes place, not only for passenger carriages, 
but for wagons also, the advantages of a system 
of oil lubrication can be developed in but a minor 
degree. So long as oil and grease boxes are both in 
use on any particular line, so long will the staff of 
“‘greasers”’ and examiners be required at stations, 
and so long will mischances occur from oil-boxes being 
carelessly clogged up with grease, and from similar 
causes. It is, in fact, the attempt to work the two 
systems of lubrication in combination which has so 
greatly delayed the adoption of oil-boxes in this 
country, po ‘which has, on some lines, got such 
boxes into disrepute. A few years ago, also, there 
were but comparatively few oil-boxes which could be 
depended upon, but such is far from being the case 
now. Amongst the best forms of oil axle-boxes in use at 
the present time, the improved “ Lightner ” box, fitted 
with Basson’s lubricator, as used by Mr. William 
Adams, on the North London Railway, takes a very 
high place, and so does M. Basson’s own box, one 
form of which we illustrated a few weeks ago (vide 
page 376 of the present volume). Besides these 
there is Mr. Beattie’s box,* as used on the South- 
Western Railway, Piret’s box, as used on some of the 
Continental lines, and several others which may be 
depended upon to give results. No locomotive 
superintendent, in fact, should find it difficult to ob- 
tain an oil axle-box which will fulfil his requirements ; 
and we trust, therefore, that at the present time, when 
economy in railway working has become such a vital 
question, the matter which we have brought forward 
in the present article will receive the full attention 
which its importance deserves. 





THE INSTITUTION. 
We think the host of critics whose advice has been 
so liberally tendered to the President, to the Secretary, 
to the Architects, and to the Contractors, during the 
— of the enlargement and alterations of the 
uilding belonging to the Institution of Civil Engi- 
neers, from the useful suggestions of members of the 
ly, and more or less eminent in the profession, to 
the impertinent recommendation of the gentleman 
corks shoald exchenge the floss alloted 
rks should e t respectively 
to them, for the sean wilds elated ts as perverk 
imagination alone, that the working business of 
* A description ion and illustration of the “ Lightner” 
Mr. Beattie’s axle-boxes appeared in our second 
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com- 
with the diminution of wear and tear, by which 


(vide page 177). 
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INDICATOR DIAGRAMS FOR THE ENGINES OF H.MS. SIRIUS. 
: MESSRS. MAUDSLAY, SONS, AND FIELD, ENGINEERS, LONDON. 
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Institution was conducted solely by the latter—we 
say if all these critics had been present at the first 
meeting of the Session last Tuesday, they would have 
acknowledged universally how thoroughly and how 
well the improvement had been carried out, and would 
have heartily helped to swell the vote of thanks due to 
Mr. Hutton Gregory for the untiring pains he has 
taken and the attention he has bestowed upon the 
building during the last few months. He might have 
done far less, and yet quite faithfully have discharged 
the trust devolved upon him, and the responsibility he 
assumed with the Presidential Chair; and yet, being 
Mr. Hutton Gregory, he could not have done less. 

Of course the arrangements as yet are far from com- 
plete; the harmony of the theatre is marred by the 
crude colour of the unfinished panels; the gallery 
railing in the library, looks harshly plain in the absence 
of the cases that are to line the walls at that level, 
and of the reading-desks that will impart a finished, 
furnished air to the apartment. The respiration of 
the gas engine must be looked after, and we fancy that 
the currents of air forced into the Theatre at a consi- 
derable velocity, and through the tiers of concentric 
slotted openings, all converging towards the Council 
table, will have the effect of catching up and baffling 
the voices of speakers in that part of the room, and so 
interfering with its excellent accoustic capabilities. 
But all these things are details which would be hardl 
worth noticing, because they can be so easily woo | 
save for the purpose of silencing the hypercritical, 
who imagine vain things, and magnify them. . 

One of the most admirable features in the whole 
arrangement, and one to which we inadvertently 
failed to draw attention last week, is in the provision 
made for the convenience of the host of visitors on 
Conversazione nights. A thorough means of circula- 
tion is ensured on the ground floor, in the refreshment 
room, and up-stairs the side entrance to the Theatre 
from the library, as well as the main entrance at the 
head of the flight of stairs, affords sufficient accom- 
modation for the streams of guests always moving from 
one part of the building to another on those occasions. 

Early in January it is hoped that the Institution 
pictures will fill the panels prepared for them in the 
Meeting room, that the library may be completed and 
furnished with its volumes, and that the temporary 
offices at No. 1, Great George-street, will be entirely 
abandoned. 

And though the benches of the Theatre will be fuller 
than they shonld be on next Tuesday and on Tuesday 
week, and the once familiar November illuminations in 
Great George-street will be missing this session— 
though the lithographers are making a comparative 
holiday time this month, and engineers’ clerks will 
refrain from rushing to and fro madly, and yet more 
madly, as the thirtieth approaches—still we believe 
that the new era of the Institution has commenced at 
a fair and hopeful season, when the dark clouds of 
distrust which have overshadowed us all so long are 
beginning to disperse. 

The past three years which have been full of trial 
and anxiety to all, have only been repeating themselves 
from the past. The great fields of engineering Industry 
have but been lyiz.- fallow, and are more fertile than 
ever now, more ready to send forth rich crops when 
properly cultured. And already a luxuriant foreign 

wth is springing up, which will, if not carefull 
Feeded, tend to impoverish the recruited soil, me 








weaken the development of great home projects soon 
to be set afoot. The generation of careless, reckless 
hushandmen, who have worked the ground sterile, has 

assed away ; for the time at least, for the people will 
hen none of them. 

And in this long season now departing, which 
has been one of humiliation to engineers, there has 
been time for all those subtle jealousies to fade out, 
which previous treacherous prosperity so freely and 
so dangerously engendered ; there has been time for 

rsonal differences to be forgotteti, and for cliques to 
S sundered ; for from all these the engineering body- 
professional suffered, in common with the commercial 
world grown big with false prosperity. And now we 
have almost to begin again, to overcome popular pre- 
judice which, however senseless, has had some ground 
for its opinion, and to restore public confidence, which 
but a short time since was so blindly trusting. 

So, tempered by the long ordeal, which has af- 
fected deeply and in some cases almost irretrievably, 
honourable members of the profession, and still more 
keenly and bitingly the hundreds of assistants whose 
daily bread depended upon the failing practice of their 
employers, we hope and most firmly believe that the 
approaching years of prosperity—for they are ap- 
proaching now—will marked by professional 
charity, and a unity of feeling which have hitherto, to- 
some extent, been strangers among us. It is 
so easy to misjudge motives and character, and to 
look unintentionally on the wrong side of the stuff. 
And when seen so, with all its rough threads, and 
knotted ends, and inharmonious scarce-distinguish- 
able pattern, what wonder if we err, forgetting that it 
is the erratic shuttle of circumstance that flings the 
woof through the warp of character which is woven in 
the loom of life. We ourselves have doubtless been so 
misled in the past, and may be so misled in the future, 
but with a clear perception that a wrong committed in 
error may be amended by a free admission, we make the 
admission now, as we shall ever be anxious to do again, 
if a pardonable desire to correct apparent abuses leads 
us to hasty and foregone conclusions. 


COMPOUND MARINE ENGINES. 

Asovt fifteen months ago we illustrated in this 
journal (vide page 147 of our fourth volume) an ar- 
rangement of ouble cylinder marine engines, which 
had then been recently patented by Mr. Joshua Field, 
of the firm of Maudslay, Sons, and Field. Since that 
time Messrs. Maudslay have completed a pair of en- 
gines on the above-mentioned plan, and these y 
which have been fitted to H.M.S, Sirius, have lately 
undergone their trial with exceedingly satisfactory 
results. Our readers may perhaps remember that the 
chief pecutiarity of Mr. Field’s arrangement is, that 
the high-pressure cylinder is partly recessed into the 
front of the low-pressure cylinder, the piston working in 
the latter, and also the back cover, being correspond- 
ingly recessed. The pistons of the two cylinders are 
connected by an intermediate rod, whilst the low-pres- 
sure piston has also two rods, which extend through 
the front cover and past the crank shaft, to a cross- 
head, as in an ordinary engine of the return connect- 
ing rod type. This plan enables the whole of the 
machinery to be arranged with great compactness 
without at the same time rendering the parts inac- 
cessible. 

The Sirius is an unarmoured wooden sloop-of-war, 














carrying six guns, and of 1268 tons burthen. Her 
engines are of 350 horse power nominal, and they 
have pressure and low pressure cylinders, $4 in. 
and 75 in. in diameter respectively, whilst the stroke 
is 2ft. 9in. Steam is a y elliptical boilers 
having 29.9 square feet of total heating surface per 
nominal horse power, and they are provided with 
superheaters, which are fitted with the temperature in- 
dicator, or pyrometer, designed by Mr. Joshua Field, and 
illustrated by us in our fourth volume (vide page 146). 
On the occasion of the trial, of which we give par- 
ticulars below, the steam was superheated to a tem- 
perature of about 340°. The engines drive a propeller 
15 ft. in diameter and of 15 ft. 6} in. pitch. 

The following are the leading particulars of the trial 
made on the 5th of November last, on which occasion 
the Sirius drew 11 ft. 4in. forward and 16 ft. 6 in. aft. 











Full Half 
| Power. | Power. 
; 2 Boilers. 
Pressure of steam in boilers poe eo} 6241 63.81 
Vacuum forward...| 26.79 27.93 
a. aft oe| 26.79 | 27.5 
No. of revolutions per minute—maximum| 99.93 | 77.55 
rR ~ mean ...| 98.21 76.64 
8q. in.| persq. in. 
Mean pressure in cylinders—high pressure) 41.591) 24.876 
Ne ‘* low pa 7.312 4.337 
Indicated horse power high ,, 1236.18 | 576.96 
a i low ai 1057.50 | 489.48 
Total indicated horse power _... ++-| 2293.68 | 1066.44 
ah ~ on 7th and 2352.90 
8th runs 
Speed of vessel ove 13.263) 10.897 








In addition to the above particulars, we annex 
copies of a set of indicator cards taken during the 
trial, these diagrams having been taken when the 
engines were running at a speed of 99.56 revolutions 
per minute. Figs. 1 and 2 represent the cards taken 
from the high pressure, and Figs. 3 and 4 those from 
the low pressure cylinders, The initial pressure of 
steam in the high pressure cylinders was 49 ]b., and 
the mean pressure 41.3lb.; whilst the mean pres- 
sure in the large cylinders was 7.521b., and the 
vacuum 26.75in. It will be seen from the data 
above given that the boiler pressure was much 
higher than is usually carried on shipboard, and 
that the piston speed was, particularly for such 
short-stroked engines, also very high, amounting 
sometimes to nearly 580 ft. per minute, whilst it 
averaged 540.15 ft. throughout the trial. As a result 
of this high speed and pressure an average indicated 
power of six and a half times the nominal was obtained, 
or, stating the fact in a better form, an indicated horse 
— was developed for each 4.6 square foot of total 

eating surface in the boilers. This result, although 
not so high as that obtained in the case of the engines 
of the Agincourt by the same makers, is very good. 
It will have been observed that the boilers of the engines 
under notice have a very large area of heating surface 
per nominal horse power, and it is quite possible, 
ge we do not know that this was the case, that 
the boilers were capable of producing a greater supply 
of steam than the engines were capable of using. the 
high boiler Fagot maintained would tend to support 
this view of the case, and supposing it to be correct, 
the comparison by the number of square feet of heat- 
ing surface per actual horse power developed becomes 
an unfair one. It only remains for us to add that we 
understand that the engines worked most satisfactorily 
throughout their trial, and we may fairly congratulate 
Messrs. Maudslay, and especially Mr. Joshua Field, on 
their success. 








RAILWAY SIGNALLING. 

Aut railway men are but too well acquainted with 
that unfortunate and importunate class of would-be 
inventors who conceive that it is their mission in this 
world to abolish railway accidents and revolutionise 
railway working generally. A worse railway acci- 
dent than usual is a perfect blessing to these indi- 
viduals. As soon as the particulars are announced, 
they pester locomotive superintendents and railway 
managers with letters and applications for personal 
interviews and write lengthy communications to 
the papers, setting forth in the strongest terms 
the impossibility of such a dreadful catastrophe having 
happened if only their suggestions had been attended 
to, and their plans—patented, of course—adopted. 
These men, who are seldom engineers, even by profes- 
sion—and certainly never engineers in the true sense 
of the term—are nothing more nor less than intolerable 
nuisances. They not only take up the time of men 
who can ill afford to spare it ; but, by their pertinacity 
and general offensiveness, they get even true inventors 
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into disrepute, and prevent many valuable sugges- 
tions from receiving the attention which they really 
deserve. 

We have said that these vendors or promoters of 
railway nostrums are addicted to ventilating their 
ideas by the aid of letters addressed to the public 
journals ; but until lately we had imagined that the 
publication of these lucubrations, at all events with- 
out comment, was confined to the non-technical press. 
Recently, however, we have had occasion to alter our 
opinion, and our attention has been drawn to the 

ublication in Zhe Engineer of last week, not of a 
letter, but of a “leader” on the Newnham collision, the 
subject matter of which has evidently been at least 
suggested by one of the gentry above mentioned. 
This so-called “leader” contains some propositions 
concerning railway signalling, which, if not precisely 
original, are certainly sufficiently startling. After 
setting forth the dangers attendant upon a guard leav- 
ing a goods train proceeding at the terrific pace of 
eight miles per hour, and remarking upon the difli- 
culties which beset the problem of providing means of 
intercommunication between guard and driver in 
goods trains, the writer brings forward his inevitable 
panacea for all evils; and in case our power of expres- 
sion should fail to do his plan justice, we shall let him 
speak in his own words. He says: 

If there was no other way out of the difficulty, then we 
should advocate at once the establishment of a means of com- 
munication between the guard and driver ; but there is a way 
out of the difficulty not yet thought of, and in mentioning it 
we place before such of our readers as love invention a very 
nice little problem, not difficult of solution in the abstract, 
yet requiring a neat practical solution which will tax their 
powers. Why should the guard descend of necessity to fix 
his signal? Why should he not possess the power of mark- 
ing his progress mile by mile, so that a following train may 
know exactly how far he is in advance? There is no good 
reason, so far as we can see, and we have not the least doubt 
that now we have placed the problem before our readers 
many will turn their attention to it, aad supply solutions. 
We shall be the first to suggest one, not as being the best, 
but as denoting what are the conditions to be complied with. 

The fog signal, as now made, consists of a small, flat tin 
box, containing a fulminate. The box is secured to the rail 
by a couple of sheet lead clamps soldered to the bottom, 
which can be bent in by the fingers. The tread of the 
engine explodes the fulminate with a loud report, well- 
known to railway travellers. When a train stops where it 
ought not, the guard runs back along the line and affixes 
several of these signals at such distances as may secure 
space for a following train to pull up. It is quite obvious 
that signals so made cannot be used unless the guard can 
get out of his van and stand on the road; nor is it practi- 
cable to sow little pellets of fulminating powder on the rail 
as the train proceeds, because they will roll off the rail, 
however carefully applied. We propose that fulminating 
signals should not be used by running trains, but that 
instead, the guard should be provided with blue lights, or 
their equivalent, which he would ignite and drop from the 
rear of his van, at intervals of, say, one mile. These 
lights might be readily contrived to burn for five or ten 
minutes. The driver of an advancing train could not fail 
to see them, and so long as one burned, he would not attempt 
to pass it. The moment it went out, he would know that a 
mile, or two miles, according to previous arrangement, in- 
tervened between him and the preceding train, and he 
would then proceed cautiously, always taking care not to 
pass a burning light. The principle thus roughly sketched, 
is capable of considerable enlargement, and if properly 
carried out would, beyond question, greatly promote the 
safety of railway travellers. In the day time blue 0 
are inadmissible, but smoke balls might take their place. 
Neither would answer in fog, but it is not impracticable to 
devise means by which specially constructed fog signals 
might be so laid as to be exploded with certainty by a 
passing train. 

We scarcely know which to admire most; the 
modest manner—distinguished, however, by an under- 
current of pardohable pride—with which the writer of 
the above extract advances his “ way out of the diffi- 
culty not yet thought of,” or the almost playful inno- 
cence of that proposal itself. Imagine the guard of a 
“running train”’—and we suppose that in this term 
the writer includes express trains—combining busi- 
ness with amusement by dropping blue lights be- 
hind his van at intervals of a mile or so. The 
writer, however, does not seem to have any great 
faith in blue lights after all; they would, he says, 
be of no use in the day time, nor during fogs and 
under the latter circumstances he proposes to have re- 
course to specially constructed detonating signals, 
which he states might be “so laid as to be exploded 
with certainty by a passing train.” This scarcely 
agrees with his statement made a few lines previously, 
that it is impracticable “to sow little pellets of fulmina- 

ting powder on the rail as the train proceeds, because 
they will roll off the rail, ] owever carefully applied.” 
And again: “We propose that fulminating signals 
should not be used by running trains ;” but we suppose 
that he considered that he had a perfect liberty to 


months. 


Seriously, eae | there is ates . new 
in the proposition of depositi i m trains 
in a yg several tented plans for effecting this 
object have been noticed—not in the most favourable 
terms, by-the-bye—in this journal during the last few 
Signals of any kind deposited from a train 
in the manner proposed would, we contend, be in 
most cases worse than useless. It is stated, that sup- 
posing a driver to have been sto ped by a blue light 
deposited as proposed, he would, “the moment the 
“ fight went out, know that a mile, or two miles, accord- 
“ ing to previous arrangement, intervened between him 
“ and the preceding train.” Now, really, he would know 
nothing of the kind. All he could possibly know from 
the extinguishing of the light would be that a certain 
number of minutes had elapsed since the light was 
deposited, but of the distance traversed by the pre- 
ceding train during that interval of time he could 
have no knowledge whatever. Bad and ridiculous as 
the plan of throwing out blue lights may be, that of 
depositing detonating signals from a train in motion is 
still worse. Such signals, supposing them to be 
securely placed on the rails, would remain until ex- 
ploded by the next train, whether the necessity for 
their presence existed or not, and they would thus 
frequently occasion needless alarm and delay, or, as is 
most probable, if used habitually, they would receive 
but slight attention, and thus become practically 
useless. 

We contend that the whole system of time signal- 
ling on railways is wrong to begin with, no matter in 
what form it may be carried out. The only system 
which affords thorough security is the “ block” system, 
or that which ensures a proper interval of space, not 
time, between successive trains. The system of signal- 
ling should be such that a train is at all times pro- 
tected against injury from a train on the same line, 
whether fog signals are laid down or not. Detonating 
signals deposited by the guard of a train should be 
strictly auxiliary signals used as an extra precaution, 
or for stopping a train on the other line of rails in the 
event of such an accident occurring, as would block 
both the up and down lines. 








SCIENTIFIC ESTABLISHMENTS IN 
INDIA. 

Unttxe almost all other countries in the world, 
the bulk of scientific men in India are servants of the 
Government, and hence there is naturally a want, to a 
great extent, of that private enterprise which has led 
to the creation elsewhere of a vast army of indepen- 
dent professional men, and in no country has this been 
so marked as in our own, owing undoubtedly to the 
greater freedom and scope permitted to all classes of 
enterprise. Nor is this much to be wondered at. The 
whole state of society in India, and the remnants of 
bygone days, when any European who was not in the 
service of the East India Company was considered an 
interloper, if not a loafer, naturally prevented the growth 
of private enterprise. The Indian native Governments, 
carried on very much upon the feudal system, of course 
prevented any healthy growth of similar enterprise 
within their territories, and to the present day they all 
have their private establishments similar to those re- 
tained in India by the British Government. 

Admitting, as we must, that this system is, perhaps, 
the best suited for a country where all scientific 
labours are entrusted to foreigners—otherwise it is 
difficult to imagine why it should continue to exist— 
one of the evil consequences of such a state of things 
must be a want of progress and advancement in science 
such as we observe so particularly in Europe and 
America. Now, this evil, whilst it is to be deplored, 
is not altogether without a remedy ;- but it must rest 
with an enlightened and far-seeing Government fully 
to appreciate the necessity and supply the want, and 
we are happy to observe that a partial acknowledg- 
ment of the principle upon which it should be based 
has already met with the recognition of the supreme 
Government. <A suggestion, we observe, has re- 
cently been made EY Prosetice Sir W. Thomson 
that officers of the Telegraph Department should 
be allowed to return to England after certain periods 
of service for improving their knowledge in telegraphy. 
This suggestion was referred to the Governor-General 
for opinion, who observed that in a scientific depart- 
ment like that of the electric telegraph, on which 
improvements are being constantly made, consider- 
able advantages are to be derived from the proposed 
plan of sending selected officers of the department 
periodically to England for improving their knowledge 
of telegraphy in all its branches. Similar arguments 


doubt 
that the claims of that department will be similarly 


Department and its officers, and we can 


recognised by the Government. It is true that the 
Public Works officers when at home on leave are 
sometimes permitted to visit public works at home, 
and more rarely upon the Continent, travelling at the 

ublic expense, from which much direct as well as in- 
direst benefit must accrue to the department. The 
constant infusion of new blood will not altogether 
meet the requirements of the case, for it is only under 
exceptional circumstatices that any but quite young 
men are sent out as reinforcements, and their know- 
ledge and experience can but be comparatively small, 
and their position in the department is necessarily a 
subordinate one, in which they are expected to carry 
out the directions of their superiors, rather than to do 
anything on their own responsibility. It is, then, in 
the senior branches where fresh knowledge is most 
wanted. Situated, however, as engineers often are in 
India, in remote and inaccessible districts, they can 
enjoy very few opportunities of keeping themselves 
well read in the professional literature of the day. 
Thus are they cut off from any ready means of self-im- 
provement ; and the system of centralisation, which 
requires even works of the most petty kind to be first 
approved by some senior authority, prevents, to a great 
extent, the growth of that spirit of self-reliance which 
is so essential in an engineer. It is obvious that the 
true and, so faras we can see, the only remedy for 
this state of things, under existing circumstances, is 
that the officers of the Indian Public Works Depart- 
ment should be not only permitted, but encouraged by 
the aid of substantial assistance, to make themselves 
well acquainted with the progress of engineering 
science at home and abroad. For this purpose we 
would suggest that the Government of each Presi- 
dency and Administration should send home a certain 
number of selected members of their respective Public 
Works Departments for this especial purpose, paying 
their passage both ways, granting them full pay whilst 
so employed, together with their bond fide travelling 
expenses, and permitting them to reckon the time as 
service for pension. Each officer should be required 
to give a full report on the works visited by him to 
sliow that his time has been profitably occupied. If 
this were done each year, an annual credit being taken 
for the necessary additional expenses that would 
entail on the department in consequence—which, how- 
ever, would be but small compared with the benefits 
that must of necessity follow—not only would the 
Indian Government secure to itself a more efficient 
Public Works Department, but the privilege could not 
fail to give great satisfaction generally, and stimulate 
all to use their best exertions in the hope that they 
might join in the advantages, ‘personal as well as pro- 
fessional, which would be enjoyed by all who might be 
selected for the above purpose. 








PIR AND PIER. 


SEvERAL months ago we published in our Notes 
from India some information creditable to the ene 
of the engineering powers in the Kurrachee munici- 
pality, but unfortunately not strictly in accordance 
with fact. We stated, and that on good authority, 
that the Kurrachee municipality were about to construct 
a road to the Muggar Pier, which would be 4 great 
convenience for persons landing there. « Now the truth 
is, that Piér should have been written Pir, which, as 
“ every schoolboy” knows, means in Hindustanee “ an 
old man, a saint.” And this word, we conclude, our 
contributor, in an attack of temporary phonetic de- 
rangement, must have mistaken for the synonym of a 
jetty, adding his little flourish of commendation to the 
Kurrachee authorities accordingly. The error and its 
correction have been brought under our notice by a 
Bombay correspondent, ard we hasten in turn to lay 
them before our readers, although doing so, must raise 
a laugh against us. 

For a description of the locality referred to, we 
advise those interested to turn to the first volume of 
R. F. Burton’s “Scinde, or the Unhappy Valley.” 
The place is a small stagnant pond or morass, but a 
few Srakies ards in length, and surrounded by the 
dense tropical foliage, through which the fierce tropical 
sun darts bright spears of heat. This pond is crammed 
full of alligators, tame fellows which will lie at full 
length upon the banks with open mouths while their 
photographs are taken, and which lead a life of lazy 
sanctity. The old gentleman, or pir, who feeds him- 
self and his crocodiles upon pilgrims’ offerings, is also 
holy, and leads a life as indolent as those of his sacred 
charges. This is the real story of the Muggar (all’- 








change his mind if he liked. 


would be found equally referable to the Public Works 


gator) Pier, which we have lost no time in giving. 
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these plans the ores are heated in a furnace closed at [Copy.] "i 
RECENT PATENTS. the top and furnished with a flue which conducts the hp ey New York Central Railroad, 
Tax following sgneioctinns of completed patentsare | volatile products into a condensing column which| w wy ahs org sony may mmeeatien 2; 1008 
on sm rage = y - whee: ry that ra should | consists re: = = Mogece tubes surrounded by| Dzaz Srn—In reply to your inquiries as to the relative 
iver in ordering them, at the annexed prices, | water. m this column the vapour is withdrawn | merits of cast and wrought-iron car wheels, I would 
from the Great Seal Patent Office, Chancery-lane. : and forced below the surface of pe ah contained in | experience demonstrated the. wapeneinn tor sche 
No. 441, 4d.) Nicholas Charles Szerelmey, of 90, | a tank, by the action of a revolving screw. or agg ee lars. They are more durable and equally 


ola imlico, patents methods of preserving 
wood as follows: A solution is made of 101b. of 
powdered pofassa and 40 1b. of powdered lime in 50 
gallons of boiling water, and another of 150 gallons 
of cold water, and 401b. of sulphuric acid. These 
two liquids mixed together; form what is called com- 
pound No.1. Next, 50 gallons of crude petroleum, 
40 lb. of asphaltum, 301b. of powdered lime, and 
20 lb. of zopissa are boiled together, and mixed with 
a pint of sulphuric acid to form compound No. 2. 
The timber to be preserved is immersed in compound 
No. 1 for a quarter of amhour, and then dried for a 
day or two, and afterwards it is, by the aid of a tar 
brush, coated on all sides by compound No. 2. 

(No, 442, 8d:) William Robert Lake, of 8, South- 
ampton-buildings, patents, as the agent of George 
W. M’Gill, of Was ington, U.S.,; making spikes with 
one or two prongs shorter;than the main prong or 
stem, these shorter prongs. having -their ends so 
bevelled that when the spikes are driven the shorter 
prongs are bent outwards, so'as to form barbs. 

(No. 443, 6d.) William Robert Lake, of 8, South- 
ampton-buildings, patents, as the agent of Martin 
Henry Dooley, of Atlanta, U.S., a form of railway 
switch. According to this plan, the rails of the main 
line are capable of being shifted transversely, so that 
their ends may be in line’either with the continuation 
of the main line, or with the ends of the rails forming 
the branch; the plan being in fact very similar to that 
adopted in the tramways of collieries, quarries, &. 
The rails are shifted by means of connecting rods 
coupled to cranks on a Shaft, placed ugg to the 
rails. 'We more than doubt the reliability of the ar- 
rangement. 

(No. 444, 8d.) William Bridges Adams, of Wood- 
stock Lodge, Blackheath, patents methods of welding 
iron. The chief points in Mr. Adams’s plans are, that 
he first makes the surfaces to be joined perfectly true, 
clean, and close fitting, by planing or otherwise, and 
then heats them by the aid of jets of gas and air sup- 
plied ufider pressure. Mr. Adams proposes, by the 
aid of this process, to form guns and other articles by 
welding together halves or segments which have been 
prepared by rolling. This specification is well worthy 
of the attention of those interested in gee 

(No. 452, 1s. 2d.) Herrmann Schlotter, of Késtritz, 
near Gera, Germany, patents a method of raising water 
by means of tubes, provided at their upper ends with 
a valve opening upwards, and open at their lower ends, 
these tubes having their lower ends immersed in the 
water to be raised, and having a more or less rapid up 
and down movement given to them, 

(No. 456, 8d.) Thomas Smith, of 10, Walnut-tree- 
walk, Lambeth, patents the excellent arrangement of 
engine counter, which we illustrated on page of 
our Jast volume. : 

(No. 458, 1s. 6d.) John William Melling, of 
Wigan, patents arrangements of coal cutting machinery, 
which it would require the aid of drawings to describe. 

(No. 475, 2s.) Robert Young, of Glasgow, patents 
machinery for levelling and dressing millstones by the 
aid of diamond or other suitable cutters, which have a 
rectilineal motion only given to them. ws 

(No. 481, 6d.) Jacob Geoghegan Williams, of 
St. Stephen’s-crescent, patents enveloping cast-iron ina 
divided state with carbon and melting the meltal from 
the mixture, without blast actingjthereon so as to con- 
sume the enveloping carbon. Another. part of the 
patent refers to forming a mixture of iron ore or oxide 
—either free from, or containing but a very small per- 
centage of, manganese—with such coal as will cause it 
to cohere at a red heat, the carbon being in excess of 
the quantity required for combining with the oxygen 
in the ore, but insufficient to afford under the blast the 
requisite heat for melting it after its reduction. The 
mixture thus formed is to be smelted by other fuel in 
low blast furnaces to obtain cast iron therefrom. The 
patent also includes manufacturing cast steel from 
granules of decarburetted cast iron, after the separa- 
tion, without fusion, of the oxide used in decarburet- 
ting them. Ha 

(No. 493, 8d.) William Robert Lake, of 8, South- 
ampton-buildings, patents, as the agent of Ferdinand 
Formhals, of San Francisco, arrangements-for extract- 
ing and condensing the volatile portions of ores, these 
arrangements being specially applicable to the treat- 
ment of ores containing quicksilver, According to 





(No. 505, 1s. 10d.) John Smith Raworth, of Man- 
chester, patents a mode of connecting or disconnectin: 
revolving cylindrical surfaces. This plan is founded on 
the fact that ifa short elastic metal helix be slipped on 
to a shaft or pulley, which it fits rather tightly, it will 
be found that if one end of the helix be attached to a 
fixed object the shaft or pulley may be made to revolve 
within the helix more readily in one direction than in 
the other. ; 

(No. 509, 8d.) Walter Easterbtook, of 66, Albert- 
road, Kilburn, patenis’ arrangements of locking gear, 
&ec., for railway signals, which it would require the 
aid of drawings to explain. 

(No. 515, 4d.) Louis Mummenhoff, of St. Mary’s 
Axe, patents, as a communication from Nicolans 
Schroder, of Creuznach, Rhenish Prussia, compositions 
for forming blocks to be used for building purposes. 
One of the mixtures proposed consists of 100 cwt. of 
coal ashes or coke sag 16 ewt..of hydraulic cement 
or lime, and 1 ewt. of Portland gensént.: The materials 
are to be worked together in a’ pug mill, and then 
rammed into moulds, The blocks formed harden in 
the air, and they may also be further hardened by 
treating them with water glass. 

(No. 535, 4d.) William Perkins, of Russell-place, 
Fitzroy-square, and George Grainger Sandy, of Anerly- 
road, Penge, patent the use of a combination of an- 
thracene or paranaphthaline, and naphthaline with 
india-rubber, gutta-percha, gum ballata, and other 
analogous vulcanisable substances, and sulphur, for the 
purpose of insulating telegraph conductors, &c. 

(No. 537, 10d.) Joseph Pucenpacn, of 124, Cam- 
berwell-road, and John Thompson, of 46, Camberwell- 
green, patent methods of securing the nuts of fish- 
plate bolts, &c. According to these plans the nuts 
are secured by making the screw part of each bolt 
flat on one or more sides, and passing a key or pin 
through each nut, so that it may bear against one of 
these flat sides. 

(No. 547, 6d.) William Cooke and John Cooke, of 
Tinsley, patent a method of manufacturing finished 
irons, for spring iron, puddled steel rails, &c. Ac- 
cording to this plan the iron is melted in a cupola and 
then treated in a refinery filled with charcoal. ‘The 
patentees state that “the free oxygen passes through 
the tuyeres” of the refinery, “and coming in contact 
with the molten iron recarbonises it and destroys the 
silicon, phosphorus, and sulphur.” We are more 
than doubtful concerning such results being obtained. 

(No. 548, 10d.) Edward William Young, of 8, 
New-street, Spring-gardens, patents a method of con- 
structing a bridge consisting of a suspended portion 
carried by a pair of cantilevers. 

(No. 553, 4d.) William Robert Lake, of 8, South- 
ampton-buildings, patents as the agent of Segismund 
Beer, of New York, a method of preserving wood by 
treating it with a boiling solution of borax, the object 
being to remove the perishable matters without in- 
juring the woody substance. The wood may, if de- 
sired, be impregnated with tar or other substances 
after the above treatment. 

(No. 557, 10d.) James Grafton Jones, of the 
Blaina Tronworks, near Newport, patents a form of 
exhauster to be used for ventilating mines, the con- 
struction of which could not be clearly explained 
without the aid of drawings. 








CHILLED CAST-IRON WHEELS. 
Tse subjoined correspondence is interesting, as 
showing not only the estimation in which American 
engineers hold cast-iron chilled wheels, but also the 
opinions English engineers entertain, after a lengthened 
experience of their use: 


(Copy. 
ontreal, August 9, 1859. 

My Dear Sre,—I send you herewith the information re- 
quired in your note of the 3rd inst., which I obtained from 
our locomotive superintendent. ; 

Our experience in cast and wrought-iron wheels has in- 
duced our giving a decided preference to the former. 

I have myself been instrumental to the introduction of the 
English pattern in wheels, and after two or three years’ 
ials have been obliged to abandon them altogether. 

I am, my dear Sir, yours sincerely, 


Atex. M. Ross. 
Mr. e E. Gray, Albany, N.Y. _ 
N.B.—At the time the above was written, Mr. Ross was 
chief engi of the Grand Trunk Railway of Canada.— 


safe. 


heavy traffic of is railroad is four years. We have about 


'§ | 40,000 wheels in use, chiefly made from Salisbury iron. Old 


wheels are used in small proportions in making new ones. 
The cast-iron wheel will save more than its cost in the in- 
creased time it can be used. Failures are of rare occurrence : 
our respectable makers of Jate years have no broken wheels 
returned on them, as defective. Trains are often run, when 
behind time or from other causes, at the rate of sixty miles 
an hour for many miles together, and this over far worse 
tracks than are ever found in England or France. This 
amaenr have tried the best wrought-iron wheels made in 
England, and under the most favourable circumstances, and 
in all cases have found the cast-iron wheel the cheapest, the 
most durable, and po safe. 
remain very truly yours, 
Grorce E. Gray. 
Late Chief Engineer. 


Grank Trunk Railway of Canada, 
Managing Director's Office, 
Montreal, Jan. 19, 1867. 

My peak Sre,—In reply to your letter of the 14th, I have 
the pleasure to send you a copy of a letter from our mechani- 
cal superintendent, which will give you all the information 
you ask for. 

We are entirely abandoning the use of wrought-iron 
wheels, and hope soon to have nothing on the line but those 


made of cast iron. 
Yours faithfully, 


Geo. E. Gray, Ket» ; C. J. Brrpegsy 
Off. C. P. R. R. of Cal., 
54, William-street, New York. 


[Copy.] 
Grand’ Trunk Railway of Canada, 
Montreal, January 18, 1867. 
C. J. Brydges, Esq. 

Deak Sre,—In reply to Mr. Gray’s letter of the 14th 
instant, I beg to state as follows :— 

1. Our car wheels, with the exception of about two per 
cent., are made of cast iron, and the small proportion that 
are of wrought are being replaced by cast w: whenever 
any of the former wear out or break down. This, of course, 
implies that for car purposes we prefer cast-iron wheels to 
wrought-iron wheels. 

2. Until recently our car wheels were made at Toronto 
and Buffalo-lane, Three Rivers, C.E., and the Portland Com- 
pany. At present they are made at Montreal, of the best 
cold-blast charcoal iron, which is made at Three Rivers. On 
the American section of the road they are supplied by the 
Portland Company and Washburne, of Worcester. 

3. The winter being severe, we are able to and do experi- 
ence some few failures of cast-iron wheels. 

4. We have accidents from the wrought-iron wheels 
arising out of the same cause as is attributed to the failure 
of the chilled wheels by the severity of the winter. 

5. I can only estimate the mileage of the wrought-iron 
wheels, and I consider that 20,000 may be taken as a fair 
average of miles run before requiring turning up. 

Yours trul 


J 
Ricwarp Eaton. 


[Copy.] 
Great Western Railway, 
Hamilton, Canada West, Feb. 6, 1867. 
Deak Srr,—It affords me much pleasure to send you the 
information réquired in your favour of the 14th of January. 
It has been handed to me by my mechanical superintendent. 
Yours faithfully, 
Tos. SwINYARD, 


Vice-President. 
Geo. E. Gray, 54, William-street, New York. 
Questions. Answers. 
1. What kind of car wheels | We have cast and wrought- 


iron wheels in use, but cast- 


are in use on your railway; 
i iron wheels are much pre- 


if of cast or wrought iron, 


which is preferred ? ferred both in point of satety 
and ry 9 
2. If of cast iron, what is} Weight, 480lb.; diameter, 


33 inches. 

We have not yet had an 
accident from the use of cast- 
iron wheels. 

Average miles run, about 
160,000. 

Very seldom, until the 
tires are worn thin, when they 
generally get loose and break. 

Wroug it -iron wheels re- 
quire turning off about once 
in every six months. 


the weight and diameter ? 
3. Do you have accidents 
from the use of cast-iron 
wheels ? 
4. What is the average 
mil of the same P 
6. ff of wrought iron, do 
ou — accidents . from 
6. What i the average 
mileage of wrought-iron 
wheels before requiring turn- 











off ? 
™ W. A. Rosryson. 
Sugar Macuinery.—We regret that, in consequence of 
upon our space, we cannot, as i publish 


the 
this week the remainder of the engravings of the plant for a 
sugar factory, by Messrs. Mirrlees, Tait, and Watson. The 





illustrations will, however, appear in an early number. 
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INDIAN TELEGRAPH RATES. 


Tue high cost of > messages to India 
hitherto, as well as the irregularity of the service, has 
doubtless contributed much towards limiting the use 
of the Indo-European ; 
infallible tendency of cheap rates to ensure increased 
returns seems about to be realised. We have great 
pleasure in being able to publish the following official 
communication on this subject : 

“From the 1st January next, the maximum rate of 
a message of 20 words from London to Calcutta, and 
vice versd, will be 2/.17s. This tariff will apply to 
eight routes as follows : 

“ Five ‘ Indo-Ottoman,’ entering (or leaving) the cable 


at Tao. 
“1. By Holland, Austro-Germanic Union, Turkey. 
“3, ” Belgium ” ” 
“3, ,, France » 0» 
“4, ,, France, Switzerland, Austria, Servia, Turkey. 
“5. ,, France, Italy, Turkey. 
“ Three ‘ Russo-Persian,’ entering (or leaving) the 
cable at Bushire. 


“6. By Northern Germany, Russia, Persia. 

“7, ,, Holland, Germanic Union, Russia, Persia. 

“8, ,, Belgium, Northern Germany, Russia, Persia. 

“The fourth of the above routes will be especially 
utilised for Indian correspondence by a convention 
between the States concérned, of which a copy has 
been submitted to the India Office; and the sixth is 
the promised line of Messrs. Siemens Brothers. 
Under these circumstances, I do not think that the 

pular objection, that telegraphic communication 
with India will be in the hands of one or two European 
powers, can be considered valid. 

“On the subject of cypher telegrams, I have ad- 
dressed Colonel Robinson fully by the present mail, 
for his information and that of the commercial 


public. 
(Signed) “TT. J. Gotpsmip, Lieut.-Col., 
Director-in-Chief Indo-European 
Telegraphs, London, August 7, 1868.” 

Almost immediately after the receipt, by the Govern- 
ment of India, of the above communication, the fol- 
lowing official telegram was despatched from head- 
quarters at Simla, on 22nd September, relative to the 
Indian telegraph rates. 

“ Notify to the press, and bring into operation on 
October 1 the following new telegraphic tariff for 
messages transmitted between any two telegraphic 
stations in India or British Burma : 

“ For every ten words of ordinary English language 
one rupee. 

“ For every ten words in foreign language, or words 
of concealed meaning, or in cypher, two rupees. 

“ For repeating a message by order of sender, twice 
the value of a single charge. 

“ Railways and other private lines will charge pre- 
cisely the same rates, and divide in equal shares the 
cost of messages passing over more than one line. 

“No booking fee. 

“ This does not affect Indo-European messages.” 

We cannot but hail with satisfaction the publication 
of the above orders, the effects of which will, no 
doubt, be duly appreciated by the public. The Indo- 
European traffic has all along been im, to say the least, 
an unsatisfactory state as regards transmission of mes- 
sages, and it is to be hoped that, in addition to the 
lowering of the rates, provision will be made for an 
increased efficiency of establishments, otherwise the 
increased traffic, consequent on reduced charges, will 
only tend to greater irregularity. 

Phe Telegraph Department in India has always 
been worked at a loss, and we shall look with interest 
for the effects which the alteration in the rates of 
charges will have upon the financial results. It can- 
not be too often, or too forcibly, impressed that a low 
scale of charges is the only way to invite popularity. 
It is scarcely necessary to attempt to prove this fact 
beyond a reference to our own Post-Office receipts. 








Gun Transport.—On the recommendation of the Ord- 
nance Select Committee, the Field-Marshal Commanding-in- 
Chief has approved a 7 in. breechloading gun, thoroughly 
equipped for special service, to be subjected to a coppelling 
test of 200 miles, with the view of enabling the committee to 
form an approximate estimate of the requirements necessary 
mn Ge Se ee oe eee 
anh See wht oy oe DE pg) age lnage sorey on a plat- 
orm wagon, securely ; i on its own 
slide, fitted with rting asfes and platform wagon 
wheels; also a service constructed with 
bottoms and siege wheels, carrying 80 rounds 
of shell, encased in jute bags. The gun and equipment have 
pogn pipes Or coven Se Gl Assonal and the test 
is to be made over uneven and ground. 


line; and it is only now that the 





GAS RETORT CHARGING AND DRAWING 
MACHINERY. 
To tus Eprror or EnGIngerine. 

Srz,—In the last number of your journal you publish an 
engraving of a machine for the above purpose, with a de- 
scription of same, communicated ny ww By! Messrs. 
Handyside, of Derby, and I perceive that details are 
to appear in future numbers. I have, therefore, to ask’ the 
favour of an insertion, in your next issue, of. this letter, and 
the accompanying design in connexion with such machinery. 

It is not my intention to lodge any complaint against this 
eminent manufacturing firm, so much as to acquaint them, 
through the medium of your valuable journal, of’ my claim 
to be considered the inventor of a portion of the — 
manufactured by them, as well as the designer of the prin- 
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cipal portion of the machine now in operation at the Alliance 
Gasworks, Dublin. 

And, first, as regards the machine, for which a patent has 
been taken out, I would suggest to them the propriety of 
examining this specification for themselves, in order that 
they may ascertain whether there is any similarity between 
it and the machinery they have been manufacturing, and at 
the same time I beg to refer them toa prior patent taken 
out by one Mr. Green, engineer of the ton Gasworks, 
Lancashire, which has lapsed, but wherein it appears to me 
that the principal portions of the patent lave been anticipated, 
so far as the mode of charging the retorts with scoops, and 
the turning over of same, as well as‘the modé of working 
rakes for drawing out the coke, which is similar'to the mode 
set forth in the machine illustrated in your journal. 


I am anxious to avoid any unnecessary controversy in this 
matter, and am quite prepared to exonerate the patent agent 
that has been engaged in this tra tion, i h as 1 am 
fully aware of the fact that it was the combination of the 
machine that was patented, and not the particular portions, 
as above alluded to. 

But this combination is entirely different (as it appears to 
me) to the machinery that Messrs. Handyside are. bringing 
before the notice of the public, and I cannot. conceive that 
any one would assert they are one and the same. And it is 
upon this point, as a professional man, I feel to have a just 
cause of complaint, as no allusion is made to the time and 
study bestowed by myself in perfecting this machine for its 
ostensible pro rietors. In proof of which I beg to refer 
them to a = number of irentiinnene: dated September 
21, 1866, wherein is an illustration of the machine as designed 
4 myself, and also to ask them to compare this design with 
the patent specification, which may be seen at the Patent 
Office. I am inclined to think that the conclusions that 
will be arrived at are, that the machinery manufactured is 
principally a copy of my design, and that the merit of one 
or two of the main features belong to Mr. Green, and the 
credit of bringing the same into a practical form belongs 
exclusively to myself as the engineer engaged to carry out 
the undertaking. 

Secondly, as regards the elevation and section of retort 
chambers yoy doors —— , is will = 
necessary for me to explai is was specially design 
and invented by me, and was, in my opinion, the key to the 
successful working of the machinery in question. 

A reference to the two designs for the said machinery will 
demonstrate this. i ted design, the scoops and 

and frames in a promis- 
ign of chambers shows a verti- 
cal arrangement of retorts (see Fig. 1), three of the retorts 
—e made to 0) into one common chamber, which is 
e by means of one door (see Fig. 2). The object of this 
invention was to open three retorts, and charge or draw 
them at one operation, and, instead of separate ascension 
pipes, to substitute one large one to each chamber. 

After superintending the construction of the first chamber, 
it was my intention to take out a patent for same; but other 
business intervening withdrew my attention, and in the 
mean time the said chambers were erected at the Chartered 
Gasworks, and then I concluded that the invention had 
become public property, and calculated on being able to make 
use of it at any time; but to my great surprise I learnt that 














other who that this was my invention, had ob- 
Siecle patch and that my drawings, in all probability, 
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become public property, and also the combination of charging 
and drawing machinery, as illustrated in ENGINEERING on 
September 21st, 1866, as before stated. 

‘rusting that your well-known regard for the interests of 
the profession will be sufficient inducement for you to accede 
to my request by inserting this communication in your 


journal, 
I am, Sir, yours tfully, 
James Dunbar, Engineer. 


22, Abingdon-street, Westminster, 8.W. 








VetoctrrpEs.—Anybody who has visited Paris within the 
last few months cannot have failed to notice the large 
number of velocipedes going to and fro, especially in the 
evening; indeed, the number that may now ‘be seen any 
evening in the Champs Elysées’ is so large that a recent 
police edict compels the riders to affix a lamp to them in 
consequence of the accidents that have happened from their 
use. According to some investigations that have been made, 
it has been ascertained that on a good road, where the gra- 
dients are not much greater than on railways, the rider 
may travel from 80 to 100 ‘kilometres in a day, which is 
about the same’ speed as the mail coaches used to attain 
in France: and that this may be done several days in suc- 
cession, without over fatigue; by a moderately strong man. 
Very much, however, on the perfection with 
which the machine is constructed. If it is unskilfully made, 
the fatigue of working is so greatly increased that it ceases 
to be a } mpeg and becomes an exceedingly laborious exer- 
cise. It is not exactly the case, as has been stated, that the 
rate of speed is in.exact proportion of the force employed. 
On a hard, levél road the traction is so small, owing to the 
narrowness of the wheels, that it runs along with great 
rapidity by the momentum given to it, and with the expen- 
diture of very little force on the partof the rider. Of course 
where the roads are soft, or there is a steep hill to ascend, 
the labour of propelling it is increased in proportion to the 
depth and nature of the soil and the steepness of the ascent. 
The cost of the best of the velocipedes in France is about 
121., but they will probably be manufactured at a much 
lower price in England if come into extensive use, as 
is not unlikely, considerin t afford opportunities 
for vigorous exercise, in addition to facility with which 
long journeys may be thade by them. As it may some day 
be interesting to know the name of the inventor of 
the velo¢ipede, it may be mentioned that authentic records 
exist showing that Nicephorus Niepce, one of the earliest of 
the discoverers of photography, wrote from France to his 
brother, then living at ith, an account of his 
having invented the machine—the letters in which he com- 
municated the fact to his brother being still in existence, 
tagged the post-mark of the two countries.—Once a 

eek. 


Magrnont’s Paixtine Press.—The Echo, the forth- 


coming evening paper, to be published at one halfpenny, 
will be printed by two of Martnoni’s machines, just cnatted 
at The Hecho , capable of peeeere Some perfect 

i hour. are, we believe, first of their 


copies q 
kind falcoduoed into thi ween ee been 
used for some time to print Le Petit Journal, y 
om oe 4 en oS ae over 
260,000 copies per day. 
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STIRK AND BYCROFT’S REFRIGERATOR. 


CONSTRUCTED BY MR. JAMES OXLEY, ENGINEER, FROME. 





BREWING AND BREWERIES. 
No. XXXII. 
Tue Construction or REFRIGERATORS.—( Continued.) 
Continurne our remarks upon the early refrigerators 


we find that the next form of such apparatus pre! 
notice was that patented in 1897, by Mr. Robert 


Wheeler, of High Wycombe. r. Wheeler’s re- 
frigerator, which at one time attained considerable 
notoriety, consisted of spiral channels wound round a 
central tube and enclosed in a cylindrical case. The 
spiral channels, which were traversed by the hot wort, 
extended from the central tube to the casing, and the 
spaces between the successive coils—corresponding to 
r saree between the threads of a screw—were tra- 
versed by the current of water flowing in an opposite 
direction. A few years later, in 1830, Mr. Aineas Coffey, 
of Dublin, took out a patent for a refrigerator composed 
of a number of tubes about 8 ft. long by 1in. in 
diameter placed vertically so as to connect an upper 
and lower cylindrical vessel. The upper vessel was 
openat thetopsothat the tubes were accessible for clean- 
ing, while the lower vessel was closed, and had merely 
a ge pipe led from it. The whole arrangement 
was submerged in a vessel through which water was 
made to flow, and it was intended that the wort 





Fic.! 
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4 chargi 
Z| from holes in the sides of a rapidly revolving cup or 
vessel, the falling shower being met by an artificial 


to cause a natural upward draught ; but it is more than 
poe that the shower would have produced an in- 
uced downward current. An upward draught, might, 
however, have been caused to some extent by the heat 
given off b the worm. Mr. Bates was, so far as we are 
aware, the first to suggest cooling worts, &c., entirely by 
causing ay a to take place from the surfaces of 
the pipes diy Ob og wort passed; surface evapo- 
ration, however, had as we have seen been used as an 
auxiliary by M. Deurbroucq some eight years pre- 
viously. 
Mr. Charles Brandt, in 1836, proposed and patented 
a method of cooling wort y Lipa pps According 
to this plan the wort to be cooled was placed ina 
vessel containing a series of rollers, and a number of 
endless bands of linen or hair cloth were made to 
under these rollers, and over others carried by a frame 
above. By driving these rollers the endless bands 
were made to carry up films of the wort which was 
cooled by the evaporation from the large sarfaces 
thus exposed. In 1838 Mr. William H. James, of 
Lambeth, patented cooling liquids by passing them 
through zigzag tubes a in a casing through 
which a powerful current of cold air was passed ; 
and two years later, in 1840, Mr. John Aitchison 
and Mr. Archibald Hastie proposed to attain the 
same end by allowing the liquid to be cooled to fall 
in small streams from a cullender on to pipes tra- 
versed by cold water. There were sundry compli- 
cations connected with these gentlemen’s plans which 
we need not describe here. 
Mr. Masterman’s refrigerator, patented in 1844, 
greatly resembled that of Mr. Coffey’s already noticed. 
It consisted of a pair of vertical cylindrical casings, 
traversed by ascending currents of water, and each 
containing a number of tubes traversed by a descend- 
ing current of wort. Arrangements were provided 
for causing the currents of wort and water to traverse 
the two vessels successively or independently. In 
1848, Mr. Joseph Lillie, of Manchester, patented dis- 
the wort to be cooled, by centrifugal force, 


current of air; and in 1851 Mr. Charles Payne pro- 
posed to cool wort by placing it in a vessel having 
perforated pipes led into it near the bottom, and then 
causing currents of air to pass up through the liquid 
by exhausting from above its surface 

The next refrigerator we have to notice is that 
designed by Gerit Abraham Cranner, of Amsterdam, 


a4 \and patented in this country in 1852 by Mr. Peter 
4} Van Kempen. This refrigerator consisted of two long 


4 | troughs, placed one within the other, the inner one 


being traversed by the wort to be cooled, whilst the 
space between the troughs was traversed in the oppo- 


site direction by the cooling water. The surface of 


the wort was exposed to the air, and the apparatus 


24 | was, in fact, a cooler with a double bottom traversed 


should be poured into the upper vessel, and after being 
cooled by its passage through the tubes should be 
drawn off by the discharge pipe with which the lower 
vessel was furnished. Arrangements were also pro- 
vided for working an agitator in the lower vessel, and 
although it is difficult to see what advantage could be 
gained by agitating the worts after they had been 
cooled, yet the fact is worth recording here, as this 
was, we believe, the first instance of an agitator being 
used in connexion with a refrigerator. Mr. Coffe 
also proposed to apply the above apparatus for boil- 
ing wort, the pipes ing in that case surrounded by 
steam instead of water. 

In 1834, Mr. Joshua Bates patented a plan of ong 
worts, &c., by passing them through a worm wrappe 
with linen cloth or similar materials, and kept wet 
by a shower of water, the whole pri. Par someon in 
au upright cylindrical casing, through which a current 
of air was caused to ascend. The water with which 
the worm was sprinkled was warmed by ing it 
through a chamber traversed by the pipe ing to 
the worm ; and Mr. Bates argues in his specification 
that the warmer the water used for sprinkling the 

eater its effect will be! Mr. Bates also appears to 

ve supposed that the descending shower of warm 





water would warm the air within the casing sufficiently 





by a current of water. Mr. Van Kempen also 
patented protecting the wort from atmospheric in- 
fluences by placing a strip of zinc along the bottom 
of the inner trough of the above refrigerator, this. 
strip being connected at two ends respectively with a 
copper and a zinc plate imbedded in the earth. The 
patentee “states that “any atmospheric electricity 
which, during thunderstorms, is liable to turn wort 
sour, will be carried off by this arrangement.” In- 
deed! 

In 1856 Mr. George Riley patented the well-known 
refrigerator bearing his name. This refrigerator con- 
sisted of a helical coil of pipe, the successive convolu- 
tions being separated by division plates which form a 
similar helical coil. The continuous length of divi- 
sion plates, in fact, formed a helical passage or channel 
in which the pipe was laid, and the division plates 
were reduced in depth as they approached the outside 
of the refrigerator, so that the channel gratlually 
diminished in depth from the centre towards the cir-. 
cumference. The wort to be cooled was caused to 
traverse the pipe from its outer extremity inwards, 
whilst the water traversed the channel formed by the 
division plates in the opposite direction. The pipe 
used was about lin. indiameter. In 1859 Mr. Riley 
patented improvements in his refrigerator, these con- 
sisting in the employment of a series of helical coils 
of pipe placed one above the other, in place of the 
single pipe, and in other matters of detail. Mr, 
Thomas Harris, in 1857, patented a refrigerator con- 
sisting of a vat or cistern divided by transverse plates, 
each alternate plate being joined to the bottom of the 
cistern, whilst the other plates had a space between 
their lower edges and that bottom. A plate extended 
from one end of the cistern to the other, passing alter. 
nately over and under the division plates, and the 





Pspaces above and below this plate were traversed in 
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opposite directions by the wort and water respectively. 

r. Harris’s refrigerator is worthy of special notice, 
as it was, we believe, the first one’ in which the wort 
was made to flow in successive upward and downward 
currents—a principle which was, a few months later, 
worked out quite independently, and in a much better 
practical form by Mr. Robert Morton. We shall give 
a full account of Mr. Morton’s experiments presently, 
but in the mean time we may remark that there 
are certain strong points of difference between Mr. 
Morton’s refrigerator and that proposed by Mr. 
Harris. One of the principal of these is that, whereas 
in M@ Harris refrigerator the wort and water run in 
parallel currents; in Mr. Morton’s apparatus the 
currents are at right angles to each other. 

Within the last ten years or so the number of dif- 
férent forms of refrigerators which have been proposed 
and patented is so great that it would be impossible 
for us to give an account of tliem here, and we shall 
therefore confine ourselves to giving descriptions of 
those refrigerators only which deserve especial notice 
either from their intrinsic peculiarities or from the 
success with which they have been employed in regular 
practice. 

Mr. Willam Pickford Wilkins, of Ipswich, patented, 
in 1858, a refrigerator consisting of a series of small 
tubes contained in larger pipes, these latter and also 
the groups of smaller pipes being connected by suit- 
able passages at their alternate ends. In this appa- 
ratus the groups of small pipes are successively tra- 
versed by the wort, whilst the large pipes are traversed 
in the opposite direction by the water. One of the 
points claimed in Mr. Wilkins’s patent was the method 
of making the joints of the small tubes in their tube 

lates, this method consisting in passing them through 
Froles in a sheet of india-rubber placed outside each tube 

late, and pressed upon by an outer plate tightened up 

ya bolt. A similar method has been, in many in- 
stances, employed for jointing surface condensing 
tubes, its employment for this purpose having been 
suggested by Mr. Sewell, of New York. Mr. Sewell, 
however, makes the holes in india-rubber sheets some- 
what smaller than the tubes, and the rubber is turned 
up and forms a lip round each of the latter. 

In 1859 M. Jean Louis Baudelot; of Paris, patented 
a refrigerator in which the cooling of the wort was 
effected by the combined action of air and water. In 
this refrigerator the wort is led into a trough perforated 
at the bottom, and after being strained by passing 
through wire cloth it escapes through these perfora- 
tions, and is distributed in a thin film over the surfaces 
of aseries of horizontal pipes placed one above the 
over. These pipes are traversed successively by an 
ascending current of water, whilst the wort drops from 
one pipe to the next below, and so on until it is finally 
received ina trough placed to receive it. Various 
modifications of this refrigerator have been from time 
to time introduced, one consisting in reversing the 

sitions of the wort and water. In 1859, also, Mr. 

avid Matthews, of Oulton, patented a pipe refrigerator 
fitted with lifting gear for raising the pipes for clean- 
ing, and in the same year Mr. Alexander McGlashan 
patented a refrigerator in which the wort was caused 
to pass alternately under and over transverse divisions 
formed of pipes placed one above the other and con- 
nected by webs, these pipes being traversed by the 
water. 

Mr. Henry Bridle, of Bridport, patented in 1860 a 
refrigerator constructed on the same principle as Mr. 
Morton’s, namely, that of passing the wort alternately 
under and over flat transverse tubes traversed by the 
water. Mr. Bridle’s refrigerator, however, differed 
from Mr. Morton’s in many details of construction, 
and, moreover, we understand that Mr. Morton had 
constructed a refrigerator on his plan prior to Mr. 
Bridle’s patent. In Mr. Bridle’s refrigerator the water 
tubes were each divided by a partition at the middle 
of their height, the water flowing from one side of 
the refrigerator to the other below this partition and 
returning above it. 

Mr. Morton’s refrigerators have proved such a great 
practical success, and they are now so y in use, 
that it may be interesting that we should, before pro- 
ceeding further, give some account of the various 
steps by which Mr. Morton was led to the construc- 
tion of the apparatus now known by hisnmame. Mr. 
Morton’s attention was first called to the subject of 
refrigeration early in 1858, when he was asked by a 
friend of his, a jwtctes a _— for ne “ small 

ry’s refrigerator, with round pipes, the wort 
inside. 3 his experiments with the apparatus 
he was struck with the large expenditure of water in 
proportion to the quantity of wort cooled ; and he ac- 
cordingly set to work to see if he could not design a 











refrigerator which should give better results. One of 
the first refrigerators, made by him about the beginning 


of 1858, was that of which we published engravings 
on page 311 of our number for October 2nd last, 
Figs. 1 and 2. This refrigerator consisted of a series 
of round copper pipes, @, a, arran one above the 
other, and connected at the ends by the gun-metal 
boxes, 4, 5, the whole being fitted into. an inner case, 
¢, resting upon an indiana lining, d, in the outer 
case, e. Crossbars, /, /, with screw toggles, g, were 
provided for holding the inner ease firmly in its seat- 
ing. This arrangement. allowed the inner case and 
tubular surface to be raised for the purpose of cleans- 
ing. Mr. Morton also designed a similar refrigerator, 
having the inner case and tubular surface hinged to 
the outer case for facility of raising for cleansing. 
This likewise rested on an india-rubber lining. 

The wort entered the machine at 4, and by reference 
to the engraving it will be seen that the tubular 
surface was so arranged as to cause the wort to pass 
under and over the tubes in traversing from one end 
to the other, in the direction of the arrows. The 
water entered at 7, the gun metal boxes being so ar- 
ranged as to connect the tubes together at their 
alternate ends, so that the water was made to pass 
from tube to tube in a zigzag manuer in the direction 
of the arrows, until it finally escaped at the opposite 
end, &. This machine worked very effectively, and 
was a decided step in the right direction ; the propor- 
tion of water used to wort cooled was very much re- 
duced, whilst. the facilities for cleaning were very good, 
and the machine was not liable to get out of order. 

Immediately after Mr. Morton had built this refrige- 
ratorit occurred to him that if he used flattened tubes 
instead of round ones in combination with the under and 
overflow current, he would still further economise the 
quantity of water used in proportion to the amount of 
wort cooled, and thereby obtain a more powerful 
apparatus. Accordingly, in the latter part : of 
1858, following out this idea in desi one for an- 
other brewing friend, he made a el embodying 
this principle, which model is still in his: possession. 
This ao 7 is shown by Figs. 3 and 4, on page 311. 
In these figuresaa are the tubes connected at their 
alternate ends by the caps, 4; cis the outer casing, The 
worts entered at d, and, passing over and r in 
the direction-of the arrows, finally passed.out ate.) The 
water entered at /, and, passing from tube to tube in 
the direction of the arrows, escaped at g. This model 
was successfully tried in a. brewery, and, in ee 
and proportion, formed the basis of all Mr. M ’s 
future operations ; in fact, with the exception of many 
improvements in detail, it is the same as the refri 
rators made by him at the present day. The principlean- 
volved in these refrigerators, as will be seen by reference 
to the engraving, is that of using flattened tubes, pro- 
perly made and proportioned, so that they may presént 
the largest amount of cooling surface tothe worts, with 
no greater sectional area for the passage of the water 
than is absolutely necessary. The ent adopted 
admits of the tubes being shecd. 8. setae distance 
apart to be easily cleaned, and, not only this, but it 
likewise admits ‘of the adoption of the system of ar- 

ing the currents of wort and water, which forms 
a a distinctive feature in Mr. Morton’s refrige- 
rators, and which has in no small degree contributed 
to their success. By the system referred to, namely, 
that of passing the worts under ‘and over the flattened 
tubes alternately, as shown in Fig. 3, such a motion is 
given to the worts that they become thoroughly mixed 
and diffused, every portion being brought into contact 
with the tubular surface without danger of a too long 
exposure to atmospheric action. The perfection of 
this class of refrigerator has formed a ten years’ study 
with Mr. Morton, and, although the introduction of 
his refrigerators was at first slow, their great value 
soon gained for them a high reputation, and there 
are now hundreds of them at. work at the principal 
breweries of the United Kingdom. . Like - other 
successful inventors,. Mr. Morton has had numerous 
imitators, and many refri rs have been offered 
in the market by different. makers, which are, no- 
thing but varieties of the apparatus which Mr. Morton 
had tried and abandoned as. less efficient than.-the 
standard form which he now adopts. 

In proof of this we may-give a brief description 
here of a few more of the. earlier refrigerators con 
structed by Mr. Morton... The apparatus shown by 
Figs. 1 and 2, page 311, was, as we said,.made in 
1858; and in 1860,..Mr. Morton constructed the 
double machine represented by Figs. 5 and 6 onthe 
same page, and by Fig. 7, 347. In this refriger- 
ator, which was sent.to Edinburgh in the latter part 
of 1860, the tubular surface was arranged in two: 


separate pieces, a and 4, that marked a being slightly 
raised above the portion 4. The worts entered at c. 
and flowed in the direction of the arrows, over and 
under the tubes, d, d, through the spouts, e, ¢, into 
the portion, 4, and through the spouts, f J, into the 
escape trough, g. The water entered at 4, and 
traversed the tubes in the direction of the arrows, 
finally escaping at ¢, the tubes being connected at their 
alternate ends by means of caps. Tie whole of 
the tubular surface rested upon an india-rubber lining, 
j, and was held down bythe cross bars and screw 
toggles, &, &, so that it could be easily raised for 
cleansing. 

Figs. 8, 9, and 10, page 347, represent a re- 
frigerator in which a portion of the tubular surface is 
fixed, and the other portion hinged, so that it may be 
raised for cleaning purposes; thus, a is the fixed part, 
6 the hinged, e hinges, and d, d, the screw 
toggles for holding the fixed part firmly down. In this 
refrigerator the wort entered at ¢, passing over and 
under the tubes, in the direction of the arrows, into.the 
escape trough, /; the’water entered at g, traversed 
the tubes in the direction of the arrows, and passed out 
at 4, the tubes being connected by caps at their 
alternate ends. In this machine there were two 
streams of water, the inlet pipe being made with a 
branch, as shown in the transverse section, Fig. 8. 
The branch was furnished with an union joint, so that 
it could be readily detached from the hinged portion 
of the apparatus. 

Figs. 11, 12, and 13, page 347;.represent a re-. 
frigerator which was designed and made experimentally 
in 1862, and part of which can yet be seen at the 
~~ of Messrs. Morton and belie. at en. 

n this apparatus, @ 1s.a corrugated copper plate, 
whilst i te the outer case, to which is soiied a 
lining, ¢, with divisional pieces, d, d, d,d. There is a 
hinged eover, ¢, with, divisional pieces, /, /, /, /, and 
9> 9, 2e6.cxoss bars for stiffening the cover, whilst the 


eyes, A, 4, ave for li iw ite: In this refrigerator the 
wort entered at j,.passing in the direction of the 
arrows, over the. surface, and escaped at 4, 


the divisional pieces,.//, eamsing it to. descend on one 
side of the corrugations and ascend onthe other. The 
water entered at /, passing in the direction of the arrows, 
over the, underside.of the corrugated surface, and 
escaped at m, the divisional pieces, d d, causing the 
current to ascend, and descend alternately... Vith the 
exception of the-lifting appliances this arrangement 
was practically. the, as, that proposed by Mr. 
Harris in, 1857, . already noticed by us. Mr. 
ee age yn wom out the ie ing 
pen 5 bw ‘ound,,on.trying it, that this machine 
was inferior. to.its»predecessors so far that the extra 
thickness of, ired in the corrugated sur- 
face to miisood ieaouaes materially interfered 
with its,eooling..power, and, consequently he aban- 
doned.it. a Pae. ¢ 


The refrigerator last. has been closely copied 
by Messrs. 7 ena of Blasgcaes with com dif- 
erence, they use..ta ) su , one fittin: 
within the other... it “f sufficient ‘eet 


to provisionally pares in. 1866. In 1867 Messrs. 
Gregory and ynes, of Manchester, took out a 
patent for a refrigerator, the bottom part of which 
is almost an exact copy of that last noticed; but 
they have substituted for the upper part an adapta-, 
tion of a piece of the — gory’s refrigerator. 
In 1866, also, a Mr. Dix, brewer, of Shelton, 
Stafford, took out a patent for a refrigerator, in which 
he claims to “have secured the desiderata,” whatever 
that may chance to mean. - However, this refrigerator 
or desiderata of Mr. Dix’s comprises flattened tubes, 
stiffened by having rivets p through from side to 
side, in the manner of a. locomotive firebox. The 
tubes are flanged and bolted together—a piece of very 
unnecessary mechanism ; they rest collectively upon 
an india-rubber base or lining on the bottom of an 
outer case, from which they can be raised for cleans- 
ing. With the single exception of ing each 
tube apart, this refrigerator is an exact facsimile of 
those sent to Edinburgh by Mr. Morton in 1860, 
and to one of which we gave engravings in Figs. 5 
and 6, page 311, as already referred to, In these re- 
frigerators the tubes were all made to lift, and when 
at work rested upon an.india-rabber base or lining. 
And this, by the way, constitutes Mr. Dix’s -first 
claim, his.second claim being on constructing refri- 
gerators; so that they can be lifted for Law a 
io which we have shown had been, adopted long 


Figs 14, 15, and 1 on. page 491 of our last num- 
ber, represent the stan orm of refri which 





is .now. made. by. Messrs.. Morton and Wilson, On 
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comparing it with the model, represented by Figs. 3 
and 4, mt $11, it will be seen that the iis is 
sone same, there being no essential difference 
save in detail. The wort enters ata, passes over and 
under the tubes, 2 4, in the direction of the arrows, 


and finally passes out at ce. 

The cold water is admitted at d, passes through the 
te in the —- of os axrows sencas puoi nt 
of the wort, and escapesat the opposite pi 
shown at the top - the left-hand side of Fig. ve 
By an error, the pipe has been marked water “inlet” 
in the engravings. Caps, ff, connect the tubes together 4 
at their alternate ‘ends, by which means a continuous 

assage is formed from end to end. Sometimes Mr. 
Soden hinges thesé caps to the ends of the tubes, so 
that they can be i for cleaning the 
inside of the latter; but this is ey where 
the water is impure, and tends to leave a deposit in- 
side. We know of one brewery where there is one of 
Mr. Morton’s refrigerators used with bad water, and 
where it is the practice to occasionally “scale” the tubes 
by turning steam into them. The plan is, we believe, 
found to answer-well. The tubes are formed of four 
separate pieces for strength, these pieces being united,so 
as to form apparently a single flat tube. ‘The tubular 
surfaces and casing are formed of copper surrounded b 
a wooden frame, gs the caps are of gun-metal Sianed js 
The spaces between the tubes are drained from the 
wortsremaining’ after the brew by means of the con- 
tintious valve arrangement, 4, which is opened and 
shut by the lever, #: 

Mr. Morton has recently patented improvements on a 
portionvof his original plans, and one of these improve- 
ments we illustrate by Figs. 17, 18, and 19, on page 420 
of ourlast number. In these figures @ is the casing to 
which are attached the tubes, 664; each of which is a 
flattetied tube formed by the union of three round tubes, 
the spates between thécircles being filled up. These 
tubes are connected at their alternate ends by the 
caps, cec. The wort is distributed on the external 
surfaces of the tubes, 4 4, from the trough, e, place 
immediately above, and the bottom of which 1s per- 
forated, or covered with metallic cloth. The worts 
percolate through the bottom ef the trough, and, 
falling upon the upper tube, flow round it and descend 
to the second, and, in the same manner, fall from tube 
to tube until they are received by the trough, The 
water enters at g, and passes .in the direction of the 
arrows from tube to tube, finally escaping at 4. The 
whole tubular surface is surrounded by an outer 
casing, o, hinged at ii, and secured atyy. Vertical 
air tubes, / %, are attached to this outer casing, these 
tubes having horizontal air tubes, 77/, extending from 
them on‘each side. The latter air tubes are perforated, 
and currents of attemperated air are driven into £4 
by a fan or other arrangement, and diffused throughout 
the casing which encloses the tubular cooling surface. 
The air is attemperated by Mr. Walker’s process, 
which we shall describe in a future article, when speak- 
ing of the process of fermentation. 

Phe refrigerator patented by Mr. John Towlson, 
of Norwich, in 1863, consists of a series of cylinders 
placed one within the other so as to form a series 
of annular channels which are traversed by the water. 
There are two sets of these channels, and they are 
made to fit one within the other, the space between 
them being traversed by the wort. The currents of 
wort and water flow in opposite directions, the wort 
making its way from the centre. to the circumference, 
and the water traversing from the circumference in- 
wards, or vice versd.. -It will be understood that there 
are two streams of water, one traversing the upper 
and the other the lower part of the apparatus, whilst 
the wort. passes between them. 

An’excellent form of refrigerator is that constructed 
by - Messrs. E. and W. Pontifex and Wood, the well- 
known yr of Shoe-lane, and illustrated by us 
on page 420. of our last number. Like Mr. Morton, 
Messrs. Pontifex and Wood employ . flat.. tubes, 
traversed by the water; but instead of passing the 
wort alternately under and over them, they cause it to 
follow the course shown by the white arrows marked 
on the plan of the apparatus. It will be seen from 
the plan that each end of the casing of the refrigera- 
tor is touched by the alternate tubes only, so thata 
zigzag channel is formed for the passage of the wort. 
The tubes are, as we have said, traversed by the water ; 
and '‘ohe of the main peculiarities in the refrigerator is 
the inanner in which the tubes are coanected together 
so as to form a. continuous channel, The required 
connexion is: effected at their alternate ends by cast- 
ings; which fornt water “ bridges,” beneath which the 
wort'can pass. ‘The form of these “ bridges,” or con- 

ing castings, is shown in the two sections. The 





stream of water, of course, flows in the opposite direc- 





tion to that of the wort, and the course of the current 
is shown in the plan by the black arrows. The casing 
of the refrigerator is of wood, and its ends are made 
to slope slightly inwards towards the bottom, so that 
a tight joint can be readily made between them and 
the ends of the tubes. ‘These ends are formed by brass 
castings, each of which carries a piece of india-rubber 
projecting from a groove formed in it, this india- 
rubber bearing mst the-end of the casing and 
making the jomt tight. ‘The tubes are all fastened 
on their upper sides to a frame of wood which is hinged 
to the side of the trough or casing, so that they can be 
readily raised for cleansing. Each tube is, like those 
employed by Mr. Morton, formed of three or four 
separate tubes or pieces joined together so as to pre- 
sent the appearance of a single flattube. This plan is 
resorted to in order to prevent the tubes from bulging 
in the event of their being supplied with water under 
pressure. , 

Another form of refrigerator is that which we illus- 
trate on the preceding page. This refrigerator has 
been designed and patented by Mr. Joseph Stirk, the 
engineer of Messrs. Allsopp’s Brewery at Burton-on- 
Trent, and Mr. Bycroft, also of Burton; it is con- 
structed by Mr. James Oxley, of Frome. In this ap- 
paratus, the flat pipes employed are arranged some- 
what as in Messrs. Pontifex Wood's refrigerator 
last described ; but instead of @heir being connected 
i to form'@ continuous series, 
each pipe is independentrof/the others. It will be 
seen by the transverse section, Fig.4, that each pipe 
is so divided by partiti atthe current of water is 
made"to travétse its lengthfour' times. The pipes do 
not extend across the entire width of the apparatus, 
but are fixed to tlie opposite sides of the casing alter- 
nately, so-as to leave # passage which is traversed by 
the wort in the-siime; manher’as in Messrs. Pontifex 
and Wood’s' refrigérator: "The water is supplied to, 
and led from, the flat tubes by pipes which extend 
along each side of the refrigerator, these 


pipes 
d| being connected with the flat tubes by branches for. 


nished with cocks, as shown in the figures. The 
object of this arrangement is to enable any one of the 
flat tubes to be removed for cleaning or repairs without 
interfering with the action of the refrigerator. It will 
be seen from the arrows on the transverse section, that 
the water is supplied by the lower pipe on each side to 
the lowest compartment of each flat tube, and after. 
traversing the length of the latter four times, as: al- 
ready explained, it escapes into the upper pipe. This 
refrigerator from its construction affords great facilities 
for repairs ; but it is open to one objection which we 
should notice here, and that is that a great portion of 
the water used for cooling can be but slightly heated, 
and can therefore do but little work. ‘This will be 
understood when it is considered that each transverse 
tube acts independently, and the water passed through 
each tube cannot therefore be raised to a higher 
temperature than that of the wort with. which that 
particular tube is brought into contact. Thus the 
water passing through the tubes near the end at which 
the wort eseapes will probably not be heated to more 
than from 60° to-70°, whilst near the end at which 
the wort enters it can be- raised to within a few de- 
grees of the initial temperature of the wort. The. ‘re- 
sultofthis is that a greater proportion of water will 
be required to cool a given quantity of wort than if 
there was a single continuous current of water flowing 
in an opposite direction to that of the wort, Toa 
certain extent this coil can be remedied—although it 
cannot be entirely overcome—by so regulating the 
openings of the cocks connecting the transverse tubes 
with the supply mains, that those tubes whieh are 
nearest the — at which the wort enters may receive 
the largest supply of water, the supply being gradually 
diminished towards the other end of the refrigerator. 
Before concluding our remarks upon refrigerators 
and coolers, it. may be interesting to mention the sys- 
tems of cooling the worts followed at some of our 
“snore Jom breweries, At Messrs. Allsopp’s . new 
rewery, at Burton, the worts are almost exclusively 
cooled by a pair of Morton’s refrigerators, the coolers 
which were formerly employed being now but rarely 


used. At the old brewery belonging to the same, 
coolers} convenient, and enables the refrigerators to be worked 


firm, however, the worts are passed over. the 
on their way to the refrigerator, which is of the old 
Gregory pattern. At Messrs. Bass’s new’ brewery, 
also, the worts are passed over coolers and through a 
refrigerator successively, the latter being on the plan 
designed by Mr. Gretton some years ago. At Messrs. 
Salt and Co.’s the worts are over coolers, and 
then th one of Morton’s refrigerators; and at 
the Burton Brewery Company’s establishment.two of 
Morton’s refrigerators are used, these being employed 
either successively or independently, ing to cir- 


cumstances. In the summer time, when they are 

used successively, that which js first traversed by the 

wort is worked with Trent water and the second with 

well water, the water from the river Trent not being 

ry cool in summer to complete the refrigera- 
on. 


Turning now to the London breweries, we find that 
coolers are still largely used, notwit ing their 

isadvantages. At Messrs. Truman’s the worts are 
first over the copper-bottomed coolers, which 
we have already noticed, and then a9 through one 
of Morton’s, and partly through a helical refrigerator 
like those at the City of London Brewery, which we 
shall describe presently. Recently, Mr. King, the 
engineer of Messrs. Truman’s establishment, has had 
an ice-making machine erected by Messrs. Siebe 
Brothers, for cooling the water in the refrige- 
rators. We shall illustrate this machine in our 
next number, and shall therefore postpone our de- 
scription of it for the present; but we may state here 
that it has proved so successful that a second machine 
is now being erected at Messrs. Truman’s for cooling 
the water used for attemperating the wort in the fer- 
menting tuns. Mr. King has been the first engineer 
to introduce an ice-making machine into a brewery; 
but we have no doubt that his example will be speedily 
followed in many establishments whigs there is a de- 
ficient supply of water for cooling purposes. 

At the ity of London Brewery the worts are cooled 
entirely by refrigerators, the coolers formerly used 
having been rendered unavailable by the erection of 
the new Cannon-street Station, which shuts off the 
free supply of air to the floor containing them. The 
refrigerators employed are of the helical form, 
58 Beeps on = Co., a of them are 
used. ey are disposed in pairs, and the engrav: 
of one pair, which = published on page 415 of a 
number but one, will enable us toexplain their arrange- 
ment, which was planned by Mr: Alexander W. Gill- 
man, of the City of London gong’ & The hot wort 
is pumped from the hop back into the back or cistern 
shown on the right-hand side of the engraving, and 
from this it is distributed by the 5in. pipe A, each 
branch to the refrigerators being fitted witt suitable 
valve for regulating the supply. The wort enters at 
the centre of the refrigerators, and traversing the 
helical channel formed by the flat pipe through which 
the water passes, escapes at the circumference. The 
arrangement is such that the wort may either be passed 
through one refrigerator only, or may be made to tra- 
verse the two forming a pair, successively. In the 
latter case the wort after traversing refrigerator No. 1, 

asses through the pipe, B, to refrigerator No. 2, this 
jer being placed at a somewhat lower level. 

ing cooled the wort is conducted to the fermenting 
rounds by the 5 in. pipe, I. 

The water used for refrigerating is of two kinds, 
well water and Thames water. In winter the refrigera- 
tion can be effected by the latter alone ; but in summer 
it is usual to pass the wort through two refrigerators 
successively, the first being worked with Thames 
water and the second, which effects the final cooling, 
with well water. The well water is pumped into the 
shown on the left of our engravings, its supply being 
r ted by a ball-valve. From this tank it is dis- 
tributed by the 4 in. pipe, F, this pipe having branches 
(furnished with valves) in direct communication with 


the No. 2 refrigerator of each ye The Thames 
water is supplied by the pipe, , this pipe having 
branches Leatling to ¢ e No. 1 refrigerator of each pair ; 


whilst it is also capable of being placed in communica- 
tion with the other two refrigerators by a short 
pipe, furnished with .a valve, which connects it. to 
the’ main used for distributing the well water. This 
valve and connecting pipe is shown beneath the tank 
on the left of Fig.1. The 4in. pipe, J, is a waste pipe 
and leads to the yeast house. ‘This pipe receives 
the heated Thames. water from the. refrigerators 
through the pipe, H, and it is also furnished with 
suitable connexions, as shown, so that during the 
operation of washing out all parts of the apparatus 
can be drained into it. The well water heated by 
the refrigerators is conducted by a separate pipe to 
the liquor back. The whole arrangement is very 


to the best advantage. 

At Messrs, Reid’s and Messrs. Meux’s breweries 
the cooling of the worts is effected almost entirely by 
coolers provided with fans, refrigerators being used 
only occasionally in summer. At the first mentioned 
establishment the refrigerator, when it is bag sche,’ is 
worked in a somewhat peculiar manner. Near the 
refrigerator, and at a sligutly igher level, is placed a 

ice, 





tank, which is filled, wi and itis. with the water 
draining from this ice that the refrigerator is worked. 
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The water after passing through i'e refrigerator is 
pumped back over the ice in the tank, and so on con- 
tinuously, the supply of ice being replenished from 
time to time. This is a rather extravagant method of 
working, as the heat imparted to the water by the 
wort is not merely wasted, but is actually employed 
to melt ice, which is of itself a costly material. It 
would be a less wasteful plan to work the refrigerator 
with water, which could be passed over the ice on its 
way to the apparatus, the water after being heated 
being allowed to flow down into the liquor boilers, to 
‘e used for brewing purposes. At Messrs. Reid’s 
brewery the greatest care to be taken with the 
water, as the supply is very deficient, and theirs is a 
case in which an ice-making machine would be found 
to do excellent service. 

At Messrs. Charrington’s, the hot worts are pumped 
from the hop-backs into two deep coolers or cisterns 
of comparatively small area, these acting, in fact, 
merely as receptacles, and not as coolers in the ordi- 
nary sense of the term. From these vessels the worts 
are pumped by the aid of a set of pumps with variable 
stroke through four Riley’s refrigerators, each com- 
posed of six coils of 1 in. tin pipe. Each refrigerator 
has an independent pump, and each portion of the 
worts is passed through one refrigerator only, and not 
through two or more successively. The pumps are 
connected with a stand-pipe 60 ft. high, and they have 
each, as we have mentioned, a variable stroke, so that 
the speed at which the wort is passed through any 
given refrigerator can be varied, notwithstanding that 
the shafting from which the pumps are worked is 
driven at a constant speed. 








FRENCH GOVERNMENT ENGINEERS. 

In the course of an excellent inaugural address recently 
delivered at the University of Edinburgh, by Mr. Fleeming 
Jenkin, F.R.S., at the commencement of a series of lectures 
delivered from the chair of engineering, endowed by Sir 
David Baxter and the Government, that gentleman spoke as 
follows of the training of the Ingénieurs des Ponts et Chaus- 
sées. Mr. Jenkin said: 

“ The distinction existing here between civil and mechanical 
engineers is far more strongly marked in France. And the 
business of the civil engineer, who is occupied with roads, 
railways, canals, rivers, bours, mines, is almost exclusively 
in the hands of the members of the body called the Engineers 
of the Ponts et Chaussées, forming an important branch of 
the public service. These Government officials correspond 
to our civil engineers ; they are allowed, and even enco 
to enter the service of private companies and large establish- 
ments, but remain all their lives members of their corps ; and 
supported as they are by Government patronage, by tradi- 
tion, by their esprit de corps and mutual assistance, and 
lastly, by their acknowledged distinction and honourable 
conduct, they enjoy so great an advantage over any indepen- 
dent man who may try to compete with them, that the civil 
engineer proper only exists as an exception in France. Once 
a member of the corps, a man is honourabl provided for in 
life : he enjoys rank, certain promotion, a fait income, and, 
if he have original talent, a certainty of opportunities of 
largely increasing that income. Nothing, you will see, can 
possibly be more different from the career of an English 
engineer, to whom the Government is usually nothing, unless 
it be looked upon as a foe from whom recognition and remu- 
neration is to be won by sheer hard fighting. 

Being public servants, French engineers are educated by 
Government, and in t at Government expense ; 
the career, being so vantageous, is desired by the élite of 
the French youth, and hence in the competition which deter- 
mines the admission of students to the Polytechnic School, 
as the school of engineers is termed, we see 900 picked 
pupils of eighteen and nineteen, each straining every nerve 
to win one of 160 appointments annually made. I believe 
that there exists no competition in Europe comparable with 
this. The great severity of the examination is so well known, 
the fact that five out of six must fail is so obvious, that none 
but young men who have already gained distinction in the 
great - ic schools dream of competing. I remember when 
myself at school in France, the mere fact that a lad had 
determined to enter the arena, rendered him an object of 
awe and admiration to all of us years before the final trial 
came. In this trial they are examined in plane and solid 

eometry, in analytical geometry of two and three dimensions, 
descriptive geometry up to curved surfaces, algebra includin, 
the general theory of equations, series, functions simple pen | 
derived, &c., physics, chemistry, an odd language or two, and 
shaded mechanical drawing. An English engineer reading the 
list of subjects is tempted to exclam, ‘What more can the 
want before beginning the practical part of their profession ?” 
But the select 150 are a long-way yet from that. For two 
years longer they are employed in purely theoretical studies, 
that is to say, the higher mathematics, theoretical machanics, 
mathematical physics, curious problems in descriptive geo- 
metry, with a little drawing and language as recreations. 
During these two years each of the 150 is engaged ina daily 
struggle for about five-and-twenty highly-coveted posts. 
The three who are at the head of the class list at the end 
of the two years gain the proud title of Engineers of Mines, 
the rest are humbler members of the Ponts et Chaussées, 
while the 125 who fail have to content themselves with look- 


ing after the State factories for powder, tobacco, or saltpetre, | to 


or, worse still in their estimation, they sink into mere royal 
engineers or artillerymen. ey may even fall as low as 
the navy or marine artillery, for, strange as it may seem with 
our misconceptions of the French character, the civil appoint- 
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ments rank infinitely higher in the estimation of the com- 
petitors than the ene | posts. 
Thus we see that nearly 900 picked pupils compete fiercely, 
in the hope of ultimately becoming one of the five-and- 
twenty who may bear during their lives the coveted title of 
engineer. And the five-and-twenty thus annually selected 
are practically the only recruits received by the whole body 
of French civil engineers. As we have not five-and-twenty 
prizes of an analogous nature to offer, I very much fear that 
considerably fewer than 900 students will besiege my class- 
doors here, and yet Iam not wholly without hope that in time 
five-and-twenty men may leave this college yearly who shall 
not be much less valuable to their country as engineers than 
the five-and-twenty prizemen of the ¢ French school. 
Let us accompany them a little further on their career. 
They have not yet got to practical work. For three years 
they attend another school, the school of the Ponts et uus- 
sées, or the school for engineers distinctively. Here they are 
taught in classes how to apply their theoretical knowledge to 
practical problems, and for six months in each year they 
are sent into the country to see some practical work ; there 
are no more competitions, and the life is now an easy one; at 
the age of about four or five and twenty they leave colle 
and are sent into the provinces to begin real work, which for 
them is chiefly a matter of routine, concerning the adminis- 
tration of the law as to the maintenance of all public works 
under Government control or inspection—i.e., in ce, 
roads, canals, rivers, harbours, railways, and telegraphs. Too 
often the young man who has received a mathematical train- 
ing equal to any that Cambridge can give, sinks into apathy 


| under this occupation, and plods his life through in a lazy 


| comfort, without ambition, but with no fear as to the future, 


without failure, but without success. This will hardly be 
the fate of a oung man leaving a Scottish university, and 
therefore my bo is not presumptuous, that, fairly equipped 
with a knowledge of the principles which in practice en- 
gineers are called upon to apply, spurred on by the necessity 
of making their daily bread, by a noble ambition for distinc- 
tion, and by the energy of the national character, our students 
may go out into the world with the hope and the determi- 
nation that they to their country will not be of less value 
than the highly-trained athletes of France.” 


BLAST FURNACE COVERS. 

In our last number (vide 417) we published an ab- 
stract of an excellent paper, “On the Further Utilisation of 
the Waste Gas from Bast Furnaces, and the Economy of 
Coke due to increased Capacity of Furnace,” read, a few 
days ago, by Mr. Charles Cochrane, of Dudley, before the 
Institution of Mechanical Engineers. In the course of this 
paper Mr. Cochrane remarked upon the loss of gs which, 
under ordinary circumstances, takes place on each occasion 
of the cone or bell at the mouth of the furnace being lowered 
for admitting a charge ; and he described a method of closing 
the furnace top, which had been designed by him to prevent 
this loss. We now illustrate ‘Mr. Cochrane's plan in the 
annexed engraving. From this it will be seen that the 
hopper, A, of the blast furnace is closed as usual at its lower 
end by the valve, B, which is raised and lowered by means 
of the rod, C, and lever, D, carried by the girder, E, and 
standards, F. The upper end of the hopper is closed by the 
cover,’G, formed of segments bolted together, as shown, and 
fitting in between a flange, a, formed on the upper end of 
the hopper. This cover is raised a certain height above the 
of the blast furnace, the central portion of it being flat, 
while the sides incline down towards the edge of the hopper ; 
in these mee sides are formed the charging 











openings, 
H H, provided with doors, I, hinged at i, and capable of 
being opened and closed simultaneously by the following 


== LZ 
arrangement: From each door a chain, J (shown in dotted 
lines) passes up over the pulleys, K, carried by girders, L, 
on’ the columns, M, and thence over the pulleys, N, i 
by the standards, O, down to the central ce weight, P, 
shown in blue lines in Fig. 1. To the under side of this ba- 
lance weight are attached two chains, Q Q, which passing down 
over the guide pulleys, R R, and between other guide pulleys, 
SS, are conducted to a windlass. By this means it will be seen 
that by hauling in the chains, Q, the balance weight, P, will be 
drawn down, and thus all the doors, I, to the ing open- 
ings raised simultaneously into the position shown in dotted 
lines. The balance weight, P, being of such a size as onl 
partially to balance the weight of the doors, these will 
th ives close down simultaneously as the chains, Q, 
let out ox the ei: - ee each two ¢ i 
openings, H, is an explosion valve, this consisting 
a light wrought-iron  semerec cup, the rim or edge of which 
dips into an annular sand trough formed around an openi 
in the cover. The cover, G, is also tied down to the hopper, 
A, at these points by means of angle iron stays, V. The rod, 
C, to the ie eden B, passes through a s' box, W, in 
the centre of the cover, G. In charging. the. furnace, the 
bell valve being closed, the doors, I, are all raised and 
ore and other materials are tipped through the openings, 
into the hopper, after which the doors are again closed and 
the bell valve is lowered so as to allow the charge to pass into 
the furnace. By this it will be seen that only so much of.the 
blast furnace gas can escape during the — of - 
valve and 


ing as* will the space between the 
cover, G. 

The arrangement we have described has been in use for 
upwards of nine months at the Ormesby Ironworks, Middles- 
a and has been found to answer its well. 
The plan is a very simple one, and it is one which is likely 
to be extensively adopted. 








Tue Derection or AtmosPHERIC Arr In Coat Gas.— 
Dr. T. Werner, a Breslau, recommends for this purpose the 
use of the following substances: Ten parts by weight of an- 
hydrous sulphate of .protoxide of manganese are put into a 
two-necked Woulf bottle, and then therein dissolved in 
twenty parts of warm water. To this mixture is immediately 
added a solution of ten parts by weight of tartrate of potassa * * 
and soda (Rochelle salt) dissolved in sixty parts of water; 
the thorough mixing of the fluids is promoted by well shak- 
ing of the bottle, after this there is added a quantity of a 
solution of caustic potash sufficient to render the fluid quite 
clear; immediately after this the corks, perforated of course 
and fitted with very tightly fitting glass tubes, are placed in 
the necks of the bottle, which be entirely with 
the mixed fluid just alluded to. One of the glass tubes—the 
inlet tube for the gas to be tested—should just dip a little 
under the upper level of the fluid; the outlet-tube, on the 
other hand, should only reach half way pd ape tiny Wnhin 
cork. A slow current of gas is now to pass through 
the fluid, kept going for at least a quarter and at most 
one full hour. In case the gas is quite free from atmospheric 
air, the fluid in the bottle will remain quite clear ; if. traces 
even of air are present, a Ley coloration of syste gen will 
soon become apparent; with a larger proportion of air present 
in the gas, the Huid will soon be sah oti first li hi-brown 
coloured, and afterwards intensely black. Since these c' 
of colour are due to the oxidation of the salt of . 
it is evident that every care must be taken to avoid the 

resence or access of accidental air; the fluid in the Woulf 

ttle should reach the cork. It is best to cool the bottle 
during the experiment with ice, if at hand, otherwise with 
very cold water ; the current of gas must be slow.—Pharma- 
ceutische Zeitschrift fir Russland. 














Nov. 27, 1868.] 





ENGINEERING. 











THE SOUTHAMPTON GASWORKS. 


Fic. 5 








MR. JOHN B. PADDON, ENGINEER. 


Fic .6 


OO @@O@O@O®@ 
Lau , 


* We continue the description of the Southampton Gasworks 
from page 365. There are eight benches of retorts, each 
bench containing eight through retorts 20 ft. long and 16 in. 
diameter. The details of cas retorts are shown above. 
It is claimed for round retorts that ty Set be cleaned, 
charged, and drawn more easily; and that they will last 
l than the D or oval-sha retorts in general use, the 
wakitg being equal in respect to the carbonising and fuel 
accounts. The ascension pipes are 6 in. diameter at bottom, 
and are gradually reduced to 5 in. diameter at the dips, the 
curved pipes belonging to the bottom retorts being fitted with 
clearing ion, The hydraulic main is D-shaped, and made 
of wrought iron, jin. thick, with cast iron lid. It is of un- 
usual size, and strengthened by a longitudinal diaphragm, 
which also enables any deposit to be removed without inter- 
fering with the working; but the large volume of liquor 
held by this main will go far to prevent any solid accumu- 
jati 


tion. 

The retort stack is retained by rolled iron buckstaves built 
into the ground at bottom, and tied together across at top. 
All tension rods are ~ 4 clear of brickwork. 

bo ene gig Me Ay t outside, and inde dently of the 
retort house. It is 83ft. high from ground line, with open- 
ing at top of 3 ft. square, giving in its atea an allowance of 
10 square inches for each retort. There is an inside lining of 
firebrick, but unbonded with the main work. The top is pro- 
tected by a cast iron cap strongly secured against cracks by 
wrought-iron bands. 

The condensers are formed by a series of 12 in. pipes hori- 
mualaity expengea ts tacb-deeni Blanes, pad laced on one side 
of the = ing house. Miyed soeny herp —— x sagen 
for a mi quantity o! at t le, 
ston senna eeotind tala al be added. These 
condensers are fitted with the necessary valves for working 
or going by either or both parts. A continuation of this con- 
Socper Yesks to the exhausters by which the gas is driven 
towards the scrubbers. The scrul mond gl hyo 16 ft. high, 
and respectively 6 ft. and 8 ft. diameter, are filled with 
boulders and pebble stones gradually reduced in size towards 
the top. Liquor is thrown to the top by means of a donkey 
engine and pump fixed at foot of scrubbers. The distribution 
of liquor is effected in the following manner: immediately 
underneath the cover and across the middle of the scrubber is 
fixed a cast-iron trough, from both sides of which a series of 
smaller troughs diverge. Along the top edges of these 





troughs are some indentations which are all adjusted to the 


of felt or woollen cloth are laid in 
tened to the bottom of the troughs. 
.) Capillary attraction ensures the 

of liquor at the points of each of 
these strips, such quantity bein ge or small, according to 
the delivery at the scrubber. The number of strips can be in- 
creased at pleasure, so that an equal and uninterrupted supply 
of liquor can be maintained upon every given portion of the 
surface. This mode of distribution was designed by Mr. Paddon 
about five years ago, and it has since then been adopted at 
several works. The advantages are that it will —— out of 
order so long as the materials of which it is made will last, and 
that it does its work more satisfactorily than in those cases 
where the distribution is effected by revolving machinery or 
by the conversion of the liquor into spray by means of enor- 
Th }parifvin, house ( 120 ft. 

e purifyi use (see two- engraving) is 
and 50 tt. ae oat of a gual postin 2 design. 
well ventilated roof is supported by a series of cast-iron 
columns set upon the piers of a dwarf wall with cement 
coping. The spaces between the columns at the ends and 
are filled in with movable louvres, so that a current 
of air may be' admitted and controlled at pl The re- 
maining or inner side of the building is completely sheltered, 
and is occupied by the condensers before described. The 
floor is paved, an a large portion of it devoted to the re- 
vivification of purifying materials, so that the ing and 
oar ing of the purthers is performed with the minimum 
ur. 


The purifiers are each 20 ft. square and 5ft.deep. The 
pipes and valves are simply arranged with inlets on one side 
and outle' other. Provision is made for shutting off 
purifiers in sections, and for the easy removal of defective 
valves at any time. This provision is rendered necessary by 
the action of particles of the palling wae ae = 
surface of the valves, whereby a slight leakage becomes with 
the best of valves only: a question of time. i has 
affecting ordinary ar os, i tn sutlelant pect npr 
i inary test , it is ient to produce 
disconcerting results. when gas is tested for bisulphide of 
The covers of purifiers are formed with strong internal 
ing, which admits of their being lifted from the centre. 
The covers are secured by some light angle iron bars extend- 


same water level. Stri 
these indentations, and 
o two- engraving 
livery of an —_ quanti! 
c 





i 








ing from ‘side to side, and fitted into fastenings with falling 
— so that no accidental disengagement can take 
place. 

The appliances for raising covers consist of an ordin 
bridge ral laid on each side of purifiers, with a travelling li 
passing thereon over each vessel. This lift-is formed of a 
series of light wooden trusses, and carries a powerful screw 
turned by gearing of such proportion that one man can 
raise three tons at a sufficiently quick rate (see two-page 
engraving). 

Bae winged rd ginally doigra - poo resin ke occupies 

space originally desi, ‘or the purifying house, the 
change having been made for sanitary reasons, in connexion 
with the adjoining pert. The buildings are solely of red 
brick, and the elevation exhibits great variety and re’ ent 
of detail, without being in the slightest degree inappropriate. 
Simp end Gi south oe, tafaing the system ‘et valves, 

ps, south wing, con e of valves, 
idcematin, and governor, are each 46 ft. long, 26 ft. wide, 
and 20 ft. high, and have lantern formed cei finished 
with stained wood soffits and bronzed cast-iron lattice panels. 
The ventilation thus afforded renders these rooms perfectly 
free from closeness or smell. Between these buildings are the 
boiler house, test room, and store room. 

The engine at work is an eight horse power beam engine, 
and drives overhead shafting the entire of the house ; 
from this shafting the power is applied to. the — and 
exhausters. The latter are rotary, and of the kind patented 
by Mr. C. Horsley. 

There are two patent water tube boilers by Messrs. Howard 
one (a, oul of Sas, bones pow These boilers are reported 
to be doing their work in all respects satisfactorily. 

The testing room has been fitted up gugen onl og 
photometers and analytical apparatus, in compli with 
the provisions of the Company's Act of Parliament. 

The station meter and governor are of the ordi de- 
scription. Between the meter and governor is the 
whele of the valves belonging to the inlets and outlets of the 

ders. The gas. passing from the meter enters a cylin- 

, from which ores is carried to éach holder. A second 

linder adjoini first, receives return pipes, and delivers 
the supply from two or more holders at the same time to the 
governor for transmission to the districts. 
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SOLAR HEAT. 
By Carrarx Joun Ericsson. 


Sr Jonn Herscuet’s experiments relating to solar 
heat, an elaborate account of which appears in the ap- 
pendix to his “ Results of Astronomical Observa- 
tions,” published in 1847, were conducted at the Cape 

“of Good Hope. ‘These experiments, which have 
attracted so much attention, commenced December 23, 
1836, and concluded January 9, 1837. The apparatus 
constructed by the distinguished experimentalist, for 
solving the important problem, was extremely simple, 
and quite unpretentious. It consisted of a tin vessel 
3} in. diameter, 24 in. deep, open at the top, and 
partially filled with water darkened with ink. This little 
vessel with its contents, when experimented with, was 
@xposed to the immediate action of the rays of the 
sun, in a stationary position for ten minutes; the 

wenith di between 10° 29' and 11° 50° 

“during the-six trialsthat were made. The amouit of 

» radiant heat communicated was deduced from the 
increase of temperature of the water during the ten 
minutes’ exposure to the a rays. Owing to 
changes in the atmosphere, the elevation of tempera- 
ture was not quite alike at each trial. Adopting the 
mean, Sir John Herschel calculates that, near the 
eatth’s surface, the energy of the sun is such that the 
Tadiant heat is capable of melting an inch thickness of 
ice in 2 hours, 12 minutes, 42 seconds. Serious ob- 
jections..might be made against the expedient of 
direct-exposure of the water to the oblique action of 
the sun’s rays. 

M. Pouillet’s experiments relating to solar heat, 
described in his “ Eléments de Physique,” published 
at Paris, 1856, like those of Sir John Herschel, had 
reference only to very low temperatures, the range of 
the thermometer during the recorded experiments 
scarcely reaching 60°C. The apparatus employed by 
Pouillet was very similar to that of Herschel. It 
consisted of a cylindrical vessel of silver 1 decimetre 
in diameter and 15 millimetres in depth; but being 
provided with a close top; this vessel of Pouillet ad- 
mitted of being fully charged with water, besides ad- 
mitting of an inclined position, which permitted’ the 
rays to act perpendicularly’on the blackened metallic 
surface. The ye marae attending oblique action, 
not to mention the intricate question of evaporation 
during the trial, were thus avoided. It need scarcely 
be stated that a thermometer was inserted in the fluid, 
and meaus provided for proper agitation during the 
trial. It merits notice that Pouillet, in every in- 
stance, limited the exposure to the sun to five minutes, 
and that the elevation of temperature during that 
brief space of time formed the basis of all his cal- 
culations. Readers who are not familiar with the 
subject will be surprised to learn that the astound- 
ing calculations of Mayer and Thompson, relatiye 
to the temperature and inconceivable power of the 
sun to develope heat, are based wholly on the in- 
dications furnished by the small instruments and brief 
tests alluded to. The facts of a few ounces of water 
contained in a little open tin cup, and under the 
blackened cover of the little silver vessel, having 
acquired’ an increase of -temperature, — searcely 
reaching 6° C., in about as many minutes, have been 
deemed sufficiently conclusive for the solution of a 
problem, of greater importance than any other con- 
nected with physical science. Experiments on a 
different scale, under temperatures varying between 
212° and 480°, continued ae nearly a year, tend 
to show that the important problem of solar heat can- 
not be solved by five and ten minutes’ trials restricted 
to temperatures some half dozen degrees above that 
of the atmosphere. The results-recorded by  Pouillet 
in the work before alluded to, reveal discrepancies 
which fully sustain certain facts established by more 
extensive experiments. Those discrepancies point to 
atmospheric influence, which, when properly under- 
stood, will modify the conclusions hitherto .so confi- 
dently. drawn. ouillet found, for instance, that 
during the experiment, May 11, 1838, the radiant 
heat of the sun, at noon, possessed the power to 
raise the temperature of the fluid exposed 5.10°, while 
at noon June 28, 1837, the elevation of temperature was 
only 4.70°, although the depth of atmosphere through 
which the rays had to pass, Nth May, owing to zenith 
distance, was greater in the proportion of 1164 to 1107. 
Allowing for this difference of depth of atmosphere, it 
will be seen that the radiant heat May vith was 
greater than June 28th in the ratio of 536 to 470. 

Again, Pouillet’s«tables, specifying the decrease of 
radiant heat consequent on the increased depth of 
atmosphere, which is produced by the increase of 
zenith distance from noon to 6 P,M., do not corres 
with the observations now being made at New York. 





According to the tables referred to, the radiant heat 
transmitted by the sun’s rays at 6 o’clock P.m., 
May 4, 1838, amounted to only 0.406 of the heat 
transmitted at noon on the same day. At New York, 
November 3, 1868, the radiant heat transmitted by 
the rays during a trial of twenty-five minutes’ dura- 
tion, the mean zenith distance being 74° 4’, and the 
atmosphere temperature 46°, was 0.643 of the maxi- 
mum transmission of heat at.moon in July. The alti- 
tude of the sun being very nearly the same during the 
experiments thus compared, it is evident that theloss 


of energy atteriding the passage of the sun’s rays 
through the atmosphere has not yet been satisfactorily 
established, “"*"% ° 


It i$ worthy of notice that Sir John Herschel’s re- 
cords »showy that 
amounts of heat during a“ cirrous haze,” Decem 


27th, the indication of the instrument being then 199,24, 


“ actines,” while four days after, December 31st, the 
indication, with a*“ clear sky,” was only 186.0 
actines. 

Investigations conducted only during the summer 
being insufficient to settle the important question, a 
series of experiments will bé made during the coming 
winter, with instruments so contrived that the loss of 
heat by radiation will be almost inappreciable. It is 
hoped, therefore, that a satisfactory explanation of 
existing discrepancies will be furnished. It should be 
mentioned, also, that in order to facilitate these inves- 
tigations, a small observatory has been erected over a 
building some 60 ft. above ground, turning on a pivot 
by mechanism resembling that of a monitor. turret. 
And that, in order still furtherto. facilitate the work, 
the tables which support thé instruments have been 
provided with mechanism by which they are kept per- 
pendicular to the central ray of the sun during the 
experiments. 

Regarling the main result of the investigations of 
Herschel and Pouillet there ean be nodoubt. A body 
presenting a square foot of surface perpendicularly to 
the sun at noon, during summer, will, under favourable 
circumstances, receive about 5 units of heat 
minute. This fact the writet:has:fully proved ‘by con- 
centrating the radiant heat of sunbeams of various 
sections from 650 to 5180 square inches, hence fully 
500 times more powerful than the sunbeams to which 
the “actinometer” and “ pyrheliometer” have been 
exposed. It should be borné im* mind that the con- 
centration of the radiant heaton a small surface re- 
duces the loss from radiation, during the trials, to a 
mere fraction, thereby removing a very troublesome 
element from the investigation. 

But what evidence have we that the 5 units deve- 
loped emanate directly from the sun? Unless we can 
show that this development of heat is evidence of 
energy, independent of the heat of the atmosphere, 
which, in summer, reaches 540° above absolute zero— 
the joint result of stellar heat and terrestrial radiation, 
the latter mainly produced by the sun’s radiant heat— 
we cannot ‘adopt the 5 units as a true measure, or 
base any calculation thereon to. establish the power of 
the sun. to develope heat, Suppose that the whole of 
the sun’s radiant heat transmitted to the earth—re- 
serving only a beam of 11 square inches section for 
the “pyrheliometer”—were utilised by being ‘con- 
verted into mechanical work unproductive of heat, 
such.as raising wraps. The effect of this, assuming 
that no heat is supplied from the interior of the globe, 
would bea reduction of atmospheric temperature to 
that of space, which Pouillet plausibly fixes at 255° 
Fahr. above absolute zero. The sun’s radiant heat 
directed towards the earth being, as supposed, wholly 
utilised, the. atmospheric temperature would fall to 
204° below freezing point. ill it be contended-that 
the same amount of ice would be melted under the 
blackened cover of Pouillet’s oytheliometer as when 
the temperature is at 81°, or 540 above absolute zero ? 
We might.carry our supposition still further by as- 
suming that stellar heat — disappeared, aud, conse- 
quently, that the wave of heat emanating from the 
sun, which is‘to melt the ice, has to traverse the 95 
millions of miles of ethereal medium at rest. Can 
we imagine that the energy of solar radiation would 
still be uninfluenced? .If not, then the estimate so 
confidently made of the power of the sun to develope 
heat is not reliable. But these suppositions have given 
the subject a wider range than intended at present, 
On a future occasion they may, perhaps, with pro- 
priety be considered. 

The readers of Enervzzenrne will, no doubt, be in- 
terested to learn, that several experimental engines have 


heat. Some of these experimental engines, the working 
cylinders of which vary from 2in. diameter to 5in. 


the sun developed the greatest}. 


foonntly bean constructed actuated by the sun’s radiant | made, 


air heated to a temperature of 480° by concentrating the 
sun’s rays ; others are — —e of much lower 
temperature generated likewise by concentrating the 
radiant heat. The speed attained has in no case 
been less than 100 revolutions per minute, while a 
r and continuous rate of 300 revolutions per 
minute has been reached. The construction of these 
experimental engines, it is proper.to-observe, present 
\no features of special novelty. ‘The mechanism, how- 
ever, adopted for concentrating and ‘transmitting the 
solar energy to their working pistonsyis peciiliar. 
At the proper times plang and descriptions: will be 


published showing»the means thus adopted, for con- 


wy GY & 
+ ae 


centrating and a radiant heat. 
New York, November 6, 1868 (ately PB : 








RAIL-MAKING AND, LOCOM 
«BUILDING, DY RUSBIAI: > 
Eagty in the year we drew attention’ to the ‘manb- 
facture of rails in Russia, and the expettation thien eh- 
tertained that that country would pera ptodute 
them in sufficient quantities, and at practicable prices. 
The enormous, and’te some extent sudden extension 
of railways has, of eourse;*prevented ‘this e tion 
from being fully accomplished} but “véry tiddh bas 
been done during the past Season.’ ar 
On Wednesday the 28th October the werkseddicing 
to. Mr. N. J, Pooteeloff completed the first million 
pes of ‘-: ence or were put to tie fd in 
ebruary; 17,000 tons ill not seem a Ta tit 
to English and Welsh manufacttrers ; ‘but if the ditt 
culties under which they have been rolled are con- 
sidered, it isin every way creditable to the energy 
and skill of the proprietor: In St. Petersburg-neither 
material, fuel, nor workmen abound’; coals cost at the 
works 22s. to 25s. per ton, and have to be brought 
from Newcastle; pig iron from Cleveland at about 
65s. per ton; bricks from Seotland, 125s... per. ton, 
and all other materials in. the same ‘way and same pro- 
portions as to prices, exeept such of the raw materials 
—pig iron or steel blooms—which are brought from 
the works belonging to Mr. Pooteelof, in Finland. 
Of course without protection and.a:long price (16/. 
per ton); rails al not be made at.a profit. The 
works comprise a fair number‘of furnaces; steam-ham- 
mers, ordinary tools, and a rolling mill driven by a pair 
of engines of 120 horse power. y were lone by 
the Government some seventy years’ ago, and were 
given as a present by the late Emperor, to General 
Ogareff, who, not able to work them with success, sold 
them to Messrs. John Dye and Co. That firm failed, 
and the works, which were carried on for some years 
under inspection at a loss, were ultimately closed, and 
had been standing some years when Mr. Pooteeloff 
purchased them. 
The rails produced are of the usual Vignolls section, 
72 1b. to the yard; they are headed with puddled steel, 
and chilled; in weight, about {thdb. is steel, the 
rest being either old rails or ordinary mill bar. The 
uddled steel is either, as before intimated, brought 
i the Finnish works, or produced on the spot from 
No. 1 Shotts,.Coltness, or other good iron. Shotts 
has not been found to work so well as Coltness ; it 
produees a very porous steel, and the hematite iron yet 
tried has not succeeded so well. 
A ball of puddled steel is taken from the furnace, 
hammered into an oblong bloom, allowed to cool, then 
heated again, and drawn down in rolls to the size re- 
uired for rfaking the top of.the packets, about 
@x 1} in., the packet being made in the usual form. 
After the ordinary process of rolling the rail is,cut to 
the dead length, and run on toa platform, where it is 
cooled down to a dark violet colour; the rail is then 
plunged into a bath of water, and a chill of about ,%,ths 
deep is produced. 
At the invitation of Mr. Pooteeloff, His: Imperial 
Highness the Grand Duke Constantine arrived at the 
works at 2.30,, p.a.,-to see the completion of the first 
million of poods of rails, to witness the starting of the 
first Bessemer apparatus in St. Petersburg, and to make 
comparative tests of English, ian, and Russian 
rails. The Grand Duke was met, on his arrival, by the 


Minister of Marine, and the personnel of the eee: 
oO ~ m- 
te 


the Minister of War, the Minister of Roads aiid 
munication, and all the heads of the railway 

The inspection lasted three hours, and was.in every 
way successful, the Grand Duke having shown the 
great interest he takes in mechanical pursuits by 
patient iayentign tin of each process as submitted and 
explained by Mr. Pooteeloff. The experiments were 
and we simply record them; but that our 


readers may understand the quality of:the ‘rails, we 
give, further on, a note of experiments made in our 





diameter with 6 in. stroke, are operated by atmospheric 


presence previously. 
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The rails were laid on two cast-iron supports 3 ft. 
6 in. between centres, and wedged into position, and 
a weight of 10 cwt. was raised and let fall on the 
centre. 


1. English rail. Deflection. 
in. 
1 ft. fall 5 0 
2h. ,, . bent 03 
8 ft. ,, i pei e 
5 ft. ,, «. broke. 
2. Belgian rail. 
8ft.fall @ ... broke. 
8. Second Belgian rail. 
3 ft. fall pi broke. 
4. Pooteeloff’s rail. 
19 ft. fall bent and cracked. 
The rail reversed. 
19 ft. fall « broke. 
5. Pooteeloff’s rail. 
18 ft. fall, _— upwards, bent ... 2 
19 ft. ,, head up we 4 
19 ft. ,, ” ” 6 
19 ft. ” ” ” 8 
19 ft. a 11 


” 


19ft. 5, reversed broke. 

Of course such experiments, whilst they pleased the 
great number of those’present, and satisfactorily proved 
to them the superiority oft Russian-made rails, are 
of no practical value.. The experiments.we shall now 
refer to-are, however, more worthy of note; they were, 


made on ‘the reception of a large quantity by thej 


authorities, Rails laid on cast iron, giving 3 ft. 6 in. 
between’ supports. Falling weight, 10 cwt., or 31 
poods. 
1.\'Rail 20 ft. long ; head down : 
Ist blow, 10 ft. fall, bent slightly. 
no change. 


2 ” ” 

Brd yy 15 ” ~ 
; . ep Be broke, showing good fine 

grain steel head; and weld perfect. 

2. ‘Half jous rail ; upwards : 

lst-blow, 10 ft. fall, deflected,1.75 

2nd ” ” ” 3.5 

3rd ” ” ” 5.125 

turned head down : 
4th blow, 10 ft. fall, drawn back 2 in. , 
6th ,, ny broke; perfect fracture. . 


3rdy4th,and 5th experiments. Rails were taken 
and laid on; all round-the head was*nicked } in. deep. 
Each ‘rail, by blows from/*S ft to 9 fb, gave at last 
blow a deflection of'2 ihiito'2.15 in., and broke at 10 ft. 
fall. 

6. Rail was loadedso™“that a pressure of 30 tons 
was given'on centre between bearings; gave a deflee- 
tion of 2.5in. After leaving weightonfor 15 minutes, 
a permatient set of 2.15 in. resulted, 

This rail ‘was turned and straightened without any 
signs of damage, and was thea putijon, the 
and one blow}'10 ft: fally:gave-noy i 
15 ft fall, rail broke, showing good weld. 

7., Ratblaid on as before. Blows began 5 to 9 ft. 
fall; no #esults. 

' Blow 10ft fall. “.75 ft: deflection. 
” 15 ft. “" 2. " ” 
yy 20Gb. ,, 3.50 ft. yy 

igher, fallcould not be got. Rail-turned’ over; be- 
se wiles 20 fh fall; rail-broke: Weld. not rod, 
and quakity of steel inferior: to. those-previously tried. 
Butsthese rails cost 464. \to-produce. 

Tw-ediinexion with these works, = blast furnaces 
will Stfértly be at work; when the Béssemer apparattts 
ab Sing Bolton will be=put into oe actin 3 the 
Government will then,:-it-is: supposed, stop 

jou of —_ rails rng & po eres —_- 
uality ; the p r expects 
fbetier aot when his materishihies 
* " A. 


-to-hand:from > Bi 
tested against 
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negation of financial questions, "it 
to establish hompananufacture.=. ~“* 


We shall not enter on ‘the peer oly 8 
this decision—of théwisdom of pa 10° 
when 5 would answer thepurpose—but simply con 
fine ourselves to a résumé of the’ a 
from the original documents. In a speéch made by 
Mr. Pooteeloff, on the occasion referred to, he wound 
up by saying: ‘ : 

“The time is not far off when Russian railways will 
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be supplied solely with Russian rails, Russian locomo- 
tives, Tanen wagons, Russian bridges, and all made 
of Russian materials. 

“Locomotives have been ordered from three firms, 
and the means found for them by the Government to 
make them. These firms are Messrs, Semiannikoff and 
Politika, and Messrs. Carr and Maepherson in St. 
Petersburg, and General Maltzoff in the interior ; the 
agreements with all these are almost literally alike, 
and an abstract of one will serve for all three : 

“The 150 engines are to be made in five years, but 
two-thirds are to be delivered within three years, from 
the 27th April, 1868. The engines are to be of two 
classes—mixed or passenger engines—with 4 wheels 
coupled, cylinders 16 in. x 22 in. stroke, to take 
300 tons 47 to 50 versts per hour, and weigh 27 to 
30 tons, and goods engines, 6 wheels coupled, cylin- 
ders 17 in. x 24 in. stroke, to take 1000 tons on a level 
21 versts an hour, or 460 tons (the ordinary goods 
trains of this country) 35 to 40 versts - hour, engine 
to weigh 32 tons. The price to 750 roubles 
(about 105/.) per ton for the goods, and 775 (about 
110/.) per‘ton for the mixed engines. 

“The securities taken for advances made are the 
bills of the firms at twelve months’ date, to be renewed 
as may be, against which an advance of 300,000 roubles, 
-say;'40,0004,jhas been made'to' build’ the shops, which, 
‘when built;«replace the;bills, The atlvance to be re- 

aid one-third: in three years—remainder during fol- 
owing ten years from dalivesion” ¥ 

Then comes a clause that if the contractors shall 
build locomotives for a private compaiy to the extent: 
of ten per yearfor each and every one 
will pay: 
4008. hb cach engine, not regarding at all the price; 
paid to thecontractors by the company. 

The two Petersburg yaar on been mm andy 
are-atepresent, engaged in building irone marine 

ines; .&0., for the Etidament’ atid are now both 
building.stops‘ for the ‘construction. ‘of locomotives. 
Messrs.‘ Maltzoff have been engaged im general engi- 
neering works, and their shops are also nearly ready. 
All three will during nextyear eommence the erection 
of engines. tai ' 

The Brothers Struve, at Kalomngy,are /busy with 
about200tengines, some’of which wall,be finished this 
year's but Messrs. Struvé, relying more on their own 
resources, and working also for private companies, 
have imported some portions of»theig materials from 


England. m 

Messrs. Winans © Brothers, ,.contractors' on the 
Nicolas line, are also» busy making i for that 
line, at the works. of the railway; androwsky, 


and it is expected im three years wallyturnjout 120 
engines. i bPRO 

' The:Kamsky Works havé alsovbégun this year, and 
will artey teu 0 1868,:from six:to'ten engines. 

It must be:borne in. mind that itdevexpressly stipu- 
lated that»no material not having-a' Russian “origin 
shall be used inthe ‘construction of these engines.’ 

Messrs. Seiiannikoff'aind Politika? ake-all their 
are fron, Messrs. Cimand Macphits beta 
their forgings, so alsovawill Messiti*Malts 
Strave; Messrs. Winans tatwonly wilooaieidlloe ‘eceiee 


{:tourse’ ‘be obtained fromab 
bearried*out.' 

Government4 + 

to them-apremium of 3000s. roubles (say,'|-’ 


all “pot,” as I have termed it, from its 
‘| fashioned 


selling the Nicolai Railway, that all kinds of shops 
shall be established in connexion therewith. 

The Kamsky Works have got into full swing, and 
have delivered a large quantity of excellent rails to 
the Moscow and Nigni line, during the summer, at a 
cost of about 12/. 10s., which, considering the point 
of delivery, is not more than 30 per cent. above the 
price of English rails. ‘ 

The works from Siberia have sent to market this 
year only a very small quantity, and it seems probable 
that the works of the Ural will now only make the 
rails for the lines, which are to pass into that district, 
and beyond, in Siberia towards the Chinese frontier. 

It seems strange that none of our English capital- 
ists should have taken up the contract which the Prince 
Koutchobey has concluded with the Government. On 
the stipulation that he provides 150,000/. to establish 
works, the Government gives him: land with minerals 
and fuel ad libitum ; agree to pay hima bonus of about 
4/. 10s. per ton (50 cap. per pood) on all rails he makes 
for ten years, and also to~order’a certain annual 
quantity; 

Whilst money is giver for ‘obligations and*shares*for 
lines guaranteed 5 per cent. this proj 
ahead: slowly, we because’ 
enterprises have sore inden ane 
quanti “rails tequired fr ‘Russia, whilst the 
construction of railways goes’on at ‘Bich a speed as at 
present, is:so enormous t: be antities must of 
* Th 1869 not less 
‘ wahte® for the lines to be 


‘ 


oo many Redon 


than 200,000" tons will be 
H. B. F. 


ANNULAR STEAM BOTLERS. 
NS fdipEprroe by Exctxgenrsc. 
you the trate a vertical 








Po 


Srr,—In you~ last im i 
“boiler of a novel construction, Ww Pg appear disposed to 
recommend, but; according té'my Views, the errangement is, 


in more tham)one-;respect,!'im ble. I believe its 
defects to bé.sq serious: as to ily prevent its general 
edoptice. You say “ it Allows-of free inspection, and ready 
detettion- of leaka, ;” this.Tcannot at all comprehend ; 


‘for ~nstance; ‘how L you. ix portion of this 
, aenceahan ot Web DO the inside of the 


-intemnal , ated: ‘pat P’= Corrésion~might take 
pang iw Ng ' mind dasa 






such corrosive’ action wasigeimg! on? or, 
how are yon to find out whi ! Q 
rivets, or plate joints the leak comes'from ? it 


arise from one of the two rings round the “firing “hole,” or 
the ring round the bottom of the outer water space. The 
only evidence of leakage would appear in the annular smoke 
flue or at the bottom of the firebox, and no repairs could be 
done (excepts the parts I have mentioned as being the only 
places open for inspection) without first pulling the boiler to 
pieces, which means removing the vertical and horizontal 
water-tubes, cutting away the inner seam of*ti¥ets at the 
boiler bottom, and cutting out the tube whieheonveys the 
gases to the firebox or, what I have called, 

Then, again, supposing the boile 


; hole. 
r wi srather 
the ‘ it 










leaky under test, which is invariabl ; y 
happened to: be Cydsighit,/Witich is 
more than probable with the “in” questionythow/"L ask, 
B49) ag Semon ag ay nes i eth eenslaret 
b r, how is it proposed torémoye the 
fromthe, bottom of the conical-shaped ¥ or 





boiler of that type? Thereis ‘no’ 
ing it at the bottom, therefore*it ’ 












Plates can be obtained*from Baird’s works'in St; Petera™ 
burg, or“by order frotii Siberia or Finkandstubésiwil 
be furnished by Rosencrantz ‘in’ Petersburg or we 


an Petersburg or the works in Perm or Zoloteor 
ae, at present inteaid tomake thehown 
ere are now about twelve wagon Shops. 
gipal Of which are: Messy Booehteyef 
id Me F nim Moseow. 
, Wistins Brothe 
tailwayeeom 
hbwit rolling stock 
éd the establishment 
lage, rail mill: is already 
‘connectéd therewh 
ébrbeiry or Mareh’; these argeditantert stot! 
byfitor’in’the basin of the Dg Ou 
gue aboutid. “" 
off, the concessionnaire of 
f sea, is alsa-bound to build a 
b 2 ood hias'selected a site in! 
‘Baxmouth. 
#°The Great*Russian Railway Company have started 
a factory im Petersburg, for the re-rolling of their 
oldrails; and it is anticipated now—seeing the 
‘success which has attended the Bessemer process at 
Pooteeloff’s—that they will also go on with a projected 
— and even ‘akimately erect a Bessemer appa- 
ratus. 
The Government have also made a provision in 
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in Colpino, steel axles andityres'by the Aboucholk-we ; ; 
heels: 


tis Le hah 







, elf through the cage of stay bars which 
to crown of boiler. because 
: * stay bars are 
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by" Moders.“ATHbO 


PreOrder cme ® See eet oe eee Sey 
“F essential to the eff 





of uny steam ‘boiler: Sy et 
This may a to be saying « greet Saiiiindl 
as “ tall talk, but it is a fact which I am 

by reference to the manufacturers themselyé 
am in no way connected), and I will not ¢onfine'm 
one, nor yet two firms, although this must be ‘wiiiecessary, 
as I feel convinced that boilers are made in London as well 
as in this neighbourhood, infinitely superior to the one I have 
been commenting upon. 

I remain, yours, &., 
Hyde, Cheshire. Epwarp ATKINson. 
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DESIGNED BY MR. NORMAN W. WHEELER, ENGINEER, NEW YORK. , 
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Wes illustrate on the opposite and —— pases a form of 
surface condenser, designed by Mr. Norman W. Wheeler, of 
New York, which differs very materially from those in ordi- 
nary use, and which, from the high results which have been 
obtained from Fae is well worthy of notice. In case of ben 
particular condenser shown by our engravings, the air 
circulating pumps are driven by an independent engine ; 
but they may, of course, be driven by the main engine in the 
ordinary manner, if required. 

The principle on which the condenser is constructed is that 
of distributing the water used for effecting condensation in a 
thin and ra idly moving film over the inner surfaces of thin 
copper vessels or “ pots,” the outer surfaces of which are ex- 

to the steam. In the condenser we illustrate, there 
are four of these “pots” contained ina cast-iron casing, 
ee ee ee ee ere i 
umps, thi -plate havin e necessary form: 
bi it The two aver pay Phra hhorisontally and parallel 
with each other, as shown in the plan, Fig. 3, and their - 
ral construction, arrangement of the valves, &c., will be 
readily understood by reference to the longitudinal section, 
Fig. 2. ‘The pumps are driven, through the intervention of a 
soning shaft, by a steam cylinder 18in. in diameter, with 
18 in. stroke, which is-placed above and between the pump 
cylinders. From the lower end of the levers, on the rocking 
, a connecting rod is led to a crank’shaft placed between 
the pumps and the condenser proper, this crank shaft, which 
carries a flywheel, giving motion to the’slide valve of the 
steam cylinder by means of an overhung crank.’ A section 
and end elevation of the steam cylinder, are shown by Figs. 
6 and 7 m= pepe and we may, perhaps, in a future num- 
ber, publish a general view of the whole apparatus, which 
will explain its arrangement more clearly. 

Referring to the section Fig. 1, it will be seen that the 
condensing pots are shown slightly tapering, the smallest 
end being at boftom, that form having ‘ound desirable 
by direct experiment. It is easy to see that the cond ing 
water traverses a spiral within the ta pots at less pit 
than in those with straight sides, and that the water keeps 


longer in contact. 

The condensing oe are made open at both ends, and a 
ring is fitted at each end, to bear upon thick rubber Packing: 
upon the channel plate is secured a ring to em! 
bottom of each pot, thus securing it in proper position, and 
holding the se from lateral displacement. The top of 
each pot is covered by a cast bonnet with a flange all around 
to bring the bonnet concentric with the pot, and to hold the 
packing against lateral displacement, and the whole is held 
in place and kept ba by set screws in the cover of the 
casing, bearing upon the pot bonnets. Each pot is provided 
with a relief valve opening inwards to insure against a collap- 
sing coming upon the pots. E 

A way of making the pots recommended by Mr.-Wheeler 
is to form them of single sheets of copper, fold the 
together with a “double seam,” leaving the fold all upon 
outside, and then sweat the seam with pure tin and fill the 
small gutter which will be left inside ‘with the same material! 
The top and bottom rings should be of brass, with round 
corn es turned in the side to which the copper is to 
fit ; the rings are eek emery into the 
grooves, a score havin n cut to receive the folded seam, 
and the whole sweated with pure tin. By making the pots 
in this way brazed seams in the copper will be avoided, and 
much trouble from unequal corrosion obviated. 

The condensing water enters the channel plate at m, passes 





up through the standi ipes, 56, thro the spring 
nozzles, ¢¢¢¢, falls downtaie the tassel ths soem cece, 


i 


Mi 
| 





and through the openings, 77, into the compartment, , and 
is — ry a through the channel, HM the circulating 
pump. The exhaust steam enters tangentially at the u 

of the casing, and is subject to cantrifagel action TD tree it 
from mag ye Sa the sccagh the = a falls ‘through the 
opening, k, passes throu el to the air pump. 

The nozzles through which the water is delivered wh the 
sides of the pots, are constructed with a view of obtaining 
i ible velocity of discharge under a given 
pressure; and for this purpose they are made so that the 
area of their ger 1g Semen may be varied according to 
the head under which water is supplied. ‘ The detailed 
views, Figs. 4 and 6, show the system of construction adopted. 
From these views, it will be seen that each nozzle is fitted 
with a conical headed plunger, which a spiral spring tends 
to force forward, so as to close the delivery orifice. The 
— of the water within the nozzle, however, tends to 
orce back this plunger, and the higher the pressure the more 
the plunger will be forced back, and the greater will be the 
opening for discharge. The tension of the spring can, of 
course, be adjusted so as to give any desired opening under a 
| Ae ressure. When the air and circulating pumps are 

iven by an independent engine, as is the case in the present 
instance, these self-adjusting nozzles are scarcely required ; 
and, indeed, we believe that Mr. ler does not use them 
in such casés, as the rate of flow can be kept practically 
constant.. When the circulating pumps are driven from the 
main engine, however, the self-adjusting nozzles are of con- 
siderable service, as they modify the delivering area of the 
nozzles to suit the v: g speeds at which the engine may 
be run. It will have been understood that the nozzles are 80 
disposed with regard to the pots, that the water is delivered 
tangentially, and thus traverses the condensing surfaces in a 
film having a rapid spiral motion. 

The snifting pump (not shown in. the views we illustrate) 
is worked direohty from the piston of the circulating P, 
and forces sufficient air in along with the ‘ci ing 
water to keep the pots nearly full: in this case, because 
the circulati é. pump draws the water the con- 
denser, the delivery valve of the snifting pump should be 
loaded to prevent a continuous rush of air into the i 
vacuum. e chief object in drawing instead of forcing the 
circulating water through the condenser is to relieve the pots 
as much as possible from strain. The spring nozzles should 
deliver the circulating water under a pressure of about 6 Ib. 
to 8 lb. per square inch, and the snifting pump valve should 

md to a pressure of about 121lb. per square inch. The 
ifference in sure acting upon the condensing pots when 
the nozzles daliver at 6b. and the vacuum iis 14 1b. per square 
inch is 8b. per square inch, while, if the pump force the 
water through the pressure upon the pots will be 14 1b. plus 
the resistance encountered by the water in ing over- 
board. In ordinary practice the difference in favour of draw- 
ing the water through will be not far from 12 1b. pressure 
per square inch upon the condensing pots. This method of 
relieving the condensing surface of excessive or collapsing 
pressure is the subject of another patent. 

If it is found that the upper parts of the pots wear away 
where the water first impinges upon the surface, it is 
‘posed to make each pot in two sections, the u aad ts 
thick as may be required, and the joint between the two sec- 
on means of rings and packing similar to the end 
experiments made by Mr. Wheeler with a condenser 
having 6 square feet of condensing surface, the pots being of 
copper three-thirty-seconds of an inch thick, it was ascer- 
tained that a rate of condensation of 21b. of condensed water 









































































reduced much below the temperature due 

ressure of 30 1b. per square inch, namely 274.4". 
1 (reso clagumatanese sock tend of tes sacs, daring 
its condensation, have er out 1197.6—274.4—923.2 units 
of heat, and as 61.58lb. of steam were condensed by each 
square foot of surface per hour, each square foot must during 
that time have transmitted 923.2 x 61.58—56950.656 units of 
heat. Again, the difference of temperature on the two sides 
of the transmitting surface was 274.4°— 212 —62.4°, and we 


therefore have ©°50.656 _ 510.6 os the number of units 


of heat transmitted per square foot of surface per hour for 
each degree of difference of temperature. 

In the’ case of Mr. Wheeler's experiment, the steam was 
at a pressure of 40 1b., and its total heat was therefore 1201.5. 
In order that a vacuum of between 25in. or 26 in. in the 
condenser — be obtained, the temperature of the water 
arising from the condensation of the steam must have been 
reduced to about 130°, and each pound of steam must, there- 
fore, during its condensation, have with 1201.5—130 
=1071.5 units of heat: As 2.41b. of steam were 
ee eae per minute, each square foot must 

ve transmitted 2.4 x 60 x 1071.5=154296 units of heat per 
hour. In the case we are considering, the difference between 
the tem on the two sides of the transmitting surface 
is difficult to determine, as a portion of the surface must have 
been acted upon by steam at the full temperature due to the 

, namely, 287.1°, whilst another portion must have 
| rsenyad mee in cooling the water. It is probable, how- 
ever, that we may, without any great error, take the mean 
temperature on the steam side of the surface as =— 
=208°5°, and under these circumstances the difference be- 
tween the temperatures on the two sides of the transmitting 
surface would be 208.5—80—128.5°; and we should have 


oar =1200.7 units of heat transmitted per square foot of 
surface per hour, per degree of difference of tem ture, 
against. $12.6 units transmitted in the case of MM Laurens 
and. Thomas’s experiment. The difference between the two 
results is no doubt due to the excellent circulation of the 
water over*the condensing surface. 

In another instance one of Mr. Wheeler’s condensers, 
having eight “pots,” exposing in all 90 square feet of 
surface, was wor in connexion with an engine having a 
single cylinder, 26in.in diameter, with 26 in. stroke. Thi 
engine was run at a speed of from 55 to 60 revolutions per 
minute, and the steam, which was at a of 365 |b., 
was cut off at from } to { of the stroke. vacuum of 24 in. 
was maintained in the condenser, the water used for conden- 
sation having an initial temperature of 75° and a final tem- 
perature of 110°. In this case the quantity of steam used 
would, wing for clearance, avi about 840 cubic feet, 
or (the pesca being 36 1b.) about 95 Ib. per minute, and, as 
the had 90 square feet of surface, this would corre- 
spond to a condensation of 63.31b. of steam square foot 
per hour. This is a much lower result than that obtained in 
the other experiment above quoted ; but in this latter case 
the surfaces of the “pots” were thickly coated with grease, 
and were consequently unfitted for a rapid transmission of 
heat. The experiment is, however, a valuable one, as it 


‘shows the capabilities of the condenser under most unfavour- 





able conditions. — 
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RECENT PATENTS. 


Tux following specifications of completed patents are 
all dated within the year 1868 ; and that year should 
be given in ordering them, at the annexed prices, 
fromthe Great Seal Patent Office, Chancery-lane. 

No. 583, 10d.) Philip Bauer, James Johnson, and 
William Jones, of Manchester, patent a method of 
lubricating the bearings of shafting by means of 
metallic rollers pressed against their undersides by a 
spring, these rollers dipping im a reservoir of oil. Phe 
patentees ‘state that they are aware that rollers of 
wood, ‘cork, &c., have been employed for effecting 
lubrication in a similar manner; but they claim the 
arrangement which they propose of using hard or 
metallic rollers, and mounting them on a spindle run- 
ning in adjustable bearings. 

(No. 570, 8d.) Thomas Andrew Lumsden Murray, 
of Brompton, patents a form of rail for tramways, 
this rail having a smooth portion on which the wheels 
of the tramway carriage are to run, whilst the surface 
of the guard rail is roughened to prevent horses from 
slipping on it. The so-called “roughening” consists 
merely of corrugations, which would afford no foothold 
for horses, and the form of rail is one which it would 
be difficult to keep from becoming clogged with 
stones, &c. 

(No. 579, 1s. 4d.) Charles Cochrane, of the Wood- 
side Ironworks, near Dudley, patents closing the tops 
of blast furnaces fitted with bell-valves, by covers, 
these covers being provided with charging holes, 
through which the materials are tipped on to the bell- 
valve, the doors of the charging holes being closed 
before the bell-valve is lowered to allow the materials 
to descend into the furnace. We illustrated this ar- 
rahgement in our last number. 

(No. 600, 10d.) Samuel Firth, of Leeds, patents 
an arrangement of picks for coal or stone-cutting 
machinery. According to this plan, instead of a series 
of picks, successively longer both in the shaft and 
point, being employed to make a oe cut, there is 
used. a set of picks, so formed that the picks which 
succeed the first one swing more in the grooves and 
less in the roadway or level. 

(No. 615, 1s,) ayes Bodmer and John James 
Bodmer, of Newport, and Louis Rudolph Bodmer, of 
2, Lansdowne-road, Notting-hill, patent methods of 
preparing the materials used in the manufacture of that 
class of artificial stone in which lime or cement forms 
the binding medium; and also arrangements of brick 
presses and moulding machines, which it would require 
drawings to describe. 

(No. 622, 1s. 4d.) Edward Hutchinson, of the firm 
of Pease, Hutchinson, and Co., of Darlington, patents 
arrangements of multiple drilling machines. These 
machines are so constructed that each drill spindle is 
capable of an independent lateral adjustment, and has 
an independent feed motion. 

(No. 623, 10d.) Edward Hutchinson, of Darlington, 
also patents a machine for planing the edges of a. 
In this machine the edges of the plates are acted upon 
by tools carried by dises, which are placed, at the re- 

uired distance apart, on a spindle beneath, which 
the plates are passed. This machine appears to be 
well adapted for turning out work rapidly. 

(No. 629, 10d.) John McLeod, of Renton, patents 
a neat and, we should think, effective arrangement of 
machinery for washing yarns. The arrangement could 
not be described briefly without reference to drawings. 

(Xo. 634, 2s. 10d.) George Tomlinson Bowsfield, 
of Loughborough-park, Brixton, patents, as the agent 
of Alexander Friedman, of Vienna, various forms of 
injectors, the construction of which could not be 
clearly explained without the aid of drawings. 

Ais 642, 8d.) Thomas Hill, of Cathcart, patents 
making the bearings of axles or shafts with grooves 
in them disposed in a particular way so that they serve 
to effect the distribution of the lubricating material. 
In the casé of the bearings of vertical or inclined 
shafis the grooves are helical, and are disposed so that 
the inclined edges of the lands, or parts between the 
grooves, tend to scrape the lubricating material up- 
wards as the shaft revolves. 

(No, 643, 8d.) ‘Robert Laidlaw and John Thomson, 
of Glasgow, patent forms of rotary pumps or ex- 
hausters, which it would require drawings to describe. 

(No. 645, 8d.) William Edward Gedge, of 11, 
Wellington-street, patents, as the agent of Eugéne 
Arduze, of 15, Passagedes Petites Ecuries, Paris, an 
arrangement of bone-crushing machine. In this ma- 
chine the materials to be crushed are passed between 
a fixed and a revolving plate, these plates being Bact 
vided on their sae surfaces with rings of teeth so 
disposed that those of the one plate just pass between 
those of the other. The materials to be crushed are 





fed in between the centres of the plates, and are 
caused to pass outwards. by centrifugal foree, being 
crushed by the teeth on their way. 








gineering purposes, there is none whose brief career has been 
more di and at the same time more interesting, 
than nitro-glyeerine. AJthough chemists have for more than 
twenty P ar og ae i 
Italian brero in di 
as a chemical i ‘its 
change, and its liquid nature, 
be exploded by sin, © 
tuted obstacles to its 


liability to taneous 


to the fact 


jon which were re; 


explosive it: ~ Has, 
powder with the liquid, thug;, 
destructive powers a peaee: 

It is a peculiarity of nitro-glycerine that, although it ex- 
plodes violently when, st ted to a sudden and sharp eon- 
cussion, ple... a drop resting upon a hard 
substance is peed penser pw r, it is inflamed 
with difficulty: simple application of heat or fire, and 
then burns yery much i any inflammable, non-explosive 
liquid. Even when, closely and strongly confined it is 
difficult to bring about an explosion by simple ignition. 
About five years ago. Mr. Nobel adopted the ingenious de- 
vice of exploding ito-g feerine by means of a slight but 
sharp explosion jately over the substance itself. He 
thus produced. sufficient concussion, and accomplished the 
main explosion by a small. preliminary detonation, the means 
employed being i mining fuze, with a small case 
containing gunpowder, or a metal cap like a lar ion 
cap, containing detonating powder, attached to its extremity. 
Mr. Nobel’s mode of accounting for the ready explosion of 
nitro-glycerine by this arran, t may be open to question, 
but the fact was established beyond doubt that the destruc- 
tive foree of nitro-glycerine ee be thus developed with 
tolerable certainty, no matter w r the liquid 
or less strongly confined, or were quite 
confined. The possibility of applyi i 
pure state as an efficient exp 
similar operations, having been , Mr. 
Nobel proceeded to perfect the manufacture of the material, 
and to give illustrations in public of the i de- 
structive powers of this remarkable liquid. These powers so 
considerably exceeded those.of gunpowder—they have been 
estimated at ten times as of all nbs blasting 
agents then in use, that the new “blasting oil” speedily re- 
ceived application, at first in Sweden and Norway, where 
manufactories were established by Nobel, and wy ee 
in this and other countries ; notwithstanding the difficulties 
and dangers to be encountered in the employment of a liquid 
of uncertain stability, possessed of poisonous properties, 
horribly dangerous to handle, and having the tendency to 
solidify at a temperature above the freezing point, when the 
danger attending its manipulation becomes greatly increased. 

Within the last three years these objections may be said to 
have asserted themselves in a very practical and emphatic 

A succession of the most fearful disasters have 
occurred during the transport, manufacture, and manipula- 
tion of the substance. One of the earliest and most awful of 
these accidents occurred in the unloading of the West Indian 
and Pacific steamship European at Colon in April, 1866—an 
accident on which our readers may remember we made some 
remarks last year. This disaster was succeeded by more or 
less calamitous accidents in New York, California, Australia, 
and other parts of the world, the sad accident at Newcastle 
last winter, and the two much more destructive explosions 
last summer in Belgium and in Sweden (at Nobel’s factory). 
The employment of nitro-glycerine has since been prohibited 
mie two last-named mg ioms, and aes bye name of the 
substance is now everywhere most properly regarded with a 
feeling of dread, which any muoilifieetion in the properties of 
thie conrnctve, bavi will _ readily to dispel. 

@ serious objections to the use of nitro-glycerine appears 
at last to have been ised. by its chi Saarpentons Mr. 
Nobel, who No tg mag to meme oy matey of applying the 
substance which, by disguising the liqui ight rob it of 
some of its terrors, and as ag at the camo tase really 
safer to handle and The result of his labours has 
been the production. of a buff-coloured powder, somewhat 
adhesive or oily to the touch, which under the name of 


t it could | § 
a concussion only, consti- | ! 


and | highly heated body or 


lycerine diluted with a considerable proportion of non-ex- 
ee substance, it must obviously be much less erful 
Stns ghsttncin the pass’ tate. ayoamioe'etll . Like 
nitro-glycerine in the pure state, dynamite will not explode 
“a icati eke nebah an de Gutan, lab ea 

por mapa Ran Bee wee Yor a | 
destructive results obtained with the liqui 

ion the solid; and the show or 

ted in 

dd demon- 


discovery, that is to say, by the | possess 
iliar with this substance 


maed either 6 Oona n ae 
lets of com in-cotton, 

ourths their weight of Serodiyenine: ‘The nitro-glycerine 
fi thus hold sbeoebed within s porous, solid ce, which 
is itself endowed with strong losive properties. All con- 
tact’ of he miro-siyernin e wil ra = pen those 

handling this pre tion, is preven’ a 

aterial ‘would therefore appear to be deci 
more convenient to handle, rt, and preserve, besides 
being more powerful as an explosive than dynamite. If 
pany eg open. air, it Pyne meyee without any explosive 
but when a meeunpemite or the 
etonati for the de- 


uid nitro-gly 5 require 
be 


ded Thi 


safer and 


velopment of its explosive power, thongh its violent explo- 
sion, even in Open. a j , in that way, 
just as in thé ease of eBay es 
It appears, therefore)\that ‘some'decidedadvance has been 
made towards i ‘glycerine more on an equalit 
with other explosive substances as regards the safety attend- 
ing its use. But, unfortunately for the interests of nitro- 
lycerine, a new and valuable addition to our knowledge of 
tl ies of gun-cotton, which has recently been made 
in chemical establishment of the War Department 
at Woolwich, renders it very doubtful whether in the 
future the oe liquid, in whatever form it may be pre- 
sented, is likely to enter into successful c@mpetition with that 
material in any one direction. It has been found that the 
explosive force of gun-cotton may, like that of nitro-glyce- 
rine, be developed by the exposure of the substance to the sud- 
den concussion produced by a detonation ; and that if exploded 
by that agency, the suddenness and consequent violence of 
its action ly exceed that of its explosion by means of a 
flame. This is a most important dis- 
covery, and one which invests -cotton with totally new 
and valuable istics. For it follows, as recent ex- 
periments have fully demonstrated, that gun-cotton, even 
when freely e to air, may be made to explode with 
dectrentivn wie pop cars ayy sgquesk wh my < nitro- 
g ly by employing for its explosion a fuze to 
which is Pree emall detonating e. Some remark- 
po ae ipa Boy this oaphey A of 
exp gun-cotton. of. granite er 
rey hard wck os gag caps mesg ay scigee mages: 4 
hattered by exploding smal] ges of gun-cotton, whic 
simply rested upon their upper surfaces—an effect which wil! 
be caificien tly om x a to those who have hitherto believed, 
as every one has believed, that unconfined gun-cotton was 
scarcely to be considered explosive at all, that it puffed harm- 
ing sufficient force upon 


jy tte into the air, not 
to depress a nicely- 


the body upon which it might be 

balanced pair of scales, — 

one plate of the scale. 4 
the 


gun-cotton, simply placed u g 
of . oat Saemath, and wholly unconfined, 
P ney iin Apmnge ll hp saga ang has uct cg 
centre or at one end of the train, and produced uniformly 
destructive effects throughout their entire length, the 
i eight or ten 
under the 


posing the 
“Purther J 





ve been ex- 
at the 


tions with gun-cotton applied in the new P mses have fur- 
nished results quite equal to those obtained with nitro- 
glycerine, and have proved conclusively that if gun-cotton is 
exploded by detonation it is unn to confine the 


“dynamite,” has recently been prominently brought under | i 


the notice of those who are in’ in mining agents as a 
substance which claims to all the advantages of nitro- 
pucsies seme i nae its <—_e. This material 
1s, in reality, a somewhat crude nitro-glycerine ti 
and consists yen of a Mery 4 Par ae 
inert powder) impregnated with a considerable quantity of 
nitro-glycerine. A solid, inert substance is thus mele the 
vehicle for the application of the explosive — and the 
disadvantages specially attach to the fluid character of 
—— are set aside. But, although nitro-glycerine 
in this form is undoubtedly in some safe 

port, and is applicable with more ease 

ing agent than the undiluted liquid, other of its 

oo, seen da} juri be; gard sped wher of those 
employing i possi its undergoing changes 
which ma Se ee are not over- 
come. er, ical character dynamite” 
renders it by no means ee oma 


_ of “ 
hand. 
and several other eolid explosives; and, ae it consists of uilto- 


&ersgesrs 
lithe 
pe 
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no longer be any doubt what agent should be em 
the i oF stockades and the like; and the absence 
all necessity for the use of strong confining env will 
have an important —. upon the employment of gun- 
Fae ea for to’ em — explosive operations, 
in the field. e 1 e fact, » Sevan several new ad- 
van to add to those which already had sufficed to re- 
— gun-cotton as an explutive agent in preference to 
others. } 


The conditions that are fulfilled by a detonating fuze in 
determining the violent explosion of gun-cotton, under cir- 
cumstances which, hitherto, have been alto unfavour- 
able to such a result, have beenmade the subject of investi- 
gation by Mr. Abel, and we hope at some future time to 
notice the conclusions at which’ he has arrived, as they appear 
to have a very important generéil bearing upon the conditions 
which regulate the vacigoan 878 of explosive force, not 
merely from gun-cotton and ‘nitro-glycerine, but from ex- 
plosive compounds and mixtutés generally. Meanwhile it is 
satisfactory to be able to record what has been done, and to 
add that the subject is now occupying much attention at 
Woolwich and tham, under the intelligent direction of 
the department to which the discovery is due—Pall Mall 
Gazette. 
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LIVERPOOL NOTES. 
Liverpoon, Wednesday. 

The Great Eastern Steamship.—tThe case of the Great 
Eastern was again before the.Admiralty 
Two suits have been instituted — the ship by the 
plaintiff, and on a former court day the learned judge 
ordered the plaintiff to elect which suit he would prosecute 
as both could not be allowed to proceed, and the plaintiff 
chose that the first suit should be dismissed, and the court 
thereupon directed the petition to be filed and amended within 
a week. It was subsequently discovered that if the bail were 
dismissed with the first suit the bail in the second suit would 
be inadequate to cover the demand of the plaintiff; and ap- 
plication was therefore made to the court yesterday to re- 
scind the previous order and allow both suits to proceed. 
This was very properly considered a vexatious motion, and 
the learned judge, Sir R. J. Phillimore, dismissed it with costs. 





The Salt Trade.—Cheshire is the one seat of the salt 
trade, which is now about the fourth or in importance 
in the mineral industries of the United Ki m. The 


uantity sent down the river Weaver for the year endin 
h 31 last for inland uses and for exportation reach 

the large amount of 918,438 tons, comprising 868,679 tons of 
white salt, and 49,759 tons of rock salt. The ave’ quan- 
tity has averaged 788,688 tons a year. The tots! quan- 
tity of salt e in the last year in Cheshire has been com- 
puted at 1,250,000 tons, in addition to 117,250 tons produced 
at i Ania casatan at —_ 9 In yee 
the Belfast Salt Mining rai 19,689 tons of roc 
salt, the principal portion of Pah ea. chipped. to the north 
of England and to Scotland. The total. value of the salt 
raised in the United Kingdom @uriiig’the:year is estimated 


at 836,9337. The exports to India have largely inereased of 
late years, and during the twelve months’ en March 31 
last they have reached the large ‘total- of 12° tons. 


During the same period 84,806 tons lave ‘been exported to 
British North America, and 464295 tens to the United 
States. Thirty years ago the total’ et of salt in Eng- 
land did not much — half a sch < 

The Pacific Steam Navigation ny.—A new contract 
has been pst between the Government of Ecuador and 
the Pacific Steam Navigation Company. The subsidy is some- 
what smaller than formerly, and a limit has been puf on the 
passenger tariff between ports in Ecuador and Callao. The 
company have contributed handsomely towards the-fund for 
the relief of the sufferers by the late earthquake in Ecuador, 
and have offered to convey free of freight amy packages of 
clothes or other articles intended for the same p’ 

The Belfast and Glasgow Mail Line.—A fine addi- 
tion has just been made to this line of steamers, the property 
of Messrs. Burns, of Glasgow; ‘and Messrs. MacIver, of Liver- 

1, by the completion of thé ‘Racoon, ».Her dimensions are : 
ane , 265 ft. ; breadth, 27 ft. 6in.; 15 ft.; nominal 
horse power, 320. The i f of the Racoon is 
greater than usual in shipsof her classy and she will be a 
great favourite with passengers on account of her fast sailing 
and the comfort and elegance with) which she is fitted up. 
All the steamers on this route are of small tonnage, but are 
beautifully modelled. jae 

The Steam Shipping Trade of Liverpool.—The-revival in 
the transatlantiesteam trade which has taken place, is thought 
by competent judges likely to be permanent. Somevof the 
large companies are preparing for an “anticipated expansion 
of it. The Inman Company are at present pene Ging ot 

0 
ntreal 


additional steamers: City of Brussels, the 
Brooklyn, and ‘the City fn Balifice ; and the Mont 
Ocean Steamship Com: the Allan line—are building no 
fewer than four néw ships; the: litjavian, the Prussian, 
the Norway, and the Swedetu.;)! “companies are 

8 


keep abreast of the expected increase opening 


ng. 
Pied in the Hardware and Iron Districts—The accounts 
from these districts are still en ing, and the number 
atid character of the orders — by the factors in- 
dicate that there is a fair demand for hardware goods through- 
out the country. The accounts from Wolverham are not 
so cheering ; orders for the: Baltic having’ it is sup 
that the works are dnly kept ‘going “upon * eer 
colliers at some of the mines near ey have ‘given 
notice to ask for an advance of 6d: “day, but this move- 


ment is considered as an indication that the pre- 
sent rate of w: will not long be considered sati | 
The Welsh Iron, Tinplate, and, Coal. Trades.—The iron: 


works in South Wales have been much interfered with by the 
excitement of the elections all over the country ; but.the im- 


makers have sufficient orders Pa yng dingy wine Sx 
employed. | Prices i 


Court on Tuesday. | Besse 


in their arrangements ‘as will enable them to: 


ovement which lately set in 


; are ually hardening, and it is now 
fy ablleutela that Gh adotate vill ger gga 
next quarterly meeting. The principal rail mills are kept 
well employed by orders from the United States and South 
America, so that the stoppage of orders consequent on the 
close of the navigation season to the northern ports is not 
much felt. To the Continent and other foreign markets 
there is a fair amount of business being transacted. Bars 
sell freely. Pigs are in average request, but one furnace has 
been put out of blast at Pontypool, and another it is said will be 
put out shortly. Tin-plate are better off for orders, 
‘owing to the reduction of in America. Steam coal 

roprietors are still suffering “from _a want of The 
aman trade has imp and freights are some- 
thing higher. : - 


BESSEMER STEEL APPARATUS. 
Amonest the most recent plans for’ i 
and steel, which have been brought:omt. by Mr 


Bessemer, is that which forms the of the t 
er fe of , or ad- 


notice. “This plan consists in certain 
ditions'to, the ordinary Bessemer process, these modifications 
and additions having for their the production of cast 
steel by a more ‘complete puri of the cheap or inferior 
kinds.of pig or cast iron, and the employment admixture 
with such purified inferior iron of molten iron of a more pire 
or better quality, such’ as is. now ‘generally employed in the 
gel snp a ae 
carrying these improvements. into-practical operation, 
Mr. Bessemer prefers to em’ a converting vessel made of 
stout plate iron, the vessel being flattened on the two sides 
where the trunnions are formed. These ‘trunnions are made 
of cast iron, having large ribbed flanges, by means of which 
they are securely fastened tothe" sides of the vessel. The 
converting vessel is provided with'two tuyere boxes placed at 
about one-fourth of a circle from each other, so that if the 
tuyeres in these separate boxes be directed to a point coin- 
cident with the trunnions of the vessel they will be nearly at 
right angles to each other.’ That part of the vessel into 
which the tuyeres from each box are directed may be hol- 
lowed out or formed into a cavity or hearth, or the tuyeres 
may simply enter the general curved surface of the interior 
of the vessel. > er, however, prefers to form two 
cavities or hearths separated by a sort of low mound between 
them formed of ganister or other refractory material with 
which the vessels are usually lined; by way of distinction 
we may call the first or pone. hearth A, and the second or 
larger hearth B. The first hearth may, if found desirable, 
be lined or “ fettled” with “bul dog,” or with “ red ore,” as 
in puddling furnaces, while the rest of the vessel is lined by 
preference with ganister. The vessel is provided with suit- 
able openings, as usual, for putting in the fire-clay tuyeres, 
and also with other openings at the sides for the introduction 
of an iron bar to lift up or stir the one © eer. In 
some poe Bessemer also provides n° n or the 
insertion of tuyeres or nop rag r purpose of injectin, 
certain ——_ potent 4 when found désirai ble. The 
vessel is er ided with a large opening or mouth for 
receiving and discharging both the pal ga fuel em- 
ployed to heat the ps ge ‘aie ; rs ne 
Our engravings on following faa we ar seve 
views of a steelmaking apparatus such as wé ‘have above 
described. In these Figs. 1,2, and 8’are vertical 













sections on,the line; C D, of Fig. 4, whieh x shows 
the vessel in transverse secti In these _séver a 
represents the outer shell of the vessel made of wrought-iron 
plates, and 56 are the cast-iron ribbed trunni d 











to the sides of the vessel, a part of this casting at b* being 
formed into a hollow ‘or trunnion on which the vessel is 
supported, and on which it moves in suitable bearings, c, 
formed on: the c*. The vessel is lined with 
ganister or other suitable material throughout, as shown at 
d, or a part of it may be lined or * fettléd” with “bull dog,” 
“red ore,” or other materials used to line or “ fettle” pud- 
dling furnaces. The vessel is’ formed internally as to 
divide its interior into two hollows or ,hearths, A and B, the 
lining being 

division between them; each 


raised at d@*, so, as to forma low mound or 
with tuyere boxes, the hearth; 'Aj: 


of these hearths is provided 

j “Aj: having a tuyere box, e, 

with a. tapeeet, rj Shown “also"in Bection Fig. 2, and 
, havi 


the hearth, a tuyere ‘box; f, ard tuyeres, s, also 
shown in section by Fig 2 These thyere boxes a both sup- 
plied with air from a” blast engine'in the usual manner by 


means of the pipes, g and h, which* communicate with the 
hollow axis of the vessel, where stuffing boxes of the ordinary 
kind may be employed, and thus admit ofthe rotation of the 
vessel on its axis without disconnecting ‘the™pipes.. The 
means of. giving axial motion to the'vessel'is not shown, as 
the motion may be accomplished’ by hydraulie appa- 


into the box, ¢; serves’ also steam t 





sar aey bs iatocinaed ot 

bar may be introdu at openings, », before named, 
and the metal thereby raised and divided; meantime the 
use of steam may be discontinued and replaced by a blast of 
air, which will rapidly a the tem ure to 


; img blast’as it heaves up the metal. 
also by the condition of the flame and sparks emitted from 
the mouth of the vessel. 

As soon as the workman judges that the process has been 
carried far enough he will turn down the vessel and run into 
it a charge of molten iron from a neighbouring furnace ; the 
iron so added may be a good grey hematite, or some other 
good quality of iron, preferably containing a little maga- 
nese and sufficient carbon; he will then turn up the vessel 
so far that both portions of the metal will run into the second 
or larger hearth, B, as shown at Fig. 1, where the tuyeres 
and tuyere holes are larger and more numerous than in the 
first hearth, so that a powerful blast of air may be driven 
through the metal, and increase its temperature, and com- 
pletely melt the first charge and unite with it. The metal 
may then be run from the vessel into a ladle in the state of 
steel, but Mr. Bessemer prefers to entirely decarbonise the 
double charge of metal before running it from the vessel, and 
to add to it a known quantity of manganesian pig iron in a 
fluid state, as commonly practised in making Bessemer steel. 

In order to prevent the pl wear of furnaces employed in 
fusing malleable iron or steel on the hearth of such furnaces, 
Mr. er pro} to construct the roof and parts most 
e to heat with hollow bricks, or bricks with passages 
between them, through which a current of air may be passed 
to keep down their temperature ; and he also proposes to 
utilise the heat so abstracted by using the heated air to 
— ea in such pps ae 

i is system of construction into practical opera- 
tion, i beings prefers to mould the bricks of the form 
shown in Fig. 7 (although many other forms may be used), the 
sides of such bricks being tapered as required to form an arch ; 
their arrangement in the roof of a furnace is shown in Fig. 8, 
where they form several passages, m, which may extend from 
end to end of the furnace, a current of air being either forced 
Gomee them, or caused to flow through by means of chimney 
draught, the cooling effect of which will ent the bricks 
from being so rapidly destroyed as would be the case if solid 
ones were employ 


THE SOLAR COMPASS. 


Tue variations of the magnetic compass from the true 
meridian in different localities, is a fertile source of difficulty 
in the conduct of extensive surveys, and with the view to 

roducing an unchanging instrument, Mr. William A. Burt, 

puty Surveyor of the United States, in 1836, devised a 
solar or astronomical compass, which should be free from all 
polar deflection. In an improved form this compass has 
obtained much favour in America, and has been largely used 
in the Government surveys. The illustration on the adjoin- 
ing page shots the arrangement of the instrument, the 
construction and application of which is as follows: 

The Solar Compass works astronomically in determining 
latitude, and in measuring horizontal angles from the true 
meridian, and in determining the declination, and hour arcs, 
of celestial objects within the Zodiac; and is further used as 
a magnetic compass. This instrument is used on a tripod, 
with a ball and socket, in order to adjest it readily to an ap- 
proximate level by the hand, after which it is adjusted to a 
true level by means of four thumb-screws at the lower end of 
the socket, by which it is attached to the tripod. No part of 
these are seen in the engraving, except the ball, clamp, and 
screw, at «. This clamp fastens the instrument on the tripod 
in any required position. ‘The Solar Compass has two main 
plates, seen at @ arid b—a is the upper and + the under plate, 
the latter is that on which the compass sights, cc, are 











ratus as Pp The pipe, g, which conveys air 
tuyere ti 


when required by means of two cocks, one of which commu- 
nicates with a steam boiler or steam :superheater, and the 
other with the reservoir of coinpresséed sir, so that during the 
process either air or steam, or ait and steam mixed, may be 
passed together at will through the tuyeres. 

The converti ee en re 
coke fire as therein, and the residue of the fuel turned 
out, the vessel is to be turned into a position suitable for 
receiving the fluid iron,» Some “mill scales,” “ hammer 
slag,” “red ore,” or any other matters such as it has hitherto 
been found desirable ‘to use: in ing i 
into, the hearth, A; and then a 
ference mend we 2 S09 
at this time is shown’ in Fi 


ttached by screws and steady pins. This plate revolves 
underneath the upper plate on a conical centre piece, and 
miay be clamped to it at any required angle by two clamps, 
one of which is seen at p. There is, also, an inlaid silver 
ring on-the under plate, divided into half degrees, which is 
covered by the upper plate, except at the two openings at 
opposite points, with a vernier attached to each, dd. Upon 
the upper plate is attachéd a needle-box, ¢, by a conical centre 
piece below the cap of the needle, g. This needle has an arc of 


| about 86°; divided into halves, for its north end only. A 


lever, 7} is to raise the needle from its pivot when not in use, 

“Phe needle-box has’a littb extending at right angles from 
its cetitre, which is not seen in the illustration. At the end of 
this limb is a vernier and are to set off the needle’s variation ; 
the ta t screw to this limb and vernier is seen between 
#and'd.’*Tn orice of the impérfection of etic 
needles, the are is attached to the upper plate by two screws, 
and made adjustable; so that all ins ts of this kind can 
be made to read the same i iation. On the upper 











thagnetic 
plate two ‘adjustable spirit levels are ‘placed at right angles 
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BURT’S SOLAR COMPASS. 





to each other, for the purpose of adjusting the instrument to 
a true level, when an observation is e on any celestial 
object. The edge of the upper plate is divided to every five 
degrees of a circle ; and in its centre is placed a brass pin, 
rising a little above the needle-box; by this arfangement 
the surveyor can readily see the approximate course of any 
— in view, without turning the sights in its direction. 

‘ogether with the foregoing described parts, on the upper 
plate is placed the solar a tus, which is attached to it by 
two small blocks, fastened ape and steady pins; one of 
which is seen at y. Into each of these blocks one axis of the 
latitude are, g, enters. These axes are connected by the hour 
arc, i, and two radial arms, < z, from its centre ats. From 
this centre of the hour arc, a curvilinear arm extends to the 
latitude arc, g. The latitude are moves in a grooved are to 
which its vernier, ¢, isattached. The 
to the compass plate by a flange at its base, and two screws. 
The latitude arc, g, has a radius of about five inches, and is 
divided into quarter degrees, and its vernier, ¢, reads these 
divisions to minutes. The latitude arc is clamped at any re- 
quired latitude, by a clamp screw on the back side, not seen 
on the plate. The hour arc, i, as above stated, lies between, 
and connects the axis of the latitude are ; it is only a portion 
of the hour circle, and is divided to half degrees. This arc 
gives the hour angle of celestial objects within the Zodiac 
of about 55° or 60° east and west of the meridian. 

‘Lhe revolving limb, », with its declination arc, h, is 
mounted on the centre of the hour arc, and has a free motion 
on its conical spindle or axis, within the conical socket, s, at 
the lower end of which is a collar and screw for the purpose 
of giving a suitable tenseness to its movement. This 1s called 
the polar axis. 

In connexion with the revolving limb is another movable 
limb, 2, attached to it by a short conical centre at 1; the other 
end with its vernier, m, moves over the declination arc, A, 
and is clamped to it at any required declination, by a clamp 
screw on the back side of the are. This arc has about the 
same radius, and the same divisions and vernier as the 
latitude are. 

A small brass plate is attached by screws to each end of 
the limb, 2, stinks out at right angles from the limb; and 
into the upper half of one plate, and the lower half of the 
other, is set a small convex lens, as seen at oo, called the 
solar lenses ; and on the opposite brass plate to each lens, is 
attached a small adjustable silver plate by means of three 
screws. On each of these silver plates two sets of parallel 
lines are drawn, crossing each other at right angles, at a suit- 
able distance apart to embrace the sun’s image, which falls 
between them from the lens. 

The set of lines which are parallel to the hour are are called 
the equatorial lines, and the set which are vertical to the 
hour are are called the hour lines. On the upper edge of 
each brass plate above named, is placed an equatorial sight, 
ww, which can be attached or detached at pleasure, by means 
of small thumb s¢rews. 

There is also another limb (not seen in the plate) called an 
adjuster, which can be substituted in the place occupied b 
the limb, x, for the purpose of adjusting to a parallelism with 
the lenses, the equatorial lines on the silver plates. It is a 
brass bar about six inches long, and one-fourth of an inch 
thick, with a plane surface, and three small pins at each end. 
The pins are eee = pee oe imb, 2, when on 
the adjuster, in its place. 

The adjuster when used must be attached to the same place 
occupied by the limb, z, with the same centre and screws that 
held the latter. 

Where a solar is correctly adjusted in all its parts, 
and also to the lati and meridian of the place of observa- 
tion, with its vernier, m, of the declination are clamped at 0, 
or zero, then the polar axis, s, of the instrument, will 





—, arc is fastened | 




















APPARATUS FOR THE MANUFACTURE OF STEEL. 


DESIGNED BY MR. HENRY BESSEMER. 


(For Description, see the preceding Page.) 
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heavenly body ; therefore, if the sun’s declination be set off 
ote etna u's image Sm the en vl 
fall between jal lines on 





It is from these of the Solar Compass that the true 
ian can be obtained, and the variation of the needle 
Suseumeatatr—On Ge SER SS Pevesber, Me, Welter 
late Financial Great Western 
arene taediinge anes or Soft pr > from 
hia dul, after a brvice of thst Yets, with a testimonial 
in value to 16761., by various officers con- 
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DREDGING MACHINE FOR 





IRVINE HARBOUR. 





CONSTRUCTED BY MESSRS. THOMAS WINGATE AND CO., ENGINEERS, GLASGOW. 


Fici 

















In the course of last year a isional order from the 
Board of Trade was obtained by the trustees of the port of 
Irvine, enabling them to carry out extensive and im t 
improvements on the harbour. The engineers, 
Starry and Smith, of Glasgow, were instructed to proceed at 
once with part of ‘the proposed works, and the first contract 
was given to Messrs. A. and J. Waddell, of Glasgow. The 
works under this contract, which is now nearly 
consist of about 300 yards of timber wharfing in 
front of the Old the Wall; the strengthening of the een 
iles and timber 


The main piles of the 2 wharf are driven at intervals 
Se ae the bays between them being 
with close sheet iling, and the space from the piles 
ttom of the Ol Quay Wall is made u pads 
pitched on the face. The bays of s 
made up of five timbers, each 12 in. rfes § eos with hard- 
wood dowels and iron dogs, and fitted with iron shoes 6 ft. long 
pry me about 160 Ib., the whole bay being thus driven 


Eek 


piling has been driven by steam power, the ram 
used for the roe pile bays having been cast specially to -_ 
the width. The timber generally used is American red 
the fenders only being of elm. The whole surface 
timber is well coated with tar, but no other come 
material was used, as the great quantity of 


boring y- 
eldute in ee a eee 
now be and operations for this purpose have 
been commenced and will be fully carried out 


The Mose: Thos Wineuit aad Cempeny, at 
on the Messrs. Thomas and reine yn ie 
Whi for ‘ios Eevine Moves Semeiean endir the super- 
intendence of Messrs Storry and Smith, and has been at work 
about six months. br ago of which the capabilities 


have now been thorough! tested, was omens 
lift 600 tons of gravel an deen party. z 


eres Be Seen very considers 
Sareente: % coinitia wate meses 
16 t is with a 
oscillating with cylinders Bin bn diamotee and 18 in 
stroke; it al pee 17 ft., discharges over one 
side, and has frictional “age oe all the latest improve- 
ments. The cost was 23001. e efficiency and small cost of 
this machine are very important’ features in connexion 
with it. 

ho Neo ror gm aap the first contract, and already 
ee iy Ge chee of Lagewanene ak: abeiees 
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Dunne the last two or three years several of the Con- 
tinental railway companies have adopted, more or less exten- 
sively, plans for effecting the retardation of trains by the re- 
verse action of the steam against the pistons of the engine. 
The plan which has hitherto been brought most extensively into 
use is that of M. Chatelier, which has been applied to a large 
number of engines on the Paris, Lyons, and edi 
the Brenner, and other railways. Kecarding to M M. Chatelier’s 
plan a pipe is led from the exhaust ipe of the engine to a 
small cchaached sath: Wie bilies beta 
other pipes, each furnished with a cock. One of these com- 
municates with the boiler above, and the other below, the 
water line, and by means of them » mixture of steam and 
water can be introduced into the closed vessel, and from it, 
led pk Aer first mentioned, to the exhaust pipe. The 

action of this arrangement is as follows: When the engine is 
reversed for ak of retarding the train, the tistons 
circumstances, p air into the 

bring ithe Homie the smokebox 








admission of the mixture of steam and water into the blast 
Pipe when the engine is reversed, and the pistons then pump 

this mixture, instead of air, into the boiler. The water serves 
to lubricate the pistons, and the p ren ey admitted is just 
about as much as will be evaporated by the heat generated 
by the-friction of the working parts. The supply of steam 
to the blast pipe is generally allowed to be somewhat in ex- 
cess of the quantity which can be pumped back into the 
boiler by the pistons, and the small quantity, which is thus 
constantly esca beeews the blast nozzle, serves to prevent any 
indraught of rctan fh ygpag oad apparatus has, as we have 
said, now been applied to a lar proc oan of engines, and it 


has been found to give v 

Oo Sfoctiny the same end is that designed, 
and recen ly patented, by Mr. George Krauss, of Munich, of 
which we on engravings on ‘the present page. This plan 


consists in an t by means of which the steam can 
be made to enter ay TE 
instead of through 

the same 




















































476 


ENGINEERING. 





escapes through an adjustable valve into the chimney. The 
caalesias 206% be reversed as in M. Chatelier’s arrange- 
ment. = 
Mr. Krauss prefers that the regulator should ‘be placed in 
the smokebox and provided with a segment valve ; in this 
case, which is shown in our, ving, Wig.1, the arrange- 
ment is the simplest. ‘The, R, is connected 
with the blast pipe by a tube, C, and the pipe is also 
provided with a segment valve, V. When the to the 
steam chest is shut by the first-mentioned, valve and the 
communication with the blast pipe is open, the outlet of the 
latter being shut, then the steam passes from the boiler 
through the tube, and the blast pipe, into the outlets or dis- 
charge ports of the slide valyes, and..rughes against the 
ae with a counter pressure equal .to the steam pressure 
uring nearly the full stroke, that isto say, during the time 
that the steam is_ acting to work the engine; rag Se 
counter pressure the steam is returned into the boiler. en 
about nine-tenths of the stroke haye been accomplished, the 
outlet is shut, and the steam being still in the cylinder, is 
further compressed till the ordinary inlet is opened by the 
slide valve, and this steam can then escape’ to the steam 
chest, find from there through a.valve to the chimney. This 
valve is nee a cock, and can be put in communica- 
tion through the inlet tube with the steam chest, but during 
the working of the engine the valve is ‘shut. “This valve 
regulates the quantity of steam which is retained in the 
steam chest, and also regulates the work of the brake. The 
regulation of the brake pressure may also be effected by 
regulating the steam pressure in the blast pipe, and this is 
done by enlarging or narrowing the inlet opening, also by 
admitting steam to the steam chest through the regulator 
valve and the expansion valve; that is to say, by the intro- 
duction of steam into the cylinder on both sides of the piston. 
To simplify the working of the apparatus, the regulator 
valve, the blast-pipe valve, and the valve with the regulating 
cock are comnaeted & by levers, so that. by simply moving the 
regulator the engine can be driven at full speed or can be 
reversed. By this arrangement of the apparatus it is possible 
nearly instantaneously to change the propelling force of the 
engine into the braking force,” When the piston is nearly 
at the end of the 's on the other side the slide valve 
begins to open the emission openings ‘and the steam passes 
into the empty cylinder, so that e latter is full of steam 
when the piston returns; this steam is now forced back into 
the boilers» This action continues till the slide valve shuts 
the communication between the’ cylinder and the emission 
opening; ‘the: enclosed steam is then further compressed. 
this compression is at the highest point when the slide valve 
is in communication-with the cylinder and the steam chest 
just before the crank is at the dead point; the steam then 
passes into the steam chest and through the valve. It is 
necessary that the slide valves should be prevented from 
being pressed back by the compressed steam, and Figs. 2 
and 3 show the arrangement which Mr. Krauss employs 
for that purpose. The valve, it will be seen, is fitted with a 
piston, D, at the back of which is a hole, e, which is con- 
nected by a tube with the blast pipe, so that while braking 
the steam can act upon the piston and prevent the pressing 
back of the slide valve. We hope to give an account of the 
practical results obtained with Mr. Krauss’s apparatus in an 
early number. 








NOTES FROM THE NORTH. 
Guiasaow, Wednesday. 

Glasgow Pig-Iron Market,—During the past week: the 
pig-iron market has been very quiet, with not much doing in 
the way of sales. On Monday last a sale of 1000 tons was 
reported. Prices have not varied much. A week ago 53s. 
cash, and 63s, 10d. one month, were asked and obtained, and 
since then from 53s, 7§d: to 
54s. cash have been obtained. To-day the market was in- 
active, and warrants were quoted nominally at 53s. 9d, eash, 
No. 1 Coltness, and No. 1 errie are quo! 
following is the statement of the imports o: 
pig-iron into Grangemouth : 


For week ending'November 21, 1868 
1 


” ” ” 3, 1867 


Tons. 


° 473 
88,529 
45,259 


Total increase for 1868 «- 43,270 


The Jute Trade.—The im ion of jute into the Clyde 
has made wondrous strides this year. During the last ten 
years the number of arrivals has not been more than two or 
three vessels yearly, but during the present year the arrivals 
at Greenock have been no fewer than six ships of 6670 tons 
register. Three other ships have sailed from Calcutta for 
the Clyde, one, the City of Nankin, in September, and two in 
October. The Cit of Nankin is the first ship that Messrs. 
George Smith and Sons have loaded at Calcutta direct for 
the Clyde since 1862. The jute is principally imported by 
Dundee houses, the G w Jute Company, | Mr. William 
Birkmyre, Greenock. The Dundee importers sell largely to 
Greenock and Glasgow mills, and take the remainder, per 
railway, to Dundee, as it is considerably cheaper than getting 
it vid Liverpool or London. 

Scottish Society of Arts-—On Monda oy a 
meeting of this society was held in Edinburgh, . D. 
Stevenson, C.E., presiding. Mr. George Romanés, C.E., 
read a description, illustrated with di s and a model, of 
a self-acting apparatus for tipping - ns into vessels. 
The paper was remitted to a committee. “Me James Allison 
Hogg, jun., gas-engineer, Old General Post-Office, Waterloo- 
place, gave a description of a new method for producing in~ 
tense hght with coal gas. The light will bum in a gale of 
wind without any proteetion ‘around it, and a downpour of 


Increase ese eve 
Total imports till November 21, 1868 
23, 1867 


” ” ” 


9d. cash, aid 53s. 10d: to | ? 


ted at 69s, The |! 
gh | presen 





rain doesnot affect it. ‘The light is very concentrated. It 
was tested i -- a flat-flame burner 3 in. 
X2hin., the t light bemg only jin.x}in., showing a 
of 9 in. in favour of the ew Tight. Tt is an excellent, 
p now and safe substitute for the lime light, and could be 
advantageously employed for groups of street lamps, public 
buildings, theatres, factories, railway stations, lighthouses, 
&e., &e., and it is also intended for submarine lighting. 
Owing to a slight hitch in the apparatus, the discussion on 
the paper was med till next meeting. Mr. Hogg 
employs a very simply constructed apparatus, using the or- 
dinary gas as supplied per meter, and mixing it with atmo- 
spheric air. It is lighted after passing through a tissue of 
iridio-platina wires at a determined pressure. In a few 
seconds the metal becomes heated up to white heat, the flame 
disappears, and an intense white Tight is the rel. The 
quality of the light is photogenic. enlarged picture has 
been taken by its aid on red photographic paper, show- 
ing a very high degree of actinism. I saw Mr. g's new 
lig ¢ tried, privately in, thie be a short while ago, and can 
bear testimony to its wo ul purity, 5 
tensity, and to the remarkable licity of the mode of pro- 
ducing it. it may mention, She are two or three im- 
portant and well-known P sings ek oyered in_its C- 
tion, one of them being Ww is involved in the ordi- 
nary Bunsen gas-lamp flame. ig no smoke, the com- 
bustion of the hydrocarbons is complete, 
State of Trade in the West of Scotland.—One of our local 
a 
r he ironworks in and about Glasgow, Coatbridge, Mother- 
well, and Wishaw, are pretty well emp’ nevertheless, 
not a few manufacturers of finished iron gladly turn 
over the page of 1868. Prices for bars, angle, plate, and 
nail-rod irons remain firm, and nearly every person connected 
with the trade is impressed with the idea that a decided 
change for the better will take place with the first quarter of 
the coming year. The tonnage prices to puddlers, heaters, 
and shinglers, have slightly advanced at some of the works, 
and the men are now ily wiping off the liabilities 
accumulated with tradesmen pone Say Re Se 
or strikes...A little more impulse been. 0! able 
in the pig-iron trade, though prices are still yery low. An 
advance in price is spoken of as certain in some quarters, but 
at this moment orders cannot be placed as well as they might 
have been a month ago. .In lighter branches of the 
metal trade. there is scarcely anything doing worthy of 
remark. Many employers report trade as more sluggish 
than it was six weeks ago. Some firms are busy with home 
and Continental orders ; but this must not be taken to convey 
a true index of the real state of the casting, tube, engineer- 
ing, and edge-tool trades, as a good many of the orders are 
not for immediate use, but merchants are induced to add to 
their stock while the raw material market remains flat. The 
boiler makers about Glasgow, Greenock, and Motherwell are 
fairly engaged, and the same may be said of the trade in the 
Airdrie and Coatbridge districts. The brass founders are 
pretty well employed, and the tin-plate makers and workers 
are fally engaged. At Gartcosh, Garnkirk, and Wishaw, a 
fair amount of business is being done at the fire-clay works. 
Some of the wagon and otherrailway material manufacturers 
have good orders on their books. On the whole, the building 
trade is in full nee sat and — being alike 
well employed at good. wag e ation connected 
with ne ipbui ae be the chy. are actively en- 
‘more activity in the mining localities 
past, few it, g lly, business is not brisk ; 
the ‘bings’ at.many of ieri oe marily in 
ing. i A few orders . arrived at some 
the, Greenock ; ign trade, but 
in, very.low, and, in. cons 


that 9, revival will 

who have lately received 

may continue. working at the 
in wages be urged, many 

ly, a8 many 

an keep them out of the 

ire Railway to be Hatended to Helms- 

dale.—The John O' Groat’s Journal states that the Duke of 


Sutherland has resolved on Wiese almost 
i e. 


accom: 

rg M.P. for the county, Mr. Loch, Mr, Peacock, &., 
went over the proposed railway route until reaching Helms- 
dale, where the most suitable site for a station was selected. 
Previous to this visit, exnarke roaye lpn a“. ineer from 
Inverness surveyed the ‘or the purpose of fixing upon 
the eye piston route for exrrying the lie northwarc. 
By the last Act of Parliament, o' by the Sutherland- 
shire Railway Company, power was only taken for con- 
structing the railway to Brora; but it is expected that the 
want of an Act will not be a barrier to its extension to Helms- 
dale, seeing that no opposition will be offered, and that the 
land through which the line will pass is the Duke’s own 
pro . Commencing byes at present will only be 
anticipating the passing of an Act in the course of a couple 
“ Berthe : mong the Edinburgh Mi I recent] 

Strike a t i asons.—I recently men- 
tioned a strike among the granite masons at Aberdeen, and 
before we are in a position to record the termination of that 


strike, report of another comes to us from Edinburgh. An | 3000 


attempt has just been made to reduce the masons’ wages in 
that city, and on Saturday morning last upwards of 200 men 
were out on strike. In the course of the preceding week, 
two firms gave notice (a two days’ ed a reduction of 
one halfpenny per hour, or about two shillings per week. 
The men remonstrated at receiving such short notice, as they 
would have given at least a week’s notice of any intention to 
ask an advance of wages, and the employers referred | to 
agreed to extend the notice to the 20th inst., when it took 


and in-] 


rs thus sy ng on this — in its issue of to-day :— i 


marine en 
uetawen be ho constructed the engines of He 


‘of the finished work promises to be a thoroug’ 





+"; Esq., and is con- 
structed on a somewhat novel plan, with all the latest im- 
vements. She is 246 ft. long, 27 ft. beam, and 9.6 ft. 
Jopth moulded, and is fitted with horizontal compound en- 
ines of 250 horse power nominal, working up to 1200 actual. 
dining saloon is on the main deck, wi 


This co have already built 


is’s Tighest the Saturno 


by extending 


is an early pro- 
much better ac- 
additional graving 
long felt, will be to 


Death of a Veteran Glasgow bre (few days ago, 
at the Rta of eighty-six, died J ao an opera- 
tive engineer, whose connexion with the early history of 

certainly deserves to be put upon record, 


Bell’s 

classical Comet, the pioneer of our t gigantic steain 

, both mercantile and mari ssaiibaieall eive some par- 
ictilars Of Mr. Robertson’s career if an early number. 

The New Market’ in Princes’ Street, Bdinburgh.—The 
works’ connected with the formation of thé new vegetable 
markét, near the Waverley Station of the North British 
Railway, are “drawing to a close. “The entire masonry, 
with the exception of the street pavement and the accesses, 

ill be finished by the end of the present month ; and already 


will 
a ve idea can be formed of the eral appearance 
shed fe a markets will present from tever sees they 
may be viewed. Nothing has yet been done to the 
surince for receiving the causeway; but this will have the 
contractors’ immediate attention so soon as the road is carried 
over the cellars which are being formed by the magistrates 
— ee ee amar 
with a sloping roof resting against the great at Princes’- 
street, will be commenced at thebeginning of next month ; 
and when oe ee with the causewaying and 
iron railing, the whole. market will be in a condition to hand 
over to the city authorities. The work up to the = 
time has progressed in a very satisfactory manner. It was 
in the month of March of the present year that the work was 
begun. There was a partial suspension of nearly four weeks 
during the pro and discussions whieh were carried on 
by the Town Council, but since the commencement to the 
present time about 42,000 yards of earthwork and 13,000 
yards of masonry and brickwork have been executed ; all in 
the centre of the city, and so showing plainly that the 
contractors are men of some energy. addition to the 
—— uired for the the widening of the 
Waverley Bridge road to the extent of 20 ft., commencing at 
the go tren to the markets, and extending south- 
Fiat Soaps rises cgi eto 

isa iéce of work, p 

a Wel foliar Meeddioe So the wall on ing Princes’ - 
street. The widening of this roadway is one of obliga- 
tions laid on the company in connexion with the Station 
Act; and in anticipation of the increased traffic there will 
be on the roadway when the markets are thrown open to the 
eer cm. is aap hand, ges bt  cbocticnable 
it ma: feared, ta objectionable 
m from the south side. “The stalls them 


Green Market, which certainly have nothing of an artistic 
character about them, and the sloping roof, extending from 
the wall toa distance of 27 ft., will reach to a height of 
28 ft., leaving only 10 ft. of the new wall, including the 
copes, visible above it. This unsightly roof is to extend along 
the whole length of the straight portion of the wall against 
Princes’-street, and cannot fail to be a great eyesore from 
whatever point it may be viewed. It would be idle now to 
suggest the reconsideration of the plan, even though the 
erection ptr face pede ah seth apes irk Wyma ee result 

disfigurement 
of this central and part of the city. And while this 
is the case, the opportunity of having a seemly covered 
market, a great glass roof hall, capable of being occasionally 
turried to other purposes, is lost. 





Tue Cenrrat Pactric RartRrdapv.—The Central Pacific 
Railroad Company now em about 10,000 workmen and 
teams. is does not include the small army of work- 
men getting out stone and lumber, or acting as su The 
men employed in building the road, and who furnish 
the material, have alveady built up numerous temporary 
towns, some of which, in all likelihood, will form the germ 
for large railroad cities. The population distributed by the 
com: y in this manner is estimated at 20,000. 
packet’ and ing men are throughout a 
tract of country which, up to the time of their entrance upon 
the scene, was uninhabited. ~~ : 
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THE SOUTHAMPTON GASWORKS. 


MR. JOHN B. PADDON, ENGINEER. 
(For Description, see Page 467.) 
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-. IMPORTANT NOTICE, 

With the comimencement of the Seventh Volume of 
ENG G, in January nect, the priee will 
increased to 6d. per copy, and to 74d, for stamped 
copies, Annual subscriptions for Great Britain will be 
“Td. 128. 60..4f paid in advance, 

For upwards of two years the average number VA 
pages issued by us weekly has been at least one ha 
greater than promised in the prospectus of EN- 
GINEERING, issued in 1865, while the extent of 
engravings then announced has been increased from 
three to four fold. During this period this journal has 
successfully passed through, one of the most remarkable 
competitions ever known in the history of technical publi- 
cations, and few of its readers will now deny that tt is at 
last entitled to some small return upon the capital and 
industry expended upon it. The publisher considers it 
needless to make any promises for the future, further 
than that the position of ENGINEERING, as the 
leading and representative journal of the profession, 
will ever be maintained, a position tn some degree in- 
dicated by the fact that it now enjoys by far the largest 
circulation of any engineering newspaper published in 
the kingdom. 








PUBLISHER’S ANNOUNCEMENT. 








The circulation of HNGINEERING exceeds that, 
collectively, of all the other weekly engineering and me- 
chanical journals, of the same or a higher price, now pub- 
lished in. London, and it is constantly and rapidly 
increasing. 


Advertisements cannot be received for insertion in the cur- 
rent week later than 5 P.m.on Thursday. The charge for 
advertisements is three shillings for the first four lines or 
under, and eightpence for each additional line. 

The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 1l. 1s. 8d. If credit be given, the 
charge is 2s. 6d. extra, subscriptions being payable in 
advance. ‘ 

Cheques and money orders to be made payable only to Mr. 
Charles Gilbert. 

Office for Publication and Advertisements, No. 37, 
Bedford-street, Strand, W.C. 


ENGINEERING is registered for transmission abroad. 


Le bureau CENGINEERING pour la France est 16, 
Quai Malaquais, Paris, chez EB. Lacroix, Directeur des 
Annales du Génie Civil. 

Subscriptions for the ANNALES DU GeNtE CIVIL are received 
by Mr. Charles Gilbert, the publisher of ENGINEERING, 
of whom also the Nouveau PoRTEFEUILLE DE LW’ INGENIEUR 
DES CHEMINS DE FER may be obtained, price 91. 

D. Van Nostrand, 192, Broadway, New York, is the souz 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. Subscription price, ten dollars yearly in 
currency. 

ENGINEERING may be obtained in Russia, by sub- 
scribing for it at any of the Post-offices in the Empire. 
The price is 10 silver roubles per annum in St, Petersburg, 
and 12 silver roubles in other parts of Russia. 


Erratum.—ZIn the article on “Railway Carriage Azle 
Bozes,” ey in our last Number, for the formule 
=5.1524-0.18030, and R=3.692+-0.18030, 


=5.152+-0.1803v, and R=3.692-+-0.1803e. 


NOTICE OF MEETING. 
Tue Institution or Crvit Exarveers.—Twesday, 
cember 1, at 8 p.m. “ Description of the River Witham and 
tts Estuary. By Mr. W. H. Wheeler, M. Inst. CE. 
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THE CONTINENTAL ENGINEERS. 

Tue progress of mechanical engineering upon the 
Continent ‘is such as almost to eatin minal some 
of our own engine makers, A petty order for loco- 
motives for Austria has lately been divided, in lots of 
six éach, among three or four English firms merely be- 
cause Sigl of Vienna was too busy to take them, he 
having orders which will fully occupy his, works for 
three years to come. 

A segue well known in England as one of ‘our 
soundest practical engineers informs us that Borsig, 
of Berlin, will this week turn out his 2400th locomo- 


read 














time, much less than two years ago, when he sent his 
2000th .to. the Paris Exhibition. Our informant 
speaks, in high terms of the character of Borsig’s 
workmanship, ranking it much above that of the 
French and ian engineers. weer a steel very 
largely, much of it_of his own m ure, and he 
gives a high degree of finish, not only to the worki 

parts, but to some others which with us are painted. 

e design and arrangement of his engines are well 
known to many of our readers who saw. an — 
res tig beding International Exhibition of 1862, 

at the Paris Exhibition last year. His contracts 
are largely upon Russian account. Borsig’s large iron- 
works at Meabit, four miles out of Berlin, have been 
converted into a great boiler factory, and his iron 
makers ate being transferred, to the extent of one 
thousand families of workpeople, to a new establish- 
ment in Silesia. 

Hartmann, of Chemnitz, in Saxony, now employs 
1800 men and boys, and.is —— machinery of 
almost, every class.. He has lately built an erecting 
shop, to receive thirty-five locomotives.in a single row, 
and, allowing no more than even 16 ft. from centre to 
centre of pits, this building must be upwards of 550 ft. 
long His make of engineers’ tools, cotton and 
woollen machinery, turbines, &c., is ve ¥ 

There are many and large—some of them very large 
—engineering establishments upon the Continent, 
and t ey a ear to be busy, busier than works of the 
same class here. Besides the large engine works of 
the French Government at Indret, near the mouth of 
the Loire ; and the large railway workshops of the six 
great. French railway companies, there are, im Paris, 
the works. of Cail and those of Gouin, employing at 
times. the first. 2000 and the second 1000, or more, 
men, There is the great establishment of Schneider 
and Co., at Creusot; the fine locomotive works. (we 
have none better nor larger) at Fives, near Lille ; the 
large works of André Koechlin and Co., at Mulhouse ; 
the Graffenstadten works,-on the Rhine; and, as for 
marine engine-makers, besides those at Indret, and 
Schneider and Co’s., the large works of Mazaline and 
Nillus at- Havre, and those of the Mediterranean Com- 
pany at Marseilles. The Creusot works alone employ 

etween 9000 and 10,000 workpeople im all depart- 
ments, and few of the others named employ less than 
1000, some of them very many more. 

In Belgium there are the great Société John 
Cockerill, employing many thousands of ‘hands, the 
Couillet. Company, the Société St. Leonard, and 
others. In Holland there are the large iron ship- 
building and engineering works of Paul Von Vlis- 


Switzerland are large works at Zurich, viz., those of 
Escher, Wyss, and Co., of which Matthew Murray 
Jackson, an English engineer, is manager; and in 
Bavaria are the large bridge building works of Klett 
and Co,, of Nuremburg, and the peas, Be engine works 
of Maffei, at Hirschau, near Munich. There are ex- 
tensive maine works also at Carlsruhe, in Wurtem- 
burg, and there are machine making establishments of 
various. degrees of magnitude scattered over a large 
portion of the Continent. 








ENGLISH v. GERMAN STEEL. 

In cannot be denied that the Germans, or those of 
German descent, have taught us nearly all we know of 
the manufacture of steel... It was Huntsman who, 
although a Doncaster man, must,.from his very name, 
have descended from German parents, first a 
to melt steel in crucibles, and cast it therefrom at hi 
works at Attercliff, near (now practically within 


De-| Sheffield. It was some German or other abroad, ani 


that long ago, who first produced puddled steel, and it 
was Riepe, a German, who was indirectly the means 
of introducing its manufacture into England. And it 
was either Riepe or Krupp who first produced, not 
cast steel, for that was Retments discovery of a 
hundred years ago, but steel castings, a very different 
discovery indeed. It is now almost as easy, with a 
proper knowledge of the art, to cast in steel as in the 
ree running Scotch irons. The moulds into which 
steel is cast must be made or lined with some sub- 
stance which will withstand a temperature higher than 
that. of: melted steel itself. gee as substance, and 
ban is the one now em loyed, is we débris of old clay 
melti ts, reground, and mixed, perhaps, with a 
li op Fat o, ‘The use of moulds, thus‘ lined, was 
patented in d, by Riepe, me | sixteen years 
ago, and but for this kind of mould steel -castiu 

would, of course, be impossible, as much so as wo’ d 
iron castings if poured into moulds of lead, 'orof any 
substance, mineral or earthy, which would melt at a 





tive, he having thus completed 400 engines since the 


lower heat than that of the iron itself, 


singen and Dudok Von Heel, at Amsterdam. In|’ 


Then came Mr. Bessemer, who, although no German, 
must be, from his very name, of direct German de- 
scent. Besser-mehr, or Bettermore has been con- 
tracted by the suppression of the rin the first word 
and of the 4 in the second, into Bessemer, and who has 
“‘bettered-more” the manufacture of iron in its best 
form, namely, that of steel, than the gentleman who 
first ht the unbelievers of the iron trade how to 
puddle their pigs without labour, and practically with- 
out fuel ? 

So far as we know, steel castings were produced in 
England, and then under Riepe’s patent, only eight or 
ten years ago—we are not quite sure as to dates— 
Messrs. Naylor, Vickers, and Co., now Vickers, Sons, 
and Co.; were the first to make them here, and even 
now but one or two other firms have ventured upon 
this.class of work. Messrs. Vickers, Sons, and Co.’s 
cast-steel tyres, cranks, axles, &c., and their castin 
in steel, such as bells, railway crossing points, Menon 
press cylinders, locomotive axle boxes, spur gearing, 
and “ shapes” in the pattern-maker’s broad and signi- 
ficant sense of the word, have become well known al- 
most all over the globe. Until within a year or two 

we believe there was a sort of working agreement 
between this large firm and the well-known Bochum 
Company in Westphalia—a company of which 
Riepe was, if he be not still, manager. Each com- 

y was to exchange freely all inventions or 

improvements respectively made by either, and neither 
was to invade the other’s territory. In other words, 
the Bochum Company, although large exhibitors at 
the International Tixhibition of 1862, were to sell no 
steel in Great Britain, nor was the English “‘ power ” 
to invade Continental territory, although it might 
carry war or , as it chose, to any other part of 
the world. Skis-tameeesans lapsed some time since, 
and the Bochum Company, with an eye to the English 
market, courteously declined to renew it. Since then, 
however, so far from introducing their own steel here, 
their former great contracting ally, Messrs. Vickers, 
Sons, and Company, have been ing the war into 
their very friend’s (or enemy’s)-camp, and are actually 
beating both Krupp and the Bochum Company out of 
important French, German, and Prussian markets. It 
does seem strange, that with the necessity for import- 
ing costly foreign. irons, and of employing compara- 
tively costly labour, Messrs. Vickers’s tyres and other 
varieties of their goods should gain the preference in 
Germany, on the score of quality and cheapness, over 
those of the German ss themselves, to whom, 
directly and indirectly, we may be'said to have derived 
our whole knowledge of the steel manufacture, 
It is rather more tham a year since we gave a very 
full account of the extensive “‘ River Don Works,” of 
Messrs. Vickers, Sons, and Co. They had then a 
capacity for melting 50 tons of steel daily, and of 
melting, pouring, and forging single castings up to 
25 tons’ weight. In the age of steel makers, 
they had 288 “holes,” each hole taking two crucibles 
of either 60lb., or 100]b. weight of contents, as 
desired, and 576 crucibles, containing 57,600 Ib., or, 
say, 25 tons of steel might be poured successively into 
a single easting, and that twice a day if required. 
Since then, 48 “holes” have been added, and the large 
working force is kept on, not only during'the day, but 
for nearly half the night. 








LONG AND SHORT IRONCLADS. 

Last week we drew our readers’ attention to an 
artidle on “‘ Long and Short Ironclads,” published in 
The Engineer for November 13, and pointed out a few 
of the mistakes and blundering assertions contained in 
it with respect to Mr. Reed’s Royal Society paper on 
the subject. In last week’s number our contemporary 
published a letter from Mr. Reed exposing the errors 
of the article in question—an editorial note almost as 
erroneous as the original article, being appended to 
the letter. It will be remembered that we stated in 
our previous remarks that’ Mr. Reed’s paper did not 
contain even an indirect comparison between the fight- 
ing powers and cost of the Minotaur and the Bellero- 
phon; and that those ships were simply taken as 
typical forms from whieh’ to estimate the “constants” 
of steam performance, and the weights of hull and 
armour’per square-foot of surface. In his letter Mr. 
Reed makes a similar statement, observing “ that it is 
‘a strange misapprehension of the whole scope and 
* substance of the paper upon which your article pro- 
“fesses to be based to suppose that the actual or 
“alleged costs of the two ships named have anything 
‘““whatever to do with it :” and stating that his paper 
“being written for the Royal Society dealt exclusively 
“ with the philosophical aspects of the subject.” Yet 





after this we find the editorial note in The Engineer 
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beginning with this sentence: “Mr. Reed must 
“permit us to point out that he himself selected the 
“ Minotaur and Bellerophon for the purposes of com- 
“parison, and we have simply placed the facts con- 
“nected with these ships before our readers.” This 
direct contradiction of thé facts of the case does not, 
of course, make the assertion any more true ; and it 
is, to say the least, an extremely shortsighted policy 
to adopt, when the public have in their own hands the 
means of proving the want of veracity in the asser- 
tion. We can only — that our contemporary 
trusts in the hope that those who read their articles 
on the subject will not refer to the paper which they 
pretend to criticise. : . 

This is a specimen of the misstatements contained 
in the editorial note. We will next take an example 
of the evasions of Mr. Reed’s arguments and state- 
ments by which it is attempted to impose upon the 
public. Before doing so, however, it is proper to 
remark that, as our space will not permit us to go 
through the note seriatim, and to show its erroneous 
character fully, we must be content to give a few 
average specimens of its style. Mr. Reed in his 
letter pointed out the fact (to which we called atten- 
tion also) that the Bellerophon’s actual cost was 
swelled by a fictitious sum (exceeding 100,000/.) 
known as “ incidental charges.” ‘These charges are 
made on all ships built in royal dockyards, such 
vessels having, as Mr. Reed says, to bear a portion 
“of the cost of the dockyards at Hong-Kong, Ber- 
“muda, Trincomalee, and other foreign places.” In 
concluding his remarks on this point, Mr. Reed says: 
“This fact is well known to you (Zhe Engineer), and I 
“do not think it justifiable on your part to suppress 
“it.” To this direct charge of suppressing important 
facts the editor of Zhe Engineer replies as follows: 
“ As to the question of cost, we, who are not dwellers 
“ at Whitehall, have only the Admiralty returns to go 
“upon, and we suppose that all ships built, the Mino- 
“taur among the rest, are charged with a due propor- 
“tion of dockyard expenses, no matter where they 
“are built, or by whom. The charge must appear 
either in the books of the private shipbuilder or of 
“the Admiralty.. Has too much been charged to the 
** Bellerophon; and, if so, how much too much ?” 
This to the general reader appears highly ingenious, 
but it is really most evasive and untrue. The 
“ Admiralty returns” referred to contain columns 
giving both the actual cost and the incidental charges, 
and the fact is that, in order to obtain the alleged 
costs given in the original article, the incidental 
charges had to be added to the actual costs, so that 
the writer could scargely have failed to observe the 
vastly different amounts so charged. The Minotaur 
being contract built, has only 11,667/. charged to her 
under the head of incidentals, but the Bellerophon 
has no less than 114,372/. Surely every person will 
admit that the latter sum is a little “too much,” when 
it is stated that the actual outlay upon the Bellero- 
phon was under 345,000/. We gave our opinion last 
week as to “how much too much” was charged to the 
Bellerophon, and need only add now that a- private 
firm would consider from 10 to 12 per cent. on the 
actual outlay an ample allowance, whereas the inci- 
dental charges on the Bellerophon exceed 30 per cent. 
We leave these facts with our readers, and do not 
doubt for a moment what opinion they will form as to 
the fairness and truthfulness of such a form of reply 
to so grave a charge. 

Not only are there misstatements and evasions, but 
most important omissions in this editorial note. 
Perhaps these latter are to be preferred to both the 
former, as they have at least the negative value of not 
repeating or confirming errors. Still we are not dis- 
posed to acquiesce in the editor’s silence on one point, 
as it was so prominent a feature in the original article 
—we refer to the question of the speeds at sea of the 
Minotaur and Bellerophon. Last week we showed 
from Admiral Warden’s report that the trial referred 
to in The Engineer, which gave these speeds at 12.4 
and 11.4 knots respectively, was not at all a test of 
the real steaming powers of the two ships, as the 
Bellerophon’s engines developed nearly 1400 horse 
power less than the Minotaur’s. No mention of this 
was made in the original article, and the intention 
evidently was to have these speeds taken as represent- 
ing the real capabilities of the ships at sea. Mr. 
Reed also points out in his letter the folly of taking 
any sea trial es a test of the real steaming power of a 
ship, and remarks on the wholly different coal, stoking, 
and indicated horse power which may be found in 
different vessels. It seems as if the editor of The 
Enyineer wished to let this matter drop out of notice, 
as he makes no reply to this part of the letter. 
But we would not “ willingly let it die” without 











once more insisting upon the unfairness which 
characterised the writer of the article, and which led 
him to choose a trial when the Bellerophon’s engines 
failed to develope more than three-fourths of their 
full power, and when she was consequently a knot 
slower than the Minotaur, without giving the slightest 
information with respect to the particulars of her per- 
formance. From the same report he might have 
quoted a sea-trial when the Bellerophon with over 500 
horse power less than the Minotaur actually beat the 
longer ship, and with less of unfairness than he dis- 

layed might have given the Minotaur’s full speed at 
re and the Bellerophon’s at 113 knots. In fact, 
not only does he prefer taking trials at sea instead of 
measured mile trials as standards of performance, but 
he exercises the right of choice as to which sea trial 
he will take, and, perhaps accidentally, chooses one 
which gives the Minotaur an advantage that she does 
not actually possess. 

Mr. Reed, in his letter to The Engineer, remarks 
that the readers of the articles upon himself and 
his works published in that journal, “would dis- 
cern the spirit in which they (the articles) were 
written.” This remark calls forth the following 
reply from the editor, which can scarcely fail to 
be interesting as a specimen of a highly indig- 
nant protest :—“ No one should be better aware than 
*“* Mr. Reed that we have written about his ships with 
“ but one desire, that of placing the truth before our 
“readers without regard to persons; we have not 
** stood alone, and when he assumes that we criticise 
“ his ships, or the theories of which they are the em- 
** bodiments, from unworthy and invidious motives, he 
“ not only insults us but the leading members of the 
“ metropolitan press, and a whole host of naval officers 
“ and naval architects, whose opinions we have cited 
“repeatedly in support of our own.” We do not 
intend entering upon a discussion of this protest, but 
would simply remark that the “whole host of naval 
** officers and naval architects” are comparatively mute 
considering their numbers ; and that a paper profess- 
ing a scientific character should scarcely seek shelter 
under the protection of that portion of the press, which 
only professes to deal vith scientific matters in a 
popular form. 

On the whole, it is not too much to say that the 
editorial note is weak, and requires something to back 
it, and this something is found in a very remarkable 
letter signed “Shipbuilder.” This individual may be 
one of the “ whole host of naval architects,” and if so 
his letter certainly does not convey a favourable im- 
pression of the support which The Engineer can hope 
for from that body. We cannot criticise it at length on 
account of want of space, and we do not think our 
readers will regret the absence of a detailed criticism 
of such an odd collection of figures and facts. What- 
ever he may be, the writer has evidently been a careful 
student of Mr. Reed’s speeches and writings, although 
we are bound to say that his studies appear to have 
been somewhat biased by a desire to prove Mr. Reed 
wrong. The plan on which the letter was written may 
be apparent to: “ Shipbuidder” himself, but certainly 
to an ordinary reader it must appear obscure. He 
not only imports into the discussion facts con- 
nected with ships, which are not even named in 
Mr. Reed’s paper, and quotations from Mr. Reed’s 
speeches recorded in the “ Transactions of the Institu- 
tion of Naval Architects ;” but actually compares an 
ideal ship having pure wave-lines (curves of sines) for 
the water lines, with a full, bluff ship like the Bel- 
leropuon, and makes such a miscellaneous selection 
from the other parts of the paper that it would be 
tedious to attempt to follow him in his errors. That 
he has altogether failed to grasp the meaning of Mr. 
Reed’s paper, is evident at the very commencement 
of his letter, and we will, before concluding, show 
what a singularly efficient supporter “ Shipbuilder” is 
to The Engineer, He says : “ Taking the Lord Warden, 
“ for example, which was designed by Mr. Reed, the 
“ hull of which is constructed of wood, it would a 
“ pear that, had she been constructed of iron, she 
“ would have been of less length and ter breadth 
“of beam.” This, according to “ Shipbuilder,” is 
the result arrived at b following out Mr. Reed’s 
theory, that the form and proportions of aship should 
vary with “the weight of the material of which her 
“ hull is to be constructed.” “ Shipbuilder” evidently 
thinks that by “weight of the material,” Mr. Reed 
meant the specific gravity of the material; and so, as 
the specific gravity of iron is ter than that of 
wood, the Lord Warden should have been shorter 
and bluffer, if built of iron, than she now is. Un- 
fortunately for “‘ Shipbuilder,” Mr, Reed meant, and 
said that he meant, by the “ weight of the material” 
in the hull the weight of hull per square foot of 





surface; and, as every one knows, this is less 
in an iron inaw ship. Hence, Mr. Reed 

was perfectly consistent in making the 
1 and finer than the Lord Warden, as she was 
built of iron; and “ Shipbuilder’s” elaborate effort 
ony some Sew own incapacity to understand 
a ly expressed definition. In some respects this 
letter resembles the original article, and the closing 
sentence in Mr. Reed’s letter may be very Properly 
applied to the writer: “I am not surprised that a 
1 pamnee paper has been imperfectly appreciated 
“by a gentleman entertaining such views.” If The 
Engineer and the “ Shipbuilder” are the only profes- 
sional men who differ from Mr. Reed, he may take it 
for granted that this doctrine of his Royal Society 
paper is practically unassailed, none of their objec- 
tions in the least degree touching it at any one point. 


THE SUPPLY OF NITRATES. 

Tue recent earthquake in South America has caused 
a sudden and most undesirable rise in the market 
price of nitrate of soda. The workings from which 
the most plentiful supply of this valuable product had 
been drawn of late, are said to be seriously damaged, 
if not completely destroyed, and this news was sufli- 
cient to raise.the price of crude nitrate of soda 
from 10/. to 15/. per ton. A fluctuation of this kind, 
caused by an accident to a single works in South 
America, may well be called a warning for every one 
who fosters any scheme for the employment of very 
large quantities of nitrates in any particular branch of 
industry. 

Nitrates are not found as mineral deposits, in 
layers, or masses, like coal or ironstone; they are the 
products of the decomposition of organic matter, and 
invariably appear in very thin layers at or near the 
surface of the soil. The supply of nitrates had, there- 
fore, at all times been comparatively limited, and 
although the discovery of fresh sources has been suffi- 
ciently frequent to keep pace with the rising demand, 
this fact was due principally to the restrictions of the 
employment of nitrates to very few branches of manu- 
facture. 

At a recent date we had occasion to point out 
the commercial ere of a process of iron 
manufacture which had been brought before the public 
attention by the Heaton Steel and Iron Company, 
Limited. We based our arguments upon the market 
price of nitrate of soda, such as it was before the recent 
earthquake, and without any reference to this purely 
accidental occurrence. We maintained that at the 
price of 10/. per ton nitrate of soda was too ex- 
pensive for being employed as a purifier of phosphoric 
iron in the manner proposed by Mr. Heaton. We 
have every cause for regretting that the disastrous 
events in South Asecion boa so forcibly and painfully 
reminded us of the omission we made in our 
arguments on this occasion. We did not, indeed, 
point with particular prominence to the insufficiency 
and inconstancy of the sources for the supply of 
nitrates ; but we omitted to do so, simply because our 
case was proved without that part of the evidence. 
We had shown that the ordinary price of nitrates was 
incompatible with an economical manufacture of steel 
or iron by the Heaton process, and it was therefore 
unnecessary to add that an accidental rise in the 
market value of nitrate of soda would make an im- 
possible thing still more impossible. 

We have no-doubt the South American earthquake 
will, before long, be made the scapegoat of all those 
who would wish to hide their errors of judgment be- 
hind the convenient screen of “an act of God ;” but 
we protest against all such abuse. Let those who have 
erred come forward and confess their want of foresight 
and knowledge ; let them accept their failure as a just 
consequence of their own doings, and not complain 
of a superior power which, by reversing the natural 
course of events, may have interfered with their par- 
ticular schemes and calculations. 


Gasworks aT Canton.—Messrs. Barnes, Davis, and Co., 
=. and contractors, of New York and Boston 
ve a Asay magus to erect ks at Canton. The 
main building for retorts, &c., be 184 ft. long, made of 
iron, and constru after the most approved plans. There 
will be 24 benches of 6 retorts in a bench, 120 retorts in all, 
and the works will have a capacity to make 500,000 cubic 
feet per twenty-four hours. irty miles of gas main will be 
laid, ranging from 12in. in di downward. All the 
materials for the buildings, i 
made and fitted here, and shi 
up immediately on their arriv: 
sce ee A see ah ee 
, Six armour-plated fri ; ing 194 guns; eleven 
screw-steamers, armed with 469; three-paddle steamers, 
bearing 12—in all, 120 vessels, havi an armament of from 
1000 to 1200 pieces of artillery, and manned by nearly 15,000 














complete, ready to be put 
at their destination. 
Spanish Navy.—The Spanish fleet com 
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[FrRst jon a 

Tae late Lieutenant-Colonel Dyas, R.E., chief en- 

gne of the Irrigation works in the North-West 

vinces of India, in 1867 represented to the 
Government of India the importance of obtaining re- 
liable and detailed information upon the systems of 
artificial water supply to the agricultural districts in 
the south of France, and Spain, and in Italy, and a 
report of the result with which they are worked, and 
the influence they exercise upon the periodical crops. 
Satisfied with the soundness of this suggestion, the 
Sec of State deputed Lieutenant Moncrieff to 
visit, and report upon those numerous works, and the 
result of his three months’ investigation is contained in 
the volume before us. 

The different systems of irrigation dealt with in the 

. report are: the Durance intersecting canals which 
supply Marseilles with water, and fertilise the district 
lying between the confluence of that river with the 
Rhone and its mouth; the meadow irrigation in the 
valley of the Moselle, the Henares canal, at present 
under construction in Spain, the irrigation of Grenada 
and Valencia, the Royal Jucar Canal. the irrigation of 
Liria, and Alicante, and the Cavour Canal, in Italy. 

The Marseilles Canal serves the double object of 
supplying the city of that name with water, and of 
irrigating the surrounding district, of which, however, 
only 6420 acres, out of an area of 22,200, are under 
systematic fertilisation. The work was begun in 
1839, and eleven years were occupied in its con- 
struction. The cost was defrayed by three Mu- 
nicipal loans, by a special tax, and by the ap- 
propriation of a tithe of the city Octroi duty. The 
revenues are derived from the charges to the irrigation, 
from the rates levied upon the citizens for their water 
supply, and from the leases of the water power on 

ifferent sections of the canal where mills are erected. 

The canal is divided into 30 cantons, each under 
the superintendence of two men. Such of the divi- 
sions as are in full work have fourteen sluices in their 
length communicating with the branch conduits to the 
different estates. These sluices are placed in the 
vertical sides of the irrigating water courses, which 
are madealongside the canal,and areof varying capacity, 
according to the draught upon them; they are kept 
at a constant discharge, by means of a self-acting 
module placed in a chamber at the junctions between 
the pooh and the channel. 

The river Durance supplies the water to the Mar- 
seilles canal, over a weir built at right angles across 
the stream immediately below the suspension brid 
which carries the road from Aix to Pertuis over the 
river. The weir is 820 ft. long. 

The general slope of the bed of the canal is 1 in 3000, 
the width of bed 9.84 ft., the side slopes 3 vertical to 
4 horizontal; the depth is 7.87 ft.; the greatest depth 
of water as yet has been 5.58 ft.; the lowest depth in 
winter is generally 4.26 ft.. This givesa mean velocity 
of 2.72 ft. per second. On the whole canal there are 
10- miles of tunnelling, through which the slope is 
1 in 1000, giving a mean velocity of 4.78 ft. per 
second. The totallength of the main line is 53 miles ; 
there are besides 43 miles of secondary canals around 
Marseilles. 

The total cost of the Marseilles irrigating system 
was 1,600,000/., of which the Roquefavour aqueduct, 
which spans the valley of the Arc, at the thirty-sixth 
mile of the canal, absorbed 140,000/7. The revenne in 
1866 derived from the four uses to which the water is 
employed was as follows: 


1. Irrigation ove «- 7,800 
2. Fountains, parks se» 10,600 


3. Farm purposes ... 
4, Millrent ... s+» 7,000 


£35,600 
From this has to be deducted the annual working ex- 
penses of 12,000/., leaving a dividend of 1} per cent. 
on the original outlay. 

In the same district are taken from the Durance 
at the — de Craponne, 33 miles 1 ne 
in 1554, which irrigates an unpromisi ion, 

ives a disc pe a 280 ft. to 350 fe fat sinied 

e Canal des Alpines, which has a flow of 410 ft. per 
second, and the canal Viguerat, which branches from 


it, 
On the opposite bank of the Durance, the region of 





of | ments of irrigation demanded. The whole length of 





the Vaucluse is a igated by the Canals St. 
Julien, Cabedan Neuf, I’Isle, Carpentras, Crillon, and 
several others of minor importance. The former of 
these date from 1171, and has been increased in 
length and capacity from that date, as the require- 


the canal is now 18 miles, with a discharge of 165 ft. 
per second; and no less than 2060 cultivators draw 
water regularly from it; these pay, not for the 
quantity of water they require, but for the area 
irrigated, the rates being four shillings and twopence 
per acre for grass, and two shillings and a penny for 
other crops, except wheat, which is not rated at all. 
The works connected with this canal are of an inferior 
class to those — similar works on the other side of 
the Durance. The dam is merely a primitive structure 
of stakes and fascires, driven some little distance out 
into the river. The only structure of importance 
upon the canal is the Coulon Aqueduct, a stone 
arch of 75 ft. 6 in.span, and about 10 ft. rise, from 
which a trough of sufficient capacity is suspended by 
iron rods. The area of land under irrigation of this 
canal is 4668 acres. 

The Canal of Cabedan Neuf waters a district ad- 
jacent to the St. Julien Canal, but on a much higher 


vel. 

The Carpentras Canal is the most important work 
in this district, and was commenced in 1854, the 
Cabedan Neuf and the I’Isle Canals being incor- 

rated with it. The water is taken into it from the 

urance, by means of a long dam of wood, stones, and 
gravel, running obliquely up the river. This dam is 
made with rough trestle work, and rows of piles filled 
between with fascines and gravel. The total cost of 
the Carpentras Canal has been about 120,000/.; its 
length from the divergence of the I’Isle Canal is 32 miles 
cf main channel. The annual working expenses are 
from 1200/7. to 1600/. per annum. The revenue 
derived from irrigation is 4800/., leaving a dividend of 
about 3 per cent. The Crillon Canal, and the Canals 
of Durancole and de Cambris, complete the irrigation 
system of Vaucluse, but these-latter are small, and 
belonging principally to private interests. 

In Spain the physical necessities of the country call 
for extensive and constant irrigation systems. The 
natural water channels, severely marked, from the lines 
of rivulets and smaller feeders, scored in the un- 
productive, because unwatered soil, to the grand 
rivers running to the sea in deep beds with arid banks, 
assist but little in fertilising the land, and this has 
been made worse by a reckless destruction of forests 
all over the country. And yet a system of irrigation 
is all that is required to convert this comparative 
desert to the most fertile region in Europe. Alread 
much has been done, and Spain also abounds wit. 
relics of Moorish agricultural civilisation. Of its total 
area of 193,360 square miles, or 125 millions of acres, 
about 100 millions of acres are fit for cultivation, and 
500,000 acres are being irrigated ; besides this, a much 
greater area is fertilised by means of water-wheels and 
natural streams. The province of Navarre irrigates 
50,000 acres with its mountain watercourses; in the 
Ebro valley numerous canals exist; in Aragon the 
Grand Imperial Canal draws a discharge of 470 cubic 
feet per second from the Ebro. In Catalonia the 
country is richly watered; Castellon, Valencia, and 
Murcia boast their network of canals, the legacy of 
their ancient Moorish conquerors. The valley of 
Granada is made verdant by art, and the brown slopes 
of the Guadalquiver are fertilised by numerous Persian 
water-wheels, though the stream itself flows on un- 
productive to the sea. 

But all that has been done to complete the work 
which nature left capriciously wanting to convert 
nearly all Spain into a en, is but a fraction of 
what remains, and, wanting in capital and credit, the 
country must remain so far unproductive till both 
these requirements to the prosecution of public enter- 
prise are once more in existence. 

The present more favourable political aspect of 
Spanish affairs may do somewhat to remedy these 
evils ; and hitherto much has been done by the Royal 
Cortes to induce the stimulus of private enterprise 
by the assistance of public funds. In 1865 one 
million sterling was granted, without interest, to pro- 
mote the prosecution of canal schemes, it being stipu- 
lated that the several subsidies sliould not canend in 
each case more than 20,000/. These loans were to 
be in proportion to the magnitude of the different 
projects, and were not to exceed 15 per cent. of the 
whole capital required. 

The Iberian Irrigation Company was established by 


yet been formed by this association, the one relying 
for its su pay a tributary of the Douro, in the 
province o n, the other from the river Henares, 
a branch of the Tagus, in the provinces of Guadalajara 
and or Pog aortne sw is tae finished, and 
is capable of irrigating nearly 22,500 acres. The 
latter, still far from complete, commences about 50 
miles north of Madrid, and will have a course of 28 
miles, 10 miles of which are finished, the whole line, 
running along the right bank of the Henares valley, 
irrigating the land lying to the left of it and towar 
the river. The discharge of the canal, as fixed by the 
articles of concession, is not to exceed 177 cubic feet 
ae second for nine months of the year, and 106 cubic 
eet per second for the other three months. 

The works on the Henares canal, which have been 
designed under the superintendence of Mr. Bateman, 
the engineer of the Memhadler and Glasgow Water- 
works, are varied and interesting in their character. 
The weir, at the point of junction between the canal 
and the river, is formed of two curves of 397 ft. and 
198.5 ft. radius, running obliquely across the stream, 
so as to be tangential to the axis of the canal. It 
is 3.14 ft. thick at the crest, and increased to 45.8 ft. 
at the bed of the river. The body of the weir is 
formed of hydraulic concrete, faced with cut stone. 
To prevent leakage ander the bottom of the dam, a 
channel was cut-in the bed of the river, which at that 
point was formed of clay rock and hard conglomerate, 
along the axis of the curved weir, and a row of stones 
was laid, resting within this channel, for one-half 
their height, and rising up into the concrete, which 
was compactly set around them. The mean velocity 
of the water in the Henares canal is fixed at 2.296 ft. 
per second—a speed which has been secured by a vary- 
ing gradient from 1 in 4807 to lin 3067. The depth 
varies from 4.92 ft. to 3.26 ft., and the width of the 
bottom of the canal at the dam is 8.23 ft., the slopes 
throughout being 14 to 1. There are some heavy 
works upon the length of the canal, which has already 
been completed. At the distance of one mile and a 
half from the head works, the channel enters a tunnel of 
3062 yards in length, cut through limestone, at a cost 
of 37,000/. Below the tunnel, the canal passes through 
a deep gravel cutting between the retaining walls for 
about 1000 ft’; at the sixth mile the water is carried 
over a stream in an iron aqueduct, of 62 ft. clear 
span. 

There are twenty falls upon the canal, developing 
together 3630 horse power for nine months in the 
year, and 1450 horse power for the other three 
months; but no mills have as yet been erected, and 
the works are proceeding somewhat slowly. The 
total estimate for the whole work was 120,000/. 





Weale’s Rudimentary Series. Virtue, Brothers, and Co., 

26, Ivy-lane, London. 

We have received four more volumes of the new 
editions of this series; the first, a collection of rudi- 
mentary papers on the “Art of Constructing and Re- 
pairing Common Roads,” by 8. Hughes, Henry Law, 
and Sir J. F. Burgoyne—its fourth issue from the 
press: The second, a series of “Questions on Mag- 
netism, Electricity, and Practical Telegraphy,” by W. 
McGregor—a first edition. Thirdly,a second edition 
of W. Graham’s “ Brass Founders’ Manual.” And, 
fourthly, the “ Treatise on Marine Engines,” by Robert 
Murray, edited, to the author’s dissatisfaction, by 
Edward Nugent. 

The re-issue of the “‘ Rudimentary Series” is ad- 
visable, and much care has been bestowed upon these 
new editions in preparing them for publication. 








THE STEEL PEN TRADE. 

Any one who cares to weigh a “gross” of steel 
pens, of his own favourite pattern and temper, may 
calculate for himself how many would be required to 
make a ton. Perhaps the largest steel pen makers in 
the world are Blanzy, Poore, and Co., just across the 
Channel, on the French side, whose business is far 
more extensive than. that of any Birmingham house. 
Messrs. Jessop and Sons; of Sheffield, are now sending 
out steel pen plates at the rate of sixty tons per month, 
or 720 tons yearly. What number of ladies’ “ super- 
fine” pens might be made from-this quantity, after 
allowing one-fourth for waste, we leave our readers to 
calculate for themselves. 





Axnove anp Betow.—The highest mine in the world is a 
silver mine, and is that of Potosi, in the Andes of Peru. It 
is situated 11,375 ft. above the surface of the ocean. The 





Royal Concession in January 1863, and contemplated 


operations so extensive as to embrace works for 
irrigation purposes in Spain ; but only two canals have 


deepest mine in the world is a salt mine. It is the so-called 
age ee Wenge and is 2050 ft. helow the surface 
ocean, 
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THE QUINCY RAILROAD BRIDGE. 

A prince crossing the Mississippi, and connecting 
the Chicago, Burlington, Quincy and the Hannibal 
and St. Joseph Railways, has just been completed, 
and was opened for general traffic on the 7th of 
November. This bridge has been built to super- 
sede the ferry which hitherto has been the means of 
communication between the two lines which are now 
joined, and an unbroken route is obtained to the Mis- 
souri river, and westward to such lines as are con- 
structed in Nebraska and Kansas. The work has been 
carried out by an association independent of the rail- 
way companies, under the title of the Quincy Railroad 
Bridge Company, and the design and execution were 
entrusted to Mr. T. C. Clarke, of Chicago. 

The part of the bridge crossing the main branch 
of the river, consists of two draw spans of 180 ft. 
each, making the total length of the swing opening 
the piers, of 3250 ft., complete the main bridge. Then 
eleven of 157 ft. each, making a total length, including 
360 ft.; two spans of 250 ft., three of 200ft., and 
follows 1400 ft. of embankment and trestle-work, and 
a smaller bridge 613 ft. long, divided into one draw 
span 160ft. long, and four openings of 85 ft, each, 
making the total length of the bridge and embank- 
ment from one railway to the other nearly two miles, 

The bridge is elevated 10 ft. above high-water, and 
20 ft. above low-water mark, and the iron superstruc- 
ture, arranged on the American Pratt truss system, is 
supported on stone piers and abutments. The work 
was completed with unusual expedition, the first stone 
having been laid on September 25, 1867, and the 
bridge finished on the 5th of August last. The total 
cost was 1,500,000 dols, 

The bridge is so proportioned that under the 
greatest loads the utmost strain that can be brought 
upon it is 7500 tons to the inch, the ultimate strength 
being 60,000 Ib. to the inch. 

Much care was exercised in selecting the iron em- 
ployed, and all the bars were tested up to a strain of 
23,600 Ib. to the inch before they were put in place. 
The average quality of the material resisted a tension 
of 28,000 Ib. to the inch before a permanent set took 
place ; some of the specimens broke under a strain of 
80,000 lb. 

Eight of the principal engineers in the Western 
States, six of whom are engaged at present in the 
erection of large structures of a similar nature, sub- 
jected the bridge before it was opened to the following 
tests. Three of the heaviest locomotives upon the 
Chicago, Burlington, and Quincy Railroad, weighing 
together 300,000 Ib., were coupled together, and placed 
upon each of the 250 ft. spans, in succession, and the 
deflection was accurately observed. The maximum 
deflection under this load was 2y4%yin., being one 
sixteenth of an inch less than was anticipated. from 
previous calculation. 

The same load was then placed upon a span 157 ft. 
long, and the results observed as before ; the deflection 
in this case was 1,¥%% in., which varied little from the 
result expected. 

The three locomotives, still coupled together, were 
then ran backwards and forwards, over the 157 ft. span 
at rates varying from ten to sixteen miles an hour. 
The deflection produced was 114% in., or ré> of an 
inch more than was produced by the load when at 
rest. In every case the structure resumed its form 
when the engines were withdrawn, no permanent set 
being visible. It is expected that the bridge can 
never be subjected to heavier strains than these when in 
service. On the 157-ft. span the load applied was 
equivalent to a stress of 9000 lb. per square inch on 
the wrought iron, and 10,200lb. on the cast iron, or 
about one quarter more than the passage of the 
heaviest freight trains over the bridge can produce. 


THE NEW SMITHFIELD MEAT MARKET. 
In a previous number we illustrated and described the 
arrangement end construction of that portion of the New 
Smithfield Market which related to the extensive depdt to 
which the reat ‘Western and Great Northern Railway 
Companies, the Midland, the Chatham and Dover, and the 
Metropolitan Railways obtain access. This of the 
work was designed by Mr. John Fowler, and carried out by 
Messrs. Kelk and Lucas, whose contract is now — com- 
mon The upper portion of the work, designed by Mr. 
orace Jones, was ada) to the arrangement of the low 
level depot, and has been built at a cost of 200,000/. by Messrs. 
Browne and Robinson. The whole of the work is so far 
finished that on Tuesday last it was opened to the public with 
some ceremony by the Lord Mayor and civic ration. In 
1860 this body obtained an Act for erecting market buildings 
on the site of Smithfield, and in the following year Ot 
cured one giving them power to abolish Newgate et. 
The vend oaaaaes to the Markets Improvement a 
mittee, and a ign prepared the City architect. 
Portiamgstary fovea onttied thei - to raise ® sum 
of 235,0007. for the purchase of property, and 200,000/: for 











the erection of buildi About, 3,500,000 cubic feet of 
earth, weighing about 1 


000 tons, had to be removed b 
the railway com: for the formation éf the depdt beneath 
the building. When this was done, 21 main girders were 
carsied across the entire width of the excavation, 240 ft. 
on wrought-iron columns. On the main girders were laj 
cross gi , 2 ft. Gin, deep and 7 ft, Gin. apart. Between 
the latter brick arches were turned; and filled in with con- 
crete and asphalte to form a roof for the railway and a bed- 
ding for the wood pavement of the market. In these founda- 
tions there are five miles of iron girding carried on no. fewer 
than 180 wrought-iron stanchions, and the retaining walls. On 
the 2nd of March last the central area was given up to the 
contractors for the building. The market is a parallelogram, 
631 ft. in length by 246 ft. in width, and ¢overs 34 acres. It 
is not an imposing structure, and in its construction the 
architect has had more regard to willy, shew Dante The 

revailing feature is a series of recesses between 
ric pilasters fluted on the upper two-thirds, and elevated 
on pedestals, The entablature is returned and ornamen 
over the pilasters with vase-like terminations, 2 ore 
at regular distances throughout the length of the 
ing. The general height of the external wall is 32 ft. 
Between the pilasters, which are of Portland stone, the re- 
cesses are built in red brickwork. The semicircular heads of 
the arches are filled in with rich iron scrolls, which let the 
light and air pass freely through. The keystones of the 
arches are richly carved, especially those over the side en- 
trances, of which thereare twelve. Under the iron openings 
are windows, with stone sills and trusses, architraves, and 
cornices. At the angles of the building are four towers of 
Portland stone. The lower story of each tower is square, 
with double pilasters at the corners, and a carved pediment 
on each face. Above this the towers are mal. The 
junction between the square and the oc portions is 
effected by stone griffins, the supporters of the City arms, in 
acouchant position. There are windows with carved friezes on 
each face of the octagon. The dome crowning each tower is 
—— on four sides by dormer windows, and above is a 
antern, surrounded by an ornamental railing. The best 
points of architectural effect in the whole building are the 
two facades of the fine public roadway, which runs across the 
market and divides it into two equal This roadway is 
50 ft. wide between the double piers, which carry a richly 
moulded elliptical arch and iment of cast iron. Over 
each double pier is an emblematical figure, sculptured in 
Portland stone, representing one of the four principal 
cities of ‘the United Kingdom. Those on the south 
front represent London and Edinburgh; those on the 
north Dublin and Liverpool. ‘The -sides of the road- 
way are shut off from the market by an elaborate screen 
of open ironwork 14ft. high, and, at its ‘intersection, 
by the central avenue which runs east and west, the market 
is closed by gates of ornamental ironwork, having enriched 
iron spandrils and semicircular heads similar to those on the 
arcudes outside. Towards the north end of the roadway is a 
gate, giving access by a double staircase to the railway de- 
partment below.. In the northern quarter of. the building 
are also the post and telegraph offices and rooms for the 
market officers. The gates at the east and west end en- 
trances—the main entrances to the buying and selling parts 
of the market—are 25 ft. high and 19 ft. wide, and each pair 
weighs 15 tons. The ironwork is in very elaborate scrolls, 
and strikingly handsome. The central avenue inside is 27 ft. 
ae there are mete a each of a width of 18 ft. 
e shops are arran, on each side of these passages, which, 
crossing from north to south, intersect the central avenue. 
One bay at the eastern end of the market is reserved for 
dealers in poultry and game; but no fish or vegetables will 
be sold in the market. The shops are formed of cast-iron 
framework, composed of light columns and of lattice girders, 
to which the brackets for carrying the rails and meat-hooks 
are affixed. There are 162 shops in the market, each about 
36 ft. by 15 ft., and behind every shop is an enclosed count- 
ing-house, with domestic a ents overhead. The lower 
part is filled in with broad glass louvres, so placed that while 
air is admitted freely the direct rays of the sun are kept out. 
It is intended that, when the meat arriving by rail reaches 
the depét underneath the market, it shall be raised to the 
level of the floorway by Lpenes hydraulic lifts, which are 
now being erected. At the present moment the Metropoli- 
tan, the Midland, the London, Chatham, and Dover, the 
Great Western, and Great Northern Railways: have direct 
communication with the depdt. The trains of the 
Pam 397) run through it every two minutes, and the 
Great Western Company have an extensive receiving store 
for goods there. There bagel to Poe difficulty in 
making a passenger station right under market, if it 
should be thought desirable. in 


THE INSTITUTION OF CIVIL ENGINEERS. 
November 24, 1868. 
Esq., President, in a Chair. 








Cuartes Hurron Gregory, 


THE paper read was on the “Roman Rock use, 
Simon’s Bay, Cape of Good Hope,” by Mr. John i 
Bourne, M C.E. 

The object of this communication was to point out the 


causes of failure of the original structure, and to give an 


account of the mode of securing the tower against further 


injury. 

The late Mr. Alexander Gordon, M. Inst. C.E., was in- 
trusted with the design, and with the superintendence of the 
construction of the ironwork and lantern‘in England. The 
design was for a circular tower, 16 ft. in diameter and 48 ft. 
in height, of cast-iron plates, with a central column, 16 in. 
in diameter, as a well for the ‘weight of the revolving ma- 
chinery. There weré eight plates in the cireumference of 
the tower, and six 
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there were four plates of 4ft. high es and four of Bit |: 

each in the first and last sets of The door cill and 

level of the first floor were 24 ft. m the ion ; the 


whole ee ee that level being intended to be filled in 


with concrete. had been skil- 


good material, 


opie morta 


sea, 

difficult to work. Two channels were 
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els were very annoying at a later peri wi 
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so difficult that the attempt was abandoned ; and 
down bolts were so imperft 


uneven t 
of teak, but they 

take a form to which they were not cast. 
pater holght of 24 ie chee ieee it 

to its ight to verti 

in six different places, one crack extending 28 ft. high; 4 
that it became necessary to hoop the tower with wrought-iron 
hoops. In this condition the lighthouse was completed, and 
was used for some time. The erection occupied five ‘years, 
and the cost was stated to have been about 17,0001. 

The lighthouse was built by the Imperial Government, and 
the arrangement was that, when completed to the satisfac- 
tion of the Colonial Government, it was to be maintained 
and lighted by the Colony. Owing’ to its patched up state 
the Colony women to ue pee maintenance, and conse- 
quently a g corr » when & posal, 
made by the author, was eventually ado; by the Board of 
Trade, that the tower, as it stood, should be surrounded to the 
level of the first floor, a height of 24ft., by a concentric 
ring wall of granite, 4ft. thick, with a backing between 
the wall and the iron plates of about 8 in. of cement con- 


crete. 

The arrangements for conveying the stones to the rock, for 
landing them there, and for setting them by means of a 
traveller running on a circle of railway bars fixed 
eo the ee Sree Copious w= ya age 
resident engineer’s journal of operations ‘were iven, 
from which it that the foundation = Arad rgd 
drilling holes, 1}in. in diameter, in concentric and radial 
lines, to the required depth, and ing the pieces out with 
plug and feather. until it was 
pe ectly true. The whole foundation was got out in two 
evels lower one not being so deep as the old foundation 
pit, or as the channels previously to. j 
shows that in 269 days after the work was commenced, in 
1864, there were 102 days on which it was possible to do 
something on the rock, in 356% working hours, whilst in the 
same number of days in the year 1865, there were only 42 
days when the work could be proceeded with, for 1264 work- 
ing hours. But the year 1865. was i bad. The 
number of hands employed, all told, was nineteen. 
po ea nace — two smiths received ariling a day each, 
and the labourers who were employed in drilling, ing, 
and rough dressing, and in p o ca bes Oat fou ee, 
and working on, the Rock, received 4s. 6d. a day each. It 
was satisfactory to be able to record that the whole work was 
completed without any serious accident 'to the men. No 
difficulty was experienced in filling in the old 
in Soeeite weather, ve Port: cement wi 
very little sea-water and chips of granite from the quarry. 
A temporary tection for enck shirt length of pik, abit was 
about to be » was made with gunny bags, filled some 
with sand and some with clay. As the stiff cement and 
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flakes of granite were laid, were covered with ulin 
and Sova Wik chu oa 
of stones could 


6 ft. high, it was not. so much 
and it was more convenient in bri 
By the end of 1866, the work was at its 


Following year, when &. lighthouse was taken over 
> 





TRACTION ENGINE SPRINGS. 
To Tue Eprror or EnGingerine. - 
Srz,—There appears to be a serious objection to the 
it of links in’ your illustration of last week. 
So long as the pins in the driving wheel and the spur wheel 
move in concentric circles all will go smoothly; but any 
“ play” of the springs would a a de; from that 


concentricity which would only be admissible in one position 
of the drag, Tani, namely, the one shown in illustration. 
Su wheel to have successfully quarter of a 

~ ara ition aa to 


\ ' “ : 

thrown u te anletta the teria ic 

One. Ee tak instead Sp hate eoebl doublons wick well, 

when the ct of the movemient of the springs would be to 

har sted! to'whicht 6 potenatibd nee 
Yours obediently, 
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“THE MONT CENIS RAILWAY. | enterprise in which so little justicd or credit is done to your |’ been prepared under our personal supervision, and from 
To rue Eprror or ENGINEERING. design by the contractors, as in this case. Instead of credit drawings prepared by ourselves. After what we have said, 
Exncatpo natpapnoesthekinay good poaldarine frome ee Woah is eda ceacecacaieay begoad iy oieal: + Lelie’ teickoes Ma Dede een oki nities 
discussiori of the above in t umns of yourj were pn Anny on ving 


ou willing to permit it, more especially as some of your 
Talley ibd 06 uae to beter a sort of peiuesnal * ediinints,” 
a against this struggling scheme. 
owever, I am sure you have no desire to base your 
opinions on erroneous data, and with respect to recent and 
present troubles at Mont Cenis, I cannot but think that 
there has been some misstatement of facts. As regards the 
opinion which (I see in your last paper) you say you ex- 
pressed long ago about the engines—permit me to say 
the same opinion (to a certain extent) was expressed by my- 
self and others long before any remarks were pu 
while the complication of the mechanism was very tee. 
tionable; but none of the numerous critics whose 
I observed, from time to time, in print condescended to 
notice how the complication could be practically avoided. I 
have been told that you went so far as to predict that the 


concern could not be kept open for a month; if so, the result.}, 


shows that this opinion was rather too depreciatory. With 

to the recent statements in the Times, which I saw 
for the first time in your journal, I should have thought you 
had already some experience of the value of such scientific 
utterances. It is certain, and was always reckoned upon, 
that the repairs would be heavy ; but so far as I can obtain 
information the repairs are mainly connected at t with 


bad workmanship, against which I frequently protested | 


while the engines were under construction.. I found from; 
experience, that though the work might be condemned, and 


done two or three times over, it was little, if any, better at the |} 
end than at the beginning. At the very time when, accord. | 


ing to the Times, tlie line was at a stand, I received letters 
dated the 2ist and 22nd inst., from my friend Mr. Barnes, the 
locomotive superintendent at St. Michel, in which he sa 
“ There are now ten engines in very respectable order (there 


were twelve delivered), they run the work well and keep} seriously interrw 


time. The tanks are giving a great deal of trouble. Scarce 
a day but some of them come in burst; they want i 
and patching all over, in fact, all new, to make a 
of, We have had the line stopped for one and a half dx 
with aw, near y Pacey Two trains were = : 
midst of it. ey go ugh 1 metre v a sp ut 
6 metres thick is out of the question.” "haw he says, 
“ The tanks and boilers are giving trouble.” Now, from these 
extracts (the rest of the letter not bearing on repairs at all), 
it seems to me that there is nothing connected with: the 
principle at Spresent causing dissatisfaction. The water 
tanks were a wretched job. I repeatedly complained of 
them, and tried to get better work, but it seemed impossible; 
they are rivetted together with sheets of iy r (like thick 
drawing paper) between the angle irons and the plates, and 
lots of “ rust” at the edges and corners to help to keep them, 
tight. I was told this was “the system” of the constructors 
(there were none other open to us at the time in France), and 
certainly I saw them doing the same sort of work for other 
orders. When I mention that the same system of paper 
joints was carried out with all brackets and iron rivetted to the 
ilers, and that the constructors declined.to alter this on the 
ground that their men were unaccustomed to do otherwise, 
no practical man will be surprised to learn that, under.the 
in 


heavy duty. necessarily thrown on every part of this ma- || 
i of the trains or the admirable of the en ' 


— these tanks and boilers are “giving trouble.” 
a preliminary inat; f ises and system 
er & examination 0 remises 
at Messrs. Gouin, that to entrust the cemubitend of these 
ines to them would be to run great risk of ing the 
un ing, and my anticipations have not been far of 
the truth Since the line commenced to work no of the 
machinery has failed except the “ off-set” in the 
interior gearing, which are of rather peculiar construction. 
Several of these have given way. I confess I ——— ; 
for, ing any convenient pressure on pistons, 
ep po emg peda 
la from gen acce’ on di i 
ri, the shafts an pray enti h which the same strains 
pass, and I, fear that the steel of which they are madejs of a 
very brittle and treacherous character. ao 
However, this, many be, and without referring further to 
theory, it seemed to me that they were unreliable, and’I re- 
commended (in a report on the subject) they should all be 
replaced at'once by others.of Lowmoor iron: This wasnot 
done—it.is being done by degrees, but no breakage whatever 
has occurred ‘except from this source. No doubt in any case the. 
tear and wear will be considerable. The new engines, bei 
built by Cail and Co., though based upon the dimensions 
oom ions\of the present lot, are to be made on a 
system, which, it seems to me, is not covered by any patent 
Mr. Fell has taken out at all, inasmuch as inner hori- 
zontal wheels are to,be driven by bevel gearing worked from 
the outer wheels, which, as you are aware, was done by an 
American (I forget the name). The inner wheels are also 
connected by a series of spur wheels instead of coupling rods. 
I cannot say that I think this any improvement, but it may 
be so. I have, in my own mind, abandoned the horizontal 
wheel system (not the central rail) in favour of a plan which 
I patented (merely to protect the idea), in which vertical 
wheels only are employed; and taking all points into 
account ‘the tly superior simplicity, saving of oil, &c., in 
this plan give it, I think, great advantage over the 
horizontal system, with its multitude of vertical i 
from which the oil runs naturally by gravity. Am 
of this can be seen by any one interested at Mr. Brunlees’ 
office. 


In uence of the great depression of trade, and total | ¢ 
conseq _ : . 


absence of y extension, there 
seems to me but little immediate prospect Stcky thought 
business at “mountain railways ;” and I lately it 


expedient, en attendant, to accept the manage- 
ment of this place, which was lately offered me. bof course, | Way 


still take much interest in mountain railways; but BE trust 


you will never know what it is to be connected with any 


that | shares our unbelief, We consider that the complication 







to 
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ridge 


expressed (in writing) my opinion to the directors, | as recorded 


Worcester Engine Works Com: . A. 
November 25, 1868. _— 

[We can assure Mr. Alexander that we have no “ personal 
‘animus’” whatever against the Mont Cenis railway. We 
certainly no not believe in the on which the Mont 
Cenis line is worked, and from tone of Mr. Alexander’s 
letter we cannot help thinking that he to a certain extent 


—and consequent wear and tear—which is inse from 


te piel byte pon of tht tn a is i 


scheme adversely,—Ep. E.} 





of the 20th See ar Meee ae 


\ uced from the Times, and your 
| beg'to inform you that, when Mr..Cutbill wrote his answer, 
had not the means of denying the assertions made by the 
Italian correspondent of the Times, and shall feel obliged if 
youlwill peg my letter published in yesterday’s Times con- 
i which speak for themselves, and trust you will 
uce this letter in one of your earliest numbers. 


‘chk Lam, Sir, yours truly, a zs 
AS. NGRIDGE. 


8, Poet’s Corner, Westminster, 8.W., Nov. 26, 1868. 

[Phe letter addressed by Mr. yee. to the Times is 
lengthy for us to reprint it here, and, moreover, many 

of it would be of no interest to our readers. Mr, - 





to 7 minutes ; once with a delay of 25 minutes; three times 
with delays of 2} to 3} hours; twice with a delay of 164 to 
7Fhours. The delay of 2} hours was caused frac- 


the line being block a crippled engine ; and the delays 


b 
and 3} hours by thestate of the weather. Ag 
r train, if arrived at Susa, twice having gaats te 
15 minutes; twice with a loss of less than 5 minutes; three 
times with a loss of 12 to 18 minutes; three times with a loss 
of 30 minutes to 56 minutes; twice with a loss of 24 and 3 
UTS ; — ae loss es a ee twice it was not 
at all.” ith re to the engines, Mr. Longri 
states, “It is, therefore, not correct that an engine whieh ioe 
' a return journey across the mountain almost in- 


£8, 


21 days without any repairs of consequence.” The italics are 


not comment 


in Mr. Longridge’s own statements.—Ep. E.]} 





S RETORTS 


To tus Eprror oF ENGINEERING. 


its, and we shall be ob 
Havtie Riving the year 1864 brought designs and 

i urin, ear our desi ex- 
siete ho a-cxtngedal ane, and Paulioted a model ma- 
Sav thes crdbpengmade Mig 3 Re eins gpl 9-5 
by fourselves, we, on the 17th January, 1865, patented the 
machine which bears our name, and is now at work in 
Keon Ags was illustrated in your journal of the week 
before 


wpe nalee Aeperr Beckers yea ted a large machine, 
we Trequired assistance of a draughtsman to make the | 
‘working drawings, and were then introduced to Mr. Dunbar, |; 
and engaged his services for that . On July 5th’ in 
the same year, six months after | of our patent, he | 
‘commenced his work, at that time, having had, by his own || 
statement, no previous acquaintance with works, or | 
the apparatus used in them before his introduction to us, 
having never heard or seen our machine; acting entirely 
under our superintendence, he made the drawings from the 
model machine above referred to. 

While employed by us he, by our permission, handed to you 
for insertion in your j illustrations referred to in his 
letter of last week. the description which accompanied | 
the drawings, although he unnecessarily inserted his own |! 
name, he did not presume to speak of the invention other- | 
Teaaceeeeeinaiah ois ndeb waitabslnnal 

i ent of the. re’ mouthpieces 
chambers being a part of the scheme n for the success 
of our machine, we designed, in October, 18 Serge vy me 
this part of our invention. Mr. Dunbar being at time 
engaged in making the drawings above mentioned, we em- 

ed him to make the poneney drawings in -connection 
with the retort mouthpieces and chambers erected at. the 
Chartered Gasworks, and he did make them according to our 
ions, and under our supervisi 


} 


works of the Chartered Gas Company, our connexion wi 
Mr. Duribar terminated, and he has not since been in. any 
in connexion with either of our inventions. 


jway, and Mr. W. J. Cutbill’s ,letter in answer to same;,both 
'reprod remarks [| the first 


ture of one of the engine cranks ; the delay of 17% hours by | YU 


a mpc 
performed = IR lished 
variably needs repairs at St. Michel, nor that there is-a lack | *tred_to by Mr. Galloway was in 

te 3 ; : at the tion of which time it became extinct, and 
<5 vsapter wig ds eanbeatipe mad Loo! b yy tag nd fee racy ‘ember joined the Institution of Civil En- 


MACHINE Wat cites AND DRAWING | ported 


Siz,—We _ read in the last number of your j e the | ; 
letter of Mr. James Dunbar, impugning the validity of our |. “ / p " ‘po: 
i; tif ‘you will kindly inséet thi Malorne th Belgium are still considerable, but, not- 


pervisions =, 
Shortly after the letion of the machine erected at the | men’ 
i Bort ith | leaving off work at the dinner ‘hour on. Friday and not re- 


As our only object in writing this letter is to explain Mr. 
enters teaeokin with ours ts, cul ait to teed to 0 
discussion as to the merits or its of it or any other 
machines, we abstain from making any remarks upon the 
other matters alluded to in Mr. Dunbar’s letter. 

a "S.J. Bast E 

: 3.3. Bower} : 

- 44, Mark-lane, E.C., November 25, 1868. 
Stoo! WonkRo rag Eptroz or Everygerixe. 


‘since we manufactured the Snel eppegns Se pine! le of 

‘the invention is now precisely si to that orginally ex- 

hibited to us by Messrs. Best and Holden, and embodied in 
machine. 

' We are, Sir, yours truly, 


y: 
Asprew Hanpystpg ayp Co. 
32, Walbrook, London, Nov. 25, 1868, 





THE INSTITUTION OF CIVIL ENGINEERS. 
To Tue Eprror or ENGINEERING. 

Srz,—As a constant reader of your journal, I am sure you 
will permit me to point out that, in the number fof November 
13, giving a history of the Institution of Engi , you have 
omitted to mention the existence of the i ’ Society 
from 1812 to 1817, of which my late Miner, , Alexander 
Galloway, was chai and most of ineers of that 
time were members of the society. I journal of 
their p m ine pond F one amne the eres of the 
society, the following : , Alexander Gallowa 

ohn. Y Bryan. Donkia, Jouaph Bramab, Peter Kerr, 


, John Dickson, opethen Dickson, Robert 
Dewar,, Holtza) a Fowler, John Braithwaite, Mil- 
lington and Tay as Simpson, Boorhams, John Jack- 


son, Lamb, Nicholson and Co., Thompson, John 
Penn, James Burton, and John Hall. The elder Brunel was 
elected a member in 1815, and continued so until the Society 
sig rar in 1817. I rang gw asa — historian, 
i e an opportunity of correcting the omission, to 
notice this Society, and if you wish for any further informa- 
tion respecting it, I shall c happy to furnish it, as I knew, 
while engaged with my father as an engineer, many of those 
whose names I have given you. 4 . 
am, Sir, yours trily, 

November 26, 1868. e H, GAtroway. 
[Although the above communication is sufficiently in- 
teresting, it only bears indirectly upon the history of the 
Institution, which mer be properly traced from the first 
Smeaton, whereas the society re- 
was in existence only five 


Ep. I 





trade continues active. The Belgian iron trade has fully sup- 
i it recently noted in it, and the amelioration 


ing this, a regular demand is now experienced for 
Belgian casting pig. Merchants’ iron continues in fair 
demand in Belgium, at former rates. The-contracts now on 


hand for rails in Belgium assure employment to the rolling 


mills for some ihonths to come; the syndicate of forge- 
masters has transferred to the Montigny Works the task 
of supplying 10,000 tons of the large quantity of rails 
recently contracted for on Hungarian account; an augmen- 
tation is to in the terms of 8s. per ton. “The price of 


rails in jum may thus be now given at 67. 12s. per ton, 


an important advance upon the rates mee ad current. 
The Reench Railway and Naval Blast Furnaces, Forges, and 


\Steel Works Company has introduced the Bessemer process 


for the manufacture of steel in its Givors works; the profits 
of this company for 1867-8 are returned at 1a 500K, ‘soo- 
senting a decline of 47751. upon the profits realised in 1866-7. 
is no very material change in the French iron trade ; 
upon the whole, affairs are active. 
Szwine Macuines.—The Singer Manufacturing Com- 
pany are now turning out 1800 machines per week at their 
ry in New York City. Even this enormous number 
does not supply the popular damand, and the company are 
about to ge their works to nearly double vq a, apngpd 

roducing capacity.. The Singer Company are building a 
factory at South Bend, Ind., where 1000 ds will be em- 
ployed in the manufacture, of cases alone. An agency was 
established in Chicago in 1860, At the start about 6 ma- 
chines per week were sold; now the sales average 250 per 
week. The company are now building a store on State- 
street, Chicago, for a salesroom, 150 ft. by 25 ft., and 
5 stories high. 

Wootwicn ArsewaL Repvorions.—The reductions in 
the-Government establishments, Royal Arsenal, which have 
tom gees oe ahaay. 2677 months, are ded, the 

ing put upon time, and consequently less pay, 
suming it again until the Monday morning following. The 
amount of wages thus reduced must form a candanaiiasions 
in the estimates voted for the manufacturing departments 
for the financial year terminating on the 3lst of March next. 











. ’ 
Tue Forztex Coat anv Inon Trapes.—The Belgian coal 
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VERTICAL BORING AND TURNING MACHINE AT THE CHARLESTOWN NAVY YARD, U.S. 
CONSTRUCTED BY MESSRS. BEMENT AND DOUGHERTY, ENGINEERS, PHILADELPHIA. 
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Tux large vertical boring and turning machine, of which 
graving above, is one which has been recently 
completed for the Charlestown Navy Yard, U.S., by Messrs. 
Bement and Dougherty, of Philadelphia. 
capable of boring an object 12 ft. in diameter by 9 ft. high, 

as the uprights are movable it will allow an object, 
23} in. in diameter, to be turned. 

The centre piece or bed, which weighs 26,000Ib., is 10 ft. 
4in. square, and supports the table by two bearings, formed 
to the anti-friction curve, or curve of equal tangents. The 
lower bearing is in reality a continuation of the up 
ion of the curve being omitted on account of its great 
ength, and the lower part of the curve is moved up so as to 

the advantage of the two extremes of the curves with 
ess depth of bearing. The lar, 
bearing is 6 ft. Sin., and it is 
smallest di 





4 


diameter of the upper 
in. in vertical height; the 
diameter of the lower bearing is 10} in., and it is 
24in. in vertical height. These 
Babbit metal after the bearings of 
and set in their proper place on the bed, thus obviating the 
turning of the bearings in the latter. 

The table, which is 8 ft. diameter, and weighs 14,000 Ib., is 
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fitted with a loose face-plate ring, 12 ft. diameter, weighing 
7000Ib. The table is worked by two sets of gearing. For 
fast motion the table is driven from below by a pair of bevel 
wheels, 34in. in diameter, and 7 in. wide on the face. For 
slow motion there is used a bevel wheel, cast under the table, 
944 in. in diameter, and 7}in. wide on the face, into which 
there gears a pinion, 11} in. in diameter. The boss of this 
pinion is a little larger than the outside diameter of the 
teeth, and runs in a bearing close to the table, thus allowing 
the pinion to be drawn out of gear through the bearing ; the 
withdrawal is effected, when table is to be driven from 
below, by means of a nut connected with the pinion, and a 
thread cut on the driving shaft, as shown in the en- 
graving. ; 

The driving cone has five changes, varying from 17 to 
34 in. diameter, each 6 in. wide on the face ; machine is 
back geared, and on the cone shaft are two pinions, which 
are t into gear to drive the table either above or 
below. are two cheeks, bolted on opposite sides of the 
contre-piece, to receive the uprights. es 24 in. wide, 
30 in. high, and 21 ft. long, weigh 14,000 Ib. each. They 
have planed grooves, into which fit ing projections 


dri h 
tangent wheels. There ase swe heii oe ee seve oer 





under the uprights. The tail ends of the cheeks are tied to- 

ther by a brace bolted between them. The uprights are 

3 ft. 3in. high, and each has a base 8 ft. 6 in. in 

30 in. in wid Each upright weighs 11,000 Ib. piesa, od 
yale gy see eens og a brace 3 ft. deep ; thi 

race is of the form shown in our ving, and weighs 

3000 Ib. The uprights are moved or paren. Sree 

by power. The cross slide is 33in. hi i 

15 ft. long ; it has a hollow curved back, and 

It is raised by screws, and driven by power 


for turning, facing, and » s 
directions, and the other for drilling. The stand, carryin 
eS ne ee 

on the top of the brace ing the 8 

spindle is of steel, and is 44in. in diameter ; it 
travel, and is fitted with both self-acting and hand feed. In 
conclusion we should state that our engraving of the 
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ICE-MAKING MACHINE AT MESSRS. TRUMAN’S BREWERY. 


CONSTRUCTED BY MESSRS. SIEBE BROTHERS, ENGINEERS, LONDON. 
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BREWING AND BREWERIES. : 
No. XXXIII. ‘ 


Icz-Maxine MacuHIngs. 


WE mentioned in our last number that an ice-making, 
or refrigerating, machine had been recently erected 
at Messrs. Truman’s - brewery by Messrs. Siebe 
Brothers, of Lambeth, and, in accordance with the 
promise we then made, we now propose to describe 
this apparatus. The principle upon which Messrs. 
Siebe’s ice-making machine is constructed is that of 
producing cold by the evaporation of a volatile liquid 
under a very low pressure, or approximately i” vacuo, 
the vapour produced being subsequéntly. condensed, 
and the liquid thus obtained re-evaporated, and so on 
continually. Messrs. Siebe use ether as the volatile 
liquid, and their apparatus consists of three principal 
parts: 1st, a multitubular vessel or refrigerator, in 
which the evaporation of the ether takes place; 2nd, 
a double-acting air-pump, which exhausts the ether 
vapour from the refrigerator and forces it into the 
condenser; and, 3rd, the condenser, in which the 
liquefaction of the ether vapour is again effected. 

Our engraving on the present page will show the 
general appearance of the machine. ferring to the 
cagreving, A,.is the double-acting air-pump; B, the 
refrigerator ; ©, the condenser ; and D, the ice troughs, 
the construction and use of which we shall uapleis 

resently. The refrigerator, B, may be described as a 

ind of vertical multitubular boiler, the tubes of which 
are, when the machine is employed for ice making, 
traversed by a stream of strong brine, this brine being 
re an the machine is used for cooling only, 
by the water which is to be cooled. The tubes are of 
thin copper, and are of small diameter, whilst by an 
arrangement of diaphragms the water or brine is made 
to traverse the length of the refrigerator several times. 
The liquid ether from the condenser is admitted to 
the lower end of the refrigerator, and in consequence 


“ as 
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of the vacuum formed by the air-pump it there evapo- 
rates, absorbing heat from the brine or water. e 
vapour {arising from the evaporation of the ether is 
drawn off by the air-pump from the top of the re- 
frigerator and ‘transferred to the condenser, which 
consists merely of a coil of pipe enclosed in a wooden 
tank containing water. In’ the condenser the ether 
vapour, which has become ‘heated by its com- 
ression, parts with its heat and becomes if uefied, the 
iquid ether thus obtained being, as we have said, 
transferred through a pipe back again to the refrige- 
rator for re-evaporation. 

The machine at Messrs. Truman’s brewery is used 
sometimes for ice making and sometimes for cooling 
the water used in’ the ordinary refrigerators on the 
establishment, and it is for the latter purpose that it can 
be used most economically, as we shall show presently. 
The air pump of the machine is 20 in. in diameter 
with a stroke of 37 in., and it is driven by a 15-horse 
non-condensing horizontal engine—also made by 
Messrs. Siebe—at a speed of 40 double strokes per 
minute. The general arrangement of the air pump is, 
as will be seen by our engraving, similar to that of a 
table engine, the cylinder being placed in a vertical 
position on an entablature, beneath which the crank 
shaft, by which the machine is driven, is situated. 
The sealant practicable amount of clearance is allowed 
between the piston of the pump at the ends of the 
stroke and the cylinder covers, and every care is taken 
to arrange the valves so that the capacity of the waste 
space which the pump is unable to clear of vapour at 
each stroke is reduced to the smallest possible amount. 
So well has this been done, that the pump is capable 
of producing a vacuum of 29 in. of mercury; but the 
vacuum which ordinarily exists in the refrigerator, 
when the machine is in regular use for ice making, 
averages 26 in. of mercury, and that when the machine 
is cooling water only about 20in. The difference 
between the two pressures last mentioned is due to 








| 





‘ 


the fact that when the machine is employed for ice 
making, the ether vapour in the refrigerator falls to a 
much lower temperature than when the apparatus is 
used for coeene. wine only, and this being the case 
its tension is less. Thus, when ice making is 
going on, the brine passing through the refrigerator is 
cooled down to from 10° to 18° Fahr., and is, in fact, 
returned to the refrigerator to be cooled when at a 
temperature.of 32°; whilst, when water only is being 
cooled, the temperature does not fall below about 
39° or 40° Fahr. 

The pressure in the condenser varies, in the case 
of the machine at Messrs, Truman’s brewery, from 
2lb. to 3b. per square inch, according to the supply 
and. temperature of the water used for condensing 
purposes. With an abundant supply of water, the 
pressure in the condenser would, when the machine 
was ice-making, be practically nothing; but the ex- 
istence of a slight pressure in no way interferes with 
the working of the machine, but merely throws a little 
extra work on the pump. It may be noticed here, as 
a distinctive feature of Messrs. Siebe’s machine as 
compared with the refrigerating machines acting by the 
expansion of compressed air, or by alternate produc- 
tion and liquefaction of ammoniacal gas, that no parts 
of the apparatus are subjected to severe pressure. 
The 2 1b. or 3lb. pressure per square inch in the con- 
denser may be considered to be practically nothing, 
whilst the refrigerator is subjected to a ipaves | 

ressure only, and that, of course, cannot exceed, 
owever ae it may approach, the pressure of the 
atmosphere. With such low pressures as these, there 
is, of course, no difficulty, by the aid of good work- 
manship, in making all joints perfectly tight, and thus 
arding against lossof ether. As the heat generated 
by the compression of the ether vapour is consider- 
able, the stuffing-box through which the piston rod 
passes is kept cool by ic of water, and similar means 
are employed to cool the delivery valves. 
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We have said that when the machine is employed 
for cooling water only, this water, of which the 
temperature is to be reduced, is passed direct through 
the refrigerator. Now, in the event of the stream of 
water thus passed through the apparatus failing from 
any cause, that water which was contained in the ‘re- 
frigerator at the time of the stoppage would, if the 
action of the machine was allowed to continue, be con- 
verted into a solid mass of ice, and much inconvenience 
and probably damage to*the apparatus would be the 
result. To do away with the chance of sucha mishap, 
Mr. King, the engineer of Messrs. Truman’s brewery, 
has erected, in connexion with Messrs. Siebe’s ice- 
making machine,a simple and effective contrivance 
which we may describe here. . On the side of the tank 
into which the cooled water is delivered from the 
machine is placed a bracket which carries a lever, having 
at its inner end a copper cup with an adjustable opening 
in the bottom. The outer end of the Co is provided 
with a weight which is slung from a pulley running on 
the top of the lever; and moreover a catch or detent 
is so nent with regard to the outer end of the lever 
that the latter in falling will act on the detent and thus 
liberate two powerful alarums, orfe situated in the room 
containing the ice-making machine and the other in 
the room in which the engine driving the machine is 
placed. Under ordinary circumstances the weight on 
the outer end of the lever is run up close to the fuleram; 
and the action of the arrangement is as follows :—The 
cup at the inner end of the lever is so situated ‘with 
regard to the pipe which delivers the water fromthe 
machine that, so long as the stream remains wnin+ 
terrupted a certain portion of it falls into the“eup, 
which is thus kept full. Under these circumstances 
the cup, with its contents, overbalances.tae weight on 
the outer end):of. the lever, and, the latter is main: 
tained in a horigontal position. - Should the supply 6f 
water fail, however} "the ‘stream ceases to'fall into’ the 
cup, and the latter; becoming emptié® by the opening 
at the bottom, is overbalancéd™ by the Weight, which 
thus depresses the outer end of the lever, causing the 
latter to act on the detent, and set the alarums in 
action. The weight beingslung from a pulley, in the 
manner we have described, runs down to the outer 
end of the Jever as the latter becomes inclined, and 
thus acts with more power and certainty. The ar- 
rangement is altogether very simple, and it answers its 
purpose admirably. 

When the machine is used for ice making, strong 
brine is, as we have stated, employed to communicate 
the cold—if we may be permitted to use such an ex- 
ace the refrigerator to the water to be 
rozen. The manufacture of ice is carried on by the 
aid of ice troughs, which are long wooden vessels 
about 21 in. wide by 2 ft. deep, placed in a slightly in- 
clined position near the machine. Each ice trough is 
fitted with a number of wooden boxes, each containing 
several flat vessels made of thin .copper,-in which the 
water: to.be frozen is placed. . Those: sides- of --the 
boxes which abut against each other when in the ice 
trough, are cut down slightly below'the level ‘of the 
other sides, so that the cold brine which is .delivered 
into the box atthe higher end of the trough may flow 
down: from one box to’ the other, finally eseaping at 
the lower end. A short distance: from’ the-upper‘end 
there is placed across each trough a movable’ partition 
against which the top box abuts; whiilst at the lower 
end there is.a serew which forces the boxes closely 
together, and thus prevents the brine-from flowing 
down between them. 

The method of-using the arrangement above de- 
setibed.is as follows: Let us’ sappose the: Whole of 
the: boxes of a trough-to be charged with water, and 
the apparatus to have been at work a sufficient time 
for the water contained in the vessels in the top box 
to have become frozen. ‘ This beitig the case; the par- 
tition near the top of the trotigh’ is removed, and. by 
means of the screw the boxes are forced towards the 
upper end until the seeond box: has arrived at the 
place formerly occapied: ‘by the first.. - The first box 
can then be lifted out, the partition replaced;-the screw 
slacked back, and a new box inserted: at the lower 
end of the trough. The eopper vessels are then lifted 
from the box whieh has been removed from the trough, 
and each is dipped for a-short: time into -hot water. 
By this dippimg a thin film of the ice in-eontact with 
the metal is-melted, andthe block ‘can then be-readily 
turned out from the vessel or mould: in which it has 
been formed. - The moulds-are made ‘to taper slightly 
in their depth, te assist in the delivery of the ice, and 
the blocks formed are thus, of course, also tapered in 
their thickness. They are, however, readily stacked 
with the thick and thin edges of the successive blocks 
placed ber. 

The cold brine is, as we have said, delivered into 





the boxes of the ice troughs at the upper end, and 
thus each box, as it is successively moved upwards, 
meets with colder and colder brine. The brine is 
cooled down by the machine to from 10° to 18° Fahr., 
and on its escape from the lower ends of the troughs, 
it is pumped back at a temperature of about 32° to be 
recooled. The troughs have wooden covers through- 
out their length to prevent the absorption of heat from 
the air by the brine or ice in process of formation. 
The brine is delivered into each trough by falling over 
a kind of weir, and when the series of boxes is being 
traversed upwards for the purpose of removing the 
top box, this latter is covered by a metal spout, which 
conducts the brine down to the second box, and thus 
prevents it from falling on the ice in the upper moulds 
as they pass under the stream. 

We must now say a few words respecting the work 
which the machine is capable of performing.” It is 
well known that when ice at a temperature 
of 32° is transformed into water at the same 
temperature a certain amount of heat ‘is ‘absorbed 
or rendered latent; and that on the other hand 
when water at 32° has to be converted’ into ice 
a similar amount of heat must be withdrawn’ from it 
in order that it may assume the solid state. The 
amount of heat rendered latent during the'liquefaetion 
of a pound of ice at a temperature of 32° is 142.4 
thermal units, or, in other words, an amount which 
would be sufficient to raise the temperature of a pound 
of water 142.4 degrees. If the ice’is’ at’ a lower 
temperature than 32° it will of course have to be 
taised to that temperature before liquefaetion will 
commence; and the amount of heat necessary to 


do this may be said to be approximately half as* 


great as that which would be necessary to raise a 
similar weight of water theysame number of degrees. 
Strictly the specific heat of" ice is .504 that of water 
being represented by 1. “These facts must’ be borne 
in mind in considering thé’ performance of tlie machine 
Weare describing, 

Mr. King has recently made some éxperiments on 
the relative results obtainable by employing Messrs. 
Siebe’s machine for ice making, or by using it to merely 
cool the water employed in the ordinary refrigerators. 
In the first place two experiments were made on 
ing water by ice, the ice used in one experiment bemg 
that supplied by the Wenham Lake Company, and‘in 
the other that produced by Messrs. Siebe’s machine: 
The results obtained in the two cases ‘were identical; 
and it was found that 18 barrels of water could'be 
cooled from 61° to 51° Fahr., or 10° by the use of 
4 ewt. of ice. In this case*eack pound’ of ice; “in 
being converted into water at a fitaltemperature’6f 
51°, would absorb 142.4-+-(51—32)=142.44+19= 
161.4 units of heat; and as 4 cwt. of ice were used, 
the total heat absorbed would be 448 x 161.4=72,307 
units. On the other hand the 18 barrels of water in 
cooling down 10° would give off but 36018 x 10= 
58,800 units, and the difference amounting to 72,307 
—58,800=13,507 units must have been absorbed 
from the vessel containing the water, or from the 
atmosphere. Experiments of the kind above men- 
tiored are valuable as showing the results practically 
obtainable as compared with those which might have 
been anticipated from theoretical considerations. 

The refrigerating machine at Messrs Truman’s is 
capable of producing 6 tons of ice in the twenty-four 
hours, or 5 cwt. per hour; and taking the result: of 
Mr. King’s experiment that 4 ewt. of ice is capable, in 
ordinary practical working, of cooling 18 barrels 
of water f°. we tlius see that Messrs. Siebe’s 
machine would, if employed to make ice, be capable 


EX5 99.5 ‘barrels ‘of water 10°, or 


225 barrels of water 1°, per hour. Reducing this. per- 
formance to thermal units we find that. the machine 
would manufacture sufficient ice to absorb in ordinary 
ractical working 225 x 360—=81,000 units of ‘heat. per 
our, . 
Let us: now compare the above results with that ob- 
tained when the machine. is employed to merely cool 
water’ to be used. in the ordinary refrigerators. In 
this case, Mr. King bas found. that. the machine is 
capable, of reducing the temperature of 26 barrels of 
water hourly by from.21° to 26°... Taking the average 
reduction of temperature as 23$°,.this performance is 
equivalent. to eelindiegyetbe temperature. of 2623.5 
=611 barrels 1°, or tothe absorption of 611 x360= 
eae units of heat vper hour... This. result, is 
$1,000 2.8 times as great as that obtained when 
the machine was’ empldyed‘to manufacture ice, which 
was afterwards uséd for cooling ;’ but ‘the difference, 
great as it undoubtedly is, can, we cotisider, be readily 


of. cooling: 





accounted for. Inthe first place, when the ice-making’ 
process is going on, the refrigerator and the adjoining 
parts are reduced to a lower temperature than when 
the machine is merely cooling water, and they, there- 
fore, absorb heat more rapidly from the atmosphere. 
A further absorption of heat from the air, or, as we 
may call it, loss of cold, goes ou during the transfer 
of the brine from the refrigerator to the ice-troughs, 
and also during the passage through the latter, and on 
its way back from them to the refrigerator. Other 
losses are caused by the dipping of the ice-moulds in 
the hot water, by the absorbtion of heat from the new 
moulds and boxes placed in the ice-troughs, by the 
melting of the ice when stacked, and by its subsequent 
handling. These various causes are, we think, quite 
sufficient to account for the difference between the 
two sets of results above mentioned, and these results 
themselves point out strongly the advisability, for 
economical reasons, of using refrigerating machines for 
cooling directly the water to be used in the ordinary 
refrigerators, instead of employing them to make ice 
to be subsequently used for cooling water. 

It is to be regretted that the indicated horse power 
required to drive the machine at Messrs. Truman’s 
brewery has not yet been ascértained, but the con- 
sumption of coal hasbeen obseryed, and has been 
found to be 44 ewt: for each ton of ieeiproduced. A 
comparison of indicator diagrams taken from the en- 

ine driving the machine, with other.diagrams taken 
om the machine itself, would be very interesting, 
and still more interesting would be a comparison of 
the last-mentioned diagrams withobservations, simul- 
taneously made, of the quantities of water cooled in 
the. refrigerator and heated, in the condenser. Some 


time-we hope to be able to make these latter com- 
parisous ; but meanwhile we may explain the results 
which’ we anticipate would:beshown,. And here we 
“refrigerating machine,” 


may premise that the name 
alihouge undoubtedly a correct one, is one which is 
aptito lead:te a misconception, of the-duties which the 
machine is constructed to perform. In reality the 
machine. is but a transferrer of heat from one body 
of water to another, the heat absorbed in the refrige- 
rator from the water or brine not being lost, or de- 
stroyed, but being imparted to the water in the con- 
denser. The ether vapour merely acts as a carrying 
medium, and transfers the heat just as a sponge might, 
by alternately expanding and squeezing it, be employed 
to transfer the water itself from one vessel to another. 
Supposing that it was possible to transfer the ether 
vapour from the refrigerator to the condenser without 
the exertion of any power for working the air pump, 
and supposing also that all radiation and absorption 
of heat by the communicating pipes and the vessels 
themselves, &c., could be prevented, it is evident that 
the whole of the heat absorbed from the brine or 
water passed through the refrigerator would be given 
up again to the water inthe condenser. It is, how- 
ever, impossible that such a state of things as has 
been just supposed should exist; and under the cir- 
cumstances whieh obtain in practice, we shall see that 
the heat given off to the water in the condenser should 
exceed that absorbed in the refrigerator, and this for 
the following reasons: On (what we may term) 
the cooling side of the machine, or that on which the 
refrigerator is placed, all the exposed surfaces tend to 
absorb heat from the atmosphere, whilst on the con- 
densing side, the opposite state of affairs exists, the ex- 
posed parts all radiating heat. Itis probable that in prac- 
tice the absorption on the one side of the machine is . 
about eounterbalanced by the radiation on the other, 
and that the two actions are thus so nearly neutralised 
that they cannot affect greatly the amount of heat 
transferred: from the refrigerator to the condenser, 
This being the case, it remains to account for the heat 

which, in the form of work, is put into the machine b 
the er applied to drive it. Asa thermal unit is 
equivalent té 772 foot-pounds of work, we should, 
theoretically, have: for ‘eacli 772 foot-pounds of work 
expended in driving the machine a thermal: unit ot 
heat:imparted to the water in the condenser over and 
above! that ‘transferred to it from’ the refrigerator. 
Thus, if the -power actually absorbed’ in working the 
macbine amonhted to 12 horse power, we should have 
33,000 x 12=396,000 foot-pounds of work expended 
aan 


per minute, and this should reappear as —Z-5 


514.2 thermal anits of lidat “per minute developed im 
the’condenser, in addition to that transferred from the 
réfrigerator. In practice, of edurse, the aniount of 
heat imparted’ to the condenser in the manner 
above explained, ‘is reduged by the proportion 
of “the. ‘power “ab in’ overcoming - friction, 
&c.; and in the case of some experiments made 
on” one of ~ Mr:~ Kirk’s © refrigerating machines 
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at the ate Chemical Works, this proportion 
amoufited to about to 22 per cent. the heat 
roduced by the combustion of the coal under. the 
boiler supplying steam to the Sg by which the 
machine is driven, is—reduced of course by certain 
losses—finally transferred to the water inthe con- 
denser of the ice-making machine: ~The heat produced 
by the combustion of the coal first evaporates a 
certain quantity of water into steam, this steam is 
utilised in the steam engine, and. thie power thus 
developed, being employed ‘in driving the-iee- 
maching, is finally re-converted inte heat, and imp 


to the water in'the condenser. “++ . : 
Wé, thus see'tliat. the coal expended in making a 
ce ‘quantity. of, ice or in producitig a certain cool- 
ing at thesame time heats a eertain quantity of 
water” ¥ condenser ; and this water may be trans- 
ferred! na ta boilers, and thus4éséen the amount 
of wokk which these boilers have to perform. Really, 
the , she only,coal which can be-fairly said to be 
expended ing a certain. quatitity of cold is 


the excess@f tlie amount actually.cotisiimed above ‘the 


quantity which itwould have been neeessary to consume 
in order duce the same amouitt of heating effect 
as ig. developed im the condenser. , What the amount 
thus actually is, it will require some further, 
observations¢o.ascertain, and it a to us to be 
important that these observations should be made. 


ogether we consider that refrigerating machines 
such..as Messrs. Siebe’s may in a large number of 
casea~be..employed in breweries. with very, consider- 
ableedvantage, and, as we said last. week, we have no 
dowbt ‘that the example set by Mr. King will be ex- 
tensively followed. Messrs. Siebe are, as we mentioned, 
erecting asecond machine at Messrs. Truman’s esta- 
blishment.* 


THE INSTITUTION OF CIVIL ENGINEERS. 
November 17, 1868. 
Cuarizs Hutton Grecory, Esq., President, in the Chair. 
Tis was the first meeting of the Session 1868-69, and it 
was held in the new building, erected during the recess, and 
upon the completion of which, according to the promise 
made by the Council, the President congratulated the mem- 
bers, taking occasion to remark that the Council had placed 
upon their private minutes an unanimous vote of thanks to 
the architect, Mr. T. H. Wyatt. The President observed 
that the contractors, Messrs. Holland and Hannen, were also 
entitled to commendation for the manner in which they had 
carried out the works, within the time specified in the con- 
traet—a result to which the personal care of -the Secretaries 
had largely contributed. 
The paper read was “On Lighthouse Apparatus and 
by Mr. David M. Henderson, Assoc. Inst. C.E. 
It was stated that this communication might be regarded as 
“On the Optical Apparatus = ec 
. t. C.H., 













ss used in lighthouse apparatus was nearly all 
de eeta Birmingham, and was of the kind 
ntiwh by the tiame of crown glass. Different mixtures had 
uployed for the purpose; but.M. Reynaud, the direc- 
French lighthouse service, now gave the composi- 
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72.1 
até 12.2 
bas bee 15.7 
Alumina and 
Oxide of Iron traces. 
100.0 


At Birmingham various mixtures had been tried, of which 
several examples were given, the following being about an 


average :— 


owt... qrs..Ibs.i:: 
French sand ve ‘is 5 0 0 
Carbonate of soda aie 1 3 7 
Lime ote ose soo 0 2 7 
Nitrate of soda ... ose 0 1 0 
: Arsenic. . -  «« we 0....0...8 
English glass was supposed to be of the refractive index of 





# In the course of our Tenarka fc Dagg ong ot se ad 

croft’s refrigerator in our last. number, we criticised the 
= ti which the distribution of the water was effected, 
and stated that it would lead to somewhat wasteful results. 
Since these remarks were written we have been informed that 
Messrs. Stirk and Bycroft also work their refrigerator in a 
manner not shown in the drawings supplied to us, but which 
obviates the waste to which we ae According to this 
the side pipes and cocks shown in our illustration are 
ke Sr , and in their ‘stead 


i . | having, of 
ey ply aed fete ee 


In the event of one of the flat tubes failing, can be removed 
and a connexion readily made between the tubes on either 
side of it, so that the refrigerator can be kept at work whilst 
the repairs of the injured tube are ed. Its this 
facility of repair. which forms the. dist tana of 
Maes. Sere sad rer a refigetns flat tubes, we 
may mention, are all made ly uniform, so that any one 
of thean will At say place oq 





1.51, That produced at Saint-Gobain had formerly an index 
of refraction as low as 1.60, but now it was 1.54, and 
frequent experiments were made to ascertain that the standard 
py ey woo th 1 lass enerall suid 
urnace for.meltin was ar in 
‘ bi the ons safeactery saveerias ; 
as to allow of the easy with- 
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—& process occu: 
ws bestowed upon it F ths 
easting. ayera 
each pot wasiabout twenty ; ind the 
time the, pot was out of the furnace at each casting was about 
i mentioned’ that Mr. Siemens’s re- 
‘in. use for _the manufacture of 
perfect success, When the metal'was 
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into 
glass was to be cast were arranged round the out- 
side of this table, and were caused to revolve slowly under 
the continuous stream of ae glass flowing from the melt- 
ing pot, so that each mould was filled in succession, thereby 
enabling the immediate return of the empty to the 
furnace. The moulds were of cast iron, of an uni thick- 
ness of §in., and were supported on feet cast on, the size 
being such as to allow 2. thickness of glass all round for 
the grinding process. small lens-rings and prisms were 
cast in one piece, but the larger ones were cast in segments. 
The large belts, or central. lenses for fixed lights, were gene- 
rally cast flat, and were afterwards bent on a saddle to the 
required curve in a kiln. 

Sand, emery, rouge, and water were the four necessaries 
for glass grinding and polishing. The sand had to be ap- 
plied, with abundance of water, until it lost its cutting quali- 
ties. The emery, after being ground to a fine powder, was 
agitated in water, and the mixture was p through a 
series of vats or tubs, so that the emery was divided into as 
many qualities as there were tubs, the coarsest being de- 
posited in the first tub, the finest in that furthest from the 
supply. The rouge, which was an oxide of iron, was pre- 
pared from the sulphate, and was separated into qualities by 
means of water tubs, as in the case of theemery. The glass 
of optical apparatus was ground on horizontal circular tables, 
securely fastened to the tops of wrought-iron vertical 
spindles, which received motion from the main shafting in 
various ways. The surfaces of these tables were divided out, 
like the face plate of a lathe, to receive the different sizes of 
“ carriers,” or supports of cast iron, which were bolted to them, 
and were arranged to hold the lenses or prisms to be ground. 
Plaster of Paris was then laid on the “carriers” in bands, 
the bands being reduced to the exact size by turning the 
table round under a gauge secufed to the framing of the 
machine. Théglass was laid on these strips, and was sécured 
in place by means of pitch, care being taken’in the larger 


sizes, which were in to place a thickness of 

pitch between joint, so glass. did, not touch g’ 

A detailed account was given.of the method beh era 
-— ga 


belt, or central lens, of a fixed a 
bull’s eye or central piece of an annular Jens,’ ; 

The various sizes of catadioptric lights-were next given in 
detail ; and it was stated that, in order to. produce a distinc- 
tion between different lights, some, were;-fixedand. others 
revolving, while there were combinations, of the two 
classes. in, there were ions to render fixed 
lights intermittent, and colours had also ‘been employed, to 
both fixed and revolving lights. 

In reference to the method of mounting the lenses and 
prisms, it was remarked that sea-lights, on account of their 
size and weight, were necessarily divided into several por- 
tions. The section of the apparatus, consisting of lower 
prisms, lenses, and upper prisms, gave a convenient division 
into three tiers, each of which was subdivided into panels of 
a convenient size. Ina first order fixed light, the circum- 
ference was divided into eight panels of 45° each, which were 
made of gun-metal racks, or side pieces, formed to receive 


the lenses or prisms, these side being connected to- 
gether by gun-metal segments of rings at the top and bot- 
tom. to describe minutely (1) 


author en, gssesone® 
one segment of a first r light, in which all the joints of 
the panels were vertically over each other; (2) an arrange- 
ment with inclined lens panels, the upper prism panels being 
so placed that their joints did not come vertically over those 


of the lower prism.panels; (3) a first order apparatus, where 
the upper and lower earees ; (4) an eight-sided 
light, collecting the whole light inte eight beams 


reyol: 
of. Tays; and (5). first order apparatus, common’ 
alled a “fixed light varied Praag 004 a ‘tle whiek 
did not conyey the actual as the fixed light was fol- 
lowed by an_eclipse, then a flash, and next, an eclipse, the 
same being continually repeated. 

| The construction of the panels was referred to’ in detail ; 
and it. was observed that, when ‘the fitting was finished, the 
panels were taken to the erecting shed, where. they .were 
erected on their pedestals, or on, what was more convenient, 
a revolving table, specially constructed so that, each panel, 


. 


The arran, t of panels generally was? 
placin iad onal ovis Ueecallien san rapes 
vertically over each other. It had in its fayéur sim 
minimum loss of light, a minimum 


i 


J 


doe frre a! mye This plan, however, rendered as 
many points, on small ares, on the sea as there were 
stan in the lantern, to be illuminated with a consider- 
ably weaker light. The late Mr. Alan Stephenson was the 
first to introduce inclined lens- with a view to equalise 
the distribution of light on the sea, but he was no doubt well 
aware, that the total loss of light would be increased, Inclined 


/ | standards had been adopted in several instances, but .with- 


The hori 


out any alteration in the optical apparatus. 
Seaver resulting from the size of 
ticular, ease = Fy. might > _ 
standatd was inclined over an angle of 74° in 80 
when an observer was placed in front a pe 

nearly stopped off the light from him throughout its entire. 
‘height, commencing on one edge of the 
on the other, thus obstructing much light which 


cessfully passed through the apparatus. The lantern of Mr, 
Jas. N. Douglass, M. fnst. C.E., the engi to the Trinity 
‘House, was designed to render impossible a correspondence, 


or optical coincidence, between the framing of the apparatus 
and that of the lantern. In the author’s opinion, this lantern 
was expensive, from the amount of workmanship of a costly 
class, and from the glass cut to waste. 
ement been designed by the author, with a 
view to obviate the objections to previous methods. The first. 
consideration was the optical apparatus, and it was ap- 
parent, that a minimum amount of light was stopped by 
vertical panels, and that it was possible to divide the previous 
large obscurations into a greater number of er ones, 
thus equalising the light without increasing the total ob- 
scuration. By excentering, or placing the various tiers of 
panels, so that their joints did not come vertically over each 
other, each previous obscuration was divided into three. 
The amount {of exeentering n depended u the 
size of the flame, so as to enable one obscuration to eom- 
pletely. passed before entering upon another. In a. first 
order, for example, the els were 45° each; and, as there 
was an intermediate rack in the prison panels, there was a 
space of 22i° between each obscuration.. Each large ob- 
scuration could be divided into three small ones, which, if 
placed at intervals of 74°, would never allow more than one 
obscuration to be visible at a time. The next consideration 
was the lantern, which, when ed with excentered 
panels, was rendered less rigid, owing to its weight not bein 
transmitted continuously downwards, as was the case wi 
vertical continuous standards. This want of rigidity would 
be Objectionable in a light illuminating the whole horizon, but 
in those illuminatin co 180° to a one were by far the 
most common), the dark are could be filled in with solid iron 
lates, by which any amount of rigidity could be obtained. 
'y the substitution of triangular frames in the central tier, 
it was still possible to retain the upper and lower panels ex- 
centered, and to render the framing perfectly rigid, in fact 
more so than with the vertical continuous bars of the old 


lass. | lanterns. 


lantern with inclined standards, (2) of the lantern to which 
the French engineers for all apparatus burning oil, 
and (3) of the lantern i by the author to ensure the 
most uniform distribution of hght. 

The. three principal varieties of lamps in use for sea: lights 
were the mechanical, the high reservoir, and the pressure. 
The mechanical were the most general, being used.in Seot- 
land, France, and miany foreign countries. The, oil was 
forced over the burner by pumps, which were worked by 
clockwork placed underneath and driven by a weight. One 
of the best high reservoir lamps was that desi by Cap- 
tain Nisbet, of the Trinity House, and which been ap- 


A detailed description was then Ser (1) of a first order 


plied to several En hthouses. Lamps of this class, 
were not, however, applicable to revolving lights, or those 
illuminating all the horizon, on account of the obstruction of 


light that would be caused by the reservoir. The pressure 
lamp of M. Degrand, of Paris, was next noticed. it the 
oil was forced over the burner by means of a weight ing 
directly on the surface of the oil. It was found that the 
between the piston and the cylinder in this lamp 

the leather packing liable to turn over when the oil 

got heated, and softened the leather; added to this, there was 
no provision for varying the weights on the piston. To meet 
these objections, M. Masselin designed a lamp with external 
gave excellent results, and had the advantage, 


aaa & the high ir lamps, of being I 
not "reservoir ually 
well adapted for fixed and revolving lights, whahax the 

horizon illuminated or not. This lamp was 


whole was 

minutely described; and in the next section of ‘the paper an 
account was given of a first order clockwork, consisting of 
two trains of wheels—one for driving the apparatus, and the 
other for driving a flywheel with hastathe tate oe rane 


lating the ‘ 

In conclusion, the means for lighting the entrance 
to’ Odessa harbour were i At the extremity of one 
breakwater a tower was built, to contain a fourth opti- 
cal apparatus fixed for 270°, with a metallic reflector for the 

ing 90°. At the extremity of the other breakwater a 





or part of a panel, could be brought in succession opposite 


beacon was erected ; but it was required that a light should 
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trance to the harbour to illuminate the beacon, producing 
thus what was called an Apparent Light. On account of the 
distance of the beacon from the holophote, 300ft., much 
light was lost, and the divergence of beacon was small, 
but ample for what was required, as it was placed low, and 
a range of only about one mile was required. 

The communication was accompanied by fifty-six large 
diagrams, and by six sheets of carefully executed drawings 
to a reduced scale. 








THE BUMPTIOUS BRIDGE OF BOUTET. 

Ir a few additional straws would suffice to break the back 
of that all-absorbing dragon, Centralisation, we think the 
St. Georges of the present day should hail the advent of the 
following pretty little scheme with the liveliest demonstra- 
tions of satisfaction 

His Imperial Majest ay me IIL., statesman, soldier, and 
scholar, yearning for fresh laurels, and there being no other 
worlds to conquer, has, it appears, recently, by a wave of the 
Imperial wand, transform himself into a court of referees on 
purely engineering questions, and performs the functions 
eal delegated to a scientific assembly of that nature. The 
important question of international communication between 
England and France has, of course, engaged the most >rious 
attention of our ablest engineers. The further length « f time 
to which the asphixiating and hydropathic appliances, com- 
monly called the cabin and deck, of a Channel steamboat, 
will be considered endurable by the passengers is rather 

roblematical. When we consider, however, the extremel 
irritating nature of the violent organic disturbances which 
are commonly entailed on a convivial Cockney, when crossing 
in one of the miserable cockleshells doing duty at present, 
we cannot but think that before long “our merry, merry 
men” will uprouse themselves and insist upon some modifi- 
cations of the present system. 

One of the most feasible schemes is Mr. Fowler’s system of 
running the trains straight off the railway on to the deck of 
a steamer, as large as the Great Eastern. And one of the 
most imbecile, and we must add, the most insufferably im- 
pudent scheme, is the following, which, according to an 
authorised lying before us, has passed the French 
Court of Referees, that is of course his Imperial Majesty, 
with acclamation. With this certificate in his hand, the 
author of the scheme, who styles himself an engineer, hurries 
over to the El Dorado (London), and forthwith establishes 
offices in the City, and commences to issue shares in a com- 
pany for carrying out the following magnificent pro me. 

A tunnel, under the Dover Channel, being rather un- 
pleasant travelling for tourists generally, and special pro- 
visions for unprotected males and females being most decidedly 
indispensable in an underground trip of twenty miles, why not 
make a bridge over it ? e amount of ozone inhaled must 
be something exhilarating, when one is whisked through it 
at the rate of a mile a minute. It is true the navigation 
must not be interfered with, but that difficulty is easily got 
over by making the arches sufficiently high, say twice the 
height of the Monument, and by placing the piers not too 
close together, say not nearer to each other than the Marble 
Arch is to St. Paul’s. By this means, we should only require 
nine piers between Dover and Calais, so that there would be 
no danger of collision from ing vessels. 

Surely, with all these piers, this magnificent bridge cannot 
be “the baseless fabric of a vision?’ But, alas, there is a 
trifling engineering difficulty with the superstructure of the 
bridge. A = of two or three miles is rather difficult to 
complete. e Britannia tubular bridge, carrying the Irish 
railway traffic, is one-twelfth of a mile span, and that is the 
longest that we can yet boast of. But then, says our Belgian 
adventurer and his Imperial protector, all existing systems 
are wrong. Telegraph wires span vast stretches of houses 
and streets, far above our heads, then why not strain a lot of 
longer wires between the nine piers of our bridge, and run 
the trains over o— ? ae 

Certainly—why not es , however, a prelimina 
equines on a smaller iodig om the “ Engi ver” hail 2 
Hansom, and tell the man to drive along one of the telegraph 
company’s wires—say from his own office.to Colney Hatch. 
We think Cabby would estimate the mental capacity of his 
fare at its true calibre. 

Such, in all simplicity, is the scheme advanced by the 
Belgian adventurer, and for which a proportion of the pre- 
liminary capital has been already subscribed. Were it not 
for the dazzling brilliancy of the Imperial nimbus, the 
weakest-eyed speculator would see through the whole affair. 
As it is we imagine shoe-leather rather than cheque-books 
will be most generally in requisition in answer to the im- 
portunity of this “sturdy beggar.” But, we would ask, is it 
rey a in the Emperor of the ch to lend the prestige of 

is name to such a trans t scheme for extracting money 
from the pockets of confidi — ladies and half-witted boys? 
Nay—s it even honest >— Gloworm. 








Proposed TrkamMways.—Parliamentary notice has been 
given for the formation of a tramway company, which pro- 
yom lay down lines from the outskirts of London to 

th, Croydon, Richmond, Hounslow, . Uxbridge, 
Edgware, Harrow, and Barnet. They are to be- worked 
subject to the supervision of the Board of Trade and the 
Trustees of the Highways, in order to preclude all sy 
of annoyance or danger to other descriptions of public traffic. 
= wer is contemplated in the frst instance, but it is 
v 
practicable. The trams will be ona level with the general 
surface of the road, and they will be adapted to the existing 
omnibuses. It is estimated tha’ the expense of construction 
per mile may be kept within 1800/. The designs have been 
prepared by Mr. Page, C.E. 
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Messrs. Handyside and Co., of Derby, 


from the designs of Messrs. Best and Holden. 
membered that we published, in an earlier volume, an 
arrangement for effecting the same purpose, schemed by Mr. 
James Dunbar, and in use for a considerable time at the 


It will be re- 
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Chartered Gasworks. “Mr. Dunbar has since then so far im- 
proved his original plans, that he has produced an effective 
and drawing machine, free from the some- 
disposal of the which is one of the 
prominent features in Messrs. Best Holden’s machine, 
although extended experience of the latter has been successful. 
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APPARATUS FOR MASHING ROASTED MALT. 


DESIGNED BY MR. JAMES STEEL, GLASGOW. 
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We illustrate, in the annexed e ing, an arrangement 
roasted malt, yr E™ I 
patented, by Mr. James Steel, the well-known brewer 
engineer of Glasgow, and which appears 
of attention. In our engraving, 


which has been designed, and 


mash-tun of a brewhouse, in 


a day’s operations in a brewery, the 
pale, amber, and brown malts, in what poigenians they 
may be used, may be supposed to have been mashed. This 
operation being completed, the roasted malt is mashed in the 
subsidi aaiten B, at a temperature suitable to itself, 
retained until the 


in the principal tuns are 
is is the case, the tap, C, is 


ed, and the wort allowed to run into the tun, B, under 
false bottom, which serves as a distributor, and up through 


ing off, through the ci 


the plans, 


into the annular space. 


cock, E, into the tender or the 
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of the grains from 30 to 50 per cent., which, in a season such 
as the present, where fodder for cattle is at a maximum 
price, re} ts about 1s. a quarter, or in the large breweries 
from 10002. to 2000/7. a year. only other method by-which 
the colour can be wholly got, viz., that bal ing the roasted 
malt into the boiling back, injures the ity of the porter so 
much that brewers, as a rule, prefer to lose the value on the 
grain. The third method, sometimes practised in small concerns 
—that of having a distinct mashing for the roasted malt—is so 
far from wise as to be scarcely worth maintaining, 
form it properly twice the quantity of water be wanted 
that is for the brews, and any abstraction of water 
from themain body of the goods would be followed bya lossof ex- 
tractive matter of more value than the roasted malt altogether. 
By Mr. Steel’s method the roasted malt can be mashed 
at any heat found most suitable. The grains are kept white, 


Geresets a be raed 3 Those ib tho aubeidiany bag’ bed 
can over in tun, thus 
ing all the ing or other matters contained in it, 
without the bad flavour ing from the boili 
io pabestee Bis One apr enced 
sufficient length of time to prove many advantages, 
without any drawback to the favour of keeping Gualiny ot 
the article which it is employed to . 
ws above desaribed ia, we whderstand, being ibs by 
Morton and Wilson, of Stockton-on-Tees, 
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- BREWING AND BREWERIES. 
No. XXXIV. 
Tue Process or FERMENTATION. 


Arrenr being cooled down by passing it over coolers 
or through refrigerators, the wort is conducted to the 
vessels or tuns in which it undergoes fermentation ; 
and before proceeding to describe. the appliances 
ployed for carrying on thab ppoeeas Tendi r the vari iow 
systems in use, it will be negessaryder wantovex pla 
what fermentation really is.),Dhpre uae gikopetiiens 
number of kinds of fermentishiimyll 
three varieties in which the;b 


rested being the Ie dhe es ° 





Ms 


vinous, and the acetiey 
tion we have alreadyisy 
cess of mashing, 
the malt is, by th 
into cna, su ’ 
is termed the ; tation son. aeec 
of sugar being the’resulfi-- Lethe aleoholie/‘or-vinous ° 
fermentation, which ‘is the change ordinarily called 
simply “ fermentation” in a brewery, a greater or less 
proportion of the sugar in the wort is transformed into 
alcohol. The acetic fermentation is that which causes 
the transformation of the alcohol into acetic acid, and 
although this change forms no. part of the manufacture 
of beer, it demands: attention from.the,brewer as a 
thing to be avoided. e. 

"The process which we have specially toleonsider in 
the present instance is the alcoholie or yiuous fermen- 
tation.« Thi -of fermentation: be i i 





age in, 
any ion by the addition of an organie. 
body whi ng: ; entationy;| 
Such bodies ate . sg atk * andl a 
most active inéntio' vegetable alb an 

gluten, ‘and ‘pasticulasly yeast, which is'the a» me 
ordinarily used" breweries } glae, flesh, white.of egg, 
and blood, if they have begun to putrefy,arealso capable 
of exciting fermentation. If, the saccharine solution 
contains cane sagar, this sugar is, in férménting, first 
converted into grape sugar, this latter being afterwards 
transformed .inito ‘alcohol and’ carbonic acid. The 
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perature exercises an i 









the wort, and which is altogether a cruder material 
than the which floats on the surface. The pro- 
portion which the amount of floating yeast will b 


to that of the bottom barm will.depend upon various 
matters, such as the nature of the malt origi ly used 
in the formation of the wort, the heat of the mashing 
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ne - country, «xi! 
We may now proceed to describe the of fer- 
mentation, as carried gut in practice ; and the first point 


on which we have to make some remarks is the tempera- 
ture at which the wort should be “ pitched,” or mixed 
with the yeast in the fermentingituns. This initial tem- 
; rtant influence upon the 
energy of the fermentation, and it has to be regulated ac- 
cording to the atmospherig¢-temperature existing in the 
tun room, the strength of the wort, &, According 
» the practice in this. gountry, the “pitching 

perature will range in different.cases from about 
to as high as 64°, whereas in the Bavarian system 
itis kept as low as from 45° t0.50°. In winter, the 

it being at a low temperature, tends. to cool down 
te wort, and thus check the energy of the fermenta- 
tion ; whilsé, in summer, the air beingfrequently at a 
higher temperature than that at which. the wort is 
pitched, tends to increase the heat of the latter, and 
thus render the fermentation more difficult to.control. 
For these, reasons it is necessary thatythe,pitching 
temperature should be lower in summer than in winter, 














alcohol, of course, rémains in the liquid, whilst the | unless means are provided for keeping the tan room 
carbonic acid es in a gaseous form. ‘The chan artificially eoolin the former season. ‘fhe smaller the 
which take jin saceharine wort whilst under- |.vessels im which the fermentation is earried on the 
going the: io fermentation have beemwyery clearlyy} greater w, » the surface exposed bxgihene in pro. 
stated hy Mitgw#ereimayns follows : 4) er +) i portion to #heir contents, and the greater,; perefore 
Material: rr Composition. Form after Fermentation. 
1 equivalent of ) __ 4eq.of carbon ... ... 24 4 equivalents of car- 
cry’ cane ¢ 171) : 8 a fede sek ide 64 } - al 2 } 80 
—e ’ ea ee Te 4 ih, ae 
1 equivalent o 9} wie, Sugar as 8 | of carbomh,. wi.  «aial®, > =2 of aleohol sae gan 
water. j J 12 2 ofhy aE me renee) 
"180 ‘ 180 “180 
It will be noti¢ed thatthe cape’suiar on its trans- | sill, be the-influence exerted ‘on the latter by the at- 
ape thospheric 


formation intoygrape sugar takes up-an atom 


ned 
that oft originally 


tation is 


tained in the wort, as shown by thé’ explanation.given +: 


above ; and it,also follows’ that t uld:Bé ‘an in- | 


crease in the speeific gravity.of thp;solution »on wort | 


during the time*that heer aaa the cane-sugar . 
into grape sugamiettaking place. 

case pet it iswfact of hich we shall have more to 
say presently. 

As the evolution of carbonic acid gas goes on the 
gravity of the liquid is observed to fall, and this 
gradual reduction of specific gravity is, by brewers, 
termed:,the “attenuation.” The attenuation of the 
wort is'aecompanied by a rise in temperature, and it 
is by this increase of temperature, combined with the 
reduction of the specific gravity, as observed by the 
saccharometer and the appearance of the. “head” 
formed, that the brewer is enabled to judge how the 
process of fermentation is proceeding. 

In the case of the fermentation of a'malt wort, the 
conversion of the sacchatine constituents into aleohol 
and earhonie acid-are not the only changes which 
oceur,. ‘A malt wort contains certain proportions of 
albumen and gluten, and the alcohol formed by 
the process of fermentation acts upon these substances, 
and renders them insoluble.’ Under the. circum- 
stances under which fermentation is carried on in the 
breweries. in this country, one portion of these in- 
soluble ‘substances is buoyed up by the ascending 

lobules of carbouicacid, and, enclosing thpse globules, 
ete the frothy yeast which collects on the surface. 
The remaiving portion of the insoluble matters is de- 
posited:as “bottom barm”’—a’ subsiance which con- 


and it follows, therefore, the weit of “posed, 
the carbonic eS ee ermen- 
-COon-' 4 


(Dhii@sis actually the {% 


rature to which the vessels are ex- 
g, therefore, as the temperature of the 
room is below that of the wort, the 
fermentation may be checked by dividing 





out the latter into a number of small vessels; but if 
ithe’atmospheric temperature in the tun room was higher 
an, that/oftlie wort, the reverse effect would, of 
 gourse, ueeds by ® ssgiem of division. 
rallyyspeaking, caxe-is-taken to;sa-eonstruct and 
place the tun neon: that it; a moderate 


temperature even during the hottest weather, whilst 
in some instances special arrangements for cooling the 
air have been adopted, as we shall explain presently. 
Another matter which effects the initial temperature 
is the character of the beer to be prodiced ; a light 
beer intended for. immediate. consumption may be 
pitched at a comparatively high temperature, whereas 
in the case of a strong stock ale the initial tempera- 
ture should not be higher than 54° or 56°,.and it 
should not, if possible, be allowed to rise more than 16° 
during the process of fermentaticn. Pale ales, also, 
which usually receive. a liberal allowance of. yeast, 
should be pitched a low temperature. 
The quantity of yeast to be added, like the pitching 
temperature, depends upon so many citcumstances 
that it is.impossible to give any general rule, and all 
that can be done, therefore, is to point: out those 
matters by which the quantity of yeast necessary is 
affected. In the first place, there is the quality of the 
east itself, which will vary greatly in different cases. 
he best yeast is considered to he that obtained from 
pale gyles towards the completion of the alcoholic 
ermentation, this yeast being more dense. than. that 
thrown off during the earlier stages, and being, more- 
over, quite free from admixture with the old yeaat 





esists of gluten mixed with the denser impurities. of 


added to the wort to induce fermentation. Yeast, if 


le; water should be 
"¥ ae- “ é WPldcscirai renewed, 
he 0 










an 


collected from the stillions and placed in reservoirs or 
tubs, is apt to “work” and lose strength, and it is 
therefore r to let it remain in the stillions with a 


portion of the drawings until required, when the draw- 
ings should be strained off. If, however, the yeast 
has to be stored, the best way of doing this is to cover 


it with water, and keep it in the place avail- 


thoroughly cool, and 


return, however, to a consideration of the other 





i yeast necessary, and this 
UDO 4 3 , ro- 
will: also -be \affected by the amount of pork a 
hah it is. desired to produce, and by the 
me ee i ogee has been 
ples. ofthe quantitiesof, yeast usuall 
ployod,-wit _ therdifferent kinds’ of beer generally 
bd, wer hen: ing of the general 
to ples we may 
matter which atiects the saliey oF yee F aged is 
Ww the” ast required is 
the temperature at Shieh: tha agles picked, the 
higher this temperature is the less being the quantity 
of yeast. necessary. Mr. Black states that, if the worts 
are got together in the gyle tun at a temperature 
under 60°, about 1b. of yeast per barrel for ev 
10 lb. of gravity per Long’s instrument, will be found 
to produce a loss of 1 1b, in attenuation for every 
degree of heat gained, and he considers this to be a 
good working rule. 

It should be remembered in all cases that a de- 
ficiency of yeast is better than an exeess, as it is 
possible; if the fermentation should be sluggish, to add 
a further supply of yeast, whereas if the Jatter is in 
excess a too violent fermentation may be set up, 
which it may be impossible to control. “Any yeast 
added after the fermentation should be first mixed up 
with a portion of the wort, and then well stirred in ; 
but the practice of thus adding it is not to be recom- 
mended, as it is apt to impart a rank flavour of yeast 
to the beer. In all cases where the weight of the 
yeast per exo it varies considerably—is not 
accurately known, it should be apportioned out. by 
weight, and not by measurement. fore the yeast is 
placed in the tun it is mixed up with a small quantity 
of wort, and left in a warm place until fermentation 
commences, when the mixture, which is termed 
Jobb,” may be added to the gyle in the tun, and well 
stirred in. Some brewers add the full quantity of 
yeast at once, whilst others reserve a certain pro- 

ortion to be added subsequently to strengthen the 
ermentation. So long, however, as the quantity of 
yeast required is accurately known, the former system 
appears to be the preferable one. 

n a thoroughly healthy fermentation the. rise of 
temperature whie ensues as the process goes on 
should be steadily accompanied by a decrease in the 
gravity of the wort, or, for every degree of heat gained 
a pound of saccharine..matter per barrel should, be 
transformed into carbonie acid and alcohol, an. effect 
which will be shown by the saccharometer. Of course, 
however, this correspondence between the increasé of 
heat and the attenuation attained is liable to modifica- 
tion, to some extent, by extremes of heat or cold. 

The stages of a healthy fermentation are as follows: 
In the first place, some six or eight hours after the 
has been added, minute bubbles of carbonic acid gas 
begin to rise, and a thin creamy froth is formed, first 
around the edges of the tun, but gradually extending 
over the whole surface of the liquid. As the tempera- 
ture increases, and the decomposition of the saccharine 
matter becomes rapid, the evolution of the carbonic 
acid gas takes place more freely, and, as a consequence, 
the froth rises, forming what is termed the “caili- 
flower” head. At this stage the aroma becomes very 
perceptible. The cauliflower head should rise 2 or 
3 ft. above the surface of the gyle, and should be of a 
brownish-white colour ; a bluish-white colour at some 
parts indicates unsoundness. ‘The next change consists 
in the breaking up Of the cauliflower head into what 
is termed the “rocky” head, this having a. beautiful 
rocky.appearance, and presenting innumerable points 
all over the surface. ‘Thérocky head is produced by 
the bursting of the globules of froth, the yeast at first 
thrown off not being sufficiently viscid to retain the 
accumulation of carbonic acid. At this stage the 
head falls:some 3 or 4in., and the aroma should be 
very pungent and vinous. 

In the next and last. stage the head again rises, 
forming what is called ‘the close yeasty head, ‘this 





















having the appearance of yeast all over the surface. 
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If the fermentation is a healthy one the head will at 
this stage be covered with small bubbles over the top, 
these constantly bursting and discharging their gas 
and being replaced by new ones. This goes on until 
the beer is considered to be ready for “‘ cleansing ” or 
skimming, this process consisting in removing the 
yeast from the surface. The different methods of con- 
ducting the cleansing will be described hereafter ; but 
we may state here that the object of the operation is 
to prevent a disagreeable bitterness or ‘‘ yeast-bitten”’ 
flavour from being imparted to the beer, as might be 
the case if the latter was allowed to remain in contact, 
at a temperature approaching 70”, with yeast that had 
to some extent entered into putrefactive fermentation. 
During the progress of the fermentation the tempera- 
ture of the liquid, as we have already stated, rises, 
the maximum heat being obtained when the fermenta- 
tion attains its highest point. In some instances the 
rise of temperature is upwards of 30°, but more 
generally it is under this, and in the case of stock and 
Scotch ales it is kept down to16° or 17°. If the heat 
is allowed to rise too high the glutinous constituents 
of the beer are not perfectly removed in the yeast, 
and as the gyle does not cleanse as it should do an 
after fermentation ensues, technically termed the 
“fret.” On the other hand, too low a temperature 
causes sluggish fermentation, and, as a consequence, 
the beer is apt to gain a yeast-bitten flavour from 
being retained too long in contact with the yeast. 
To avoid these results various contrivances are em- 
ployed to keep the temperature at all times under 
control, and the principal of these we shall describe 
in due course. 


THE “AMERICAN” BOILER. 


Amovyest the most recent forms of steam boiler introduced 
into this country is the “ American” boiler, designed by Mr. 
Joseph A. Miller, of New York, which forms the subject of 
the annexed lilustrations. In these, the upper figures 
respectively represent an end elevation of the boiler and 
a side elevation with the brick work removed; whilst 
the lower figures comprise detailed views of the parts 
of which the boiler is com It will be 
these engravings that the boiler consists of a number of 
cast-iron units or sections bolted together by strong flanges. 
The sections used are of two forms, the one kind, shown by 
Fig. 1, bein a to make up the furnace ; whilst the 
sections of the ot 
the remainder of the boiler. Each section is cast in one piece, 
and is tested by hydrostatic pressure to not less than 500 Ib. 
per square inch. 

Each of what we may term the “furnace units” is con- 
nected to the next by two joints, one on each side of the fire- 
grate ; whilst each of the remaining sections is connected to 
that next it by a single joint near the centre of its bottom 
transverse water space, as shown in Fig. 4. The joints are 
carefully made, and they are each held —— by six bolts, 
whilst the flanges are broad and heavy. In the case of the 
furnace units the joints are kept below the level of the grate 
bars so that they are protected from the action of the fire. 
The unit which forms, as it were, the back of the furnace 
differs from those which succeed it, in being provided with 
two extra joint flanges, which serve to connect it with the 
units forming the furnace as shown in Fig. 4. 

Referring to Figs. 2 and 3, it will be seen that the units 
constituting the main portion of the boiler are of such sha 
that each forms five vertical conical tubes, connected by 
transverse tubes at the bottom and near the top. The water 
line is maintained about the middle of the depth of the 
upper transverse water spaces, and the water has thus a con- 
siderable surface area, a matter which exercises an important 
influence in reducing the tendency to priming, whilst it also 
renders the water level less variable under irregularities in 
the supply of feed water. The top of each of the main units 
is cl by a cover or bonnet, from which a wrought-iron 


pipe is led to the cast-iron steam drum, which extends the 
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er form, shown by Figs. 2and 3, constitute | 
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whole length of the boiler, as shown in the general views. 
The connecting pipes are bént so that they may expand 
| freely. The joint connecting each unit and its cover is 
made before the units leave the factory, and it is a perma- 
nent joint, there being no occasion to break it afterwards. 
To assist the circulation of the water, each of the vertical 
tubes of the main units is fitted with a loose inner tube, as 
shown in Fig. 2, but carried rather lower down than there 
represented. This arrangement is similar to that employed 
in Howard’s well-known boiler, the inner tube dividing the 
ascending and descending currents of water. In the case of 
the units forming the furnace, the same end is attained by a 
division cast in the arched tubes, as shown in section in Fig. 
| 4, and by dotted lines in Fig. 1. The current of heated 
| water of course rises on the inner side of the partition, whilst 

| the return current descends on the outer side. 

We must now speak of the arrangement of the units in 
their setting. By ref to the sectional plan, Fig. 4, it 
will be seen that the units are so placed one behind the other 
that the tubes of one are in a line with the spaces of the 
next, and so on. The js apa of oa heated 
gases ing through of one unit to impi 
upon dhe pipes of the next. Although, however, the ges 
do to a certain extent pass through the spaces or openings in 
the units, yet the main current will flow into a zigzag 
course through the flue formed by the unit themselves. In 
fact, in the case of boilers to be worked with bituminous coal, 
Mr. Miller casts feathers on the sides of the pipes of each 
unit, — the Pe or four = = furnace, — espe 
almost closing openings, and thus compelling the gases 
to traverse the longer route afforded by the zigzag flues. 

















WT lb=—d«s—«s "“Y'“dibt: , 
this arrangement, a great length of run is obtained for the 
gases with a very moderate length of boiler. The arrange- 
ment of the brick = will be readily understood from 
the longitudinal ——— B oh Leg seen that serge 
ing up the main 0 iler are suppo! on 
Senet by we al of the thickness of the side walls, there 
being a clear s left between the latter into which any 
soot, &c., can fall, thus keeping the flue portion clear. This 
pit, which is 2ft. wide by 2ft. deep, can be readily cleaned 
out at the necessary intervals. ~ 

The feed water is admitted at the front end of the boiler, 
as shown in the end and side elevations, which views also 
show the arrangement of the gauge cocks, fire door, fittings, 
&e. The firebars employed by Mr. Miller are not shown in 
our engravings; they are of a iar and, we think, ex- 
ceedingly good section, and we shall describe them on an 


— 
facilities for efficient circulation, whilst the joints are so placed 
that they are from the direct action of the fire, and 
are not influenced by unequal expansion and contraction. 
It is, moreover, very compact, each unit offering sufficient 

ing surface evaporation of about two cubic feet of 


‘or 
water hour; whilst, like other boilers composed of units, 
it is wall adapted for and can be readily enlarged 


from time to time as a for increased power may 
arise. For ironworks, where the boilers are heated by the 
waste gases, it appears to us to be particularly suitable. 
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STONE DRESSING MACHINE. 


DESIGNED BY MR. JOSEPH E. HOLMES, ENGINEER, MOLD. 
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Ws illustrate, above, an ingenious yet simple arrange- 
ment of stone dressing machine, desi and patented ty 
Mr. Joseph Ellicot Holmes, of Mold, which appears likely 
to take a very high position amongst machinery of its class. 
In designing this machine it has been Mr. Holmes’s en- 
deavour to imitate as closely as possible the effect produced 
by the mallet and chisel in the hands of skilled masons, 
and the work turned out*by the machines already con- 
structed on this plan show that this end has been well 
attained. We first describe the machine in detail, and 
then give some account of its performance. 

Our illustrations comprise a front elevation, two end eleva- 
tions, and a plan of the machine ; and referring to these views, 
A Ais the main framing which comprises the bed-plate, A’, 
on which the block of stone to be cut is fixed. BB are 
travelling arms, in which the cutter stock or cross-head 
(fitted with chisels, picks, and tools) is mounted, and which 
arms and cutters are made to traverse the main frame, A A, 
from end to end alternately, or, from left to right, and 
vice versa, by the screws, cc. dd are eccentric bearings, or 
plummer-blocks, in which the ends or journals of the cutter- 
stock or cross-head are centred. These bearings may be 
turned by a lever or levers, not shown in the engravings, and 
may be fixed in position by stop-bolts; ¢ is the cutter-stock 
or cross-head, in which the picks, chisels, and tools are fixed. 
The picks or chisels are shown at ¢ e. 

A lever, F, is fixed to the stock or crosshead for giving 
right and left hand cutting motions to the chisels or tools, as 
the case may be, this lever being coupled by the connecting 
rod, I, to the crank of a cranked shaft, G, centred in the 
heads of the travelling arms, B B, rey harman by hey 
wheel, H. By taking out the pin, g, connecting * 

be readil y uncoupled, and the lever, F, turned so that it 
inclines in the opposite direction, for the purpose which we 
lain presently. 
is the main shaft having a onite Et K, keyed on 
it at one end, and a slotted crank, L, keyed at the other 
M is a second mitre wheel mounted upon a short 
hollow shaft, m, which turns in a ing provided on the 
head of one of the travelling arms, B. The main shaft, J, 
has a long groove cut in it to receive a tongue or feather in 
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the hollow of the shaft, m, which is thus turned by, and 
traverses on, the main shaft from end to end, as the arms, 
B B, are moved backwards. and forwards by the screws, C 
The heads of the arms, B B, are connected by the tie, 
parallel bar, 4. Bevel wheels, N, are keyed on to the ends 
of the screws, CC, and are connected by a shaft carrying 
other bevel wheels, as shown. O is a ratchet wheel, fixed on 
the upper screw shaft at the opposite end to the bevel wheel, 
N; whilst P, a lever ports upon the ratchet wheel, O, 
and fitted with a double or reversing pawl, adjustable for 
turning the screws, C C, from left to right, or vice versd, 
according to the direction in which it is desired to work the 
cutter. 

A connecting rod or link, Q, gives a rocking motion to the 
lever, P, by the revolutions of the slotted crank, L, on the 
end of the main shaft. The crank pin of this crank works in 
a hollow screw muy, 4 and by varying the position of the 
crank pin, the lever, P, can be made to turn the screws, C C, 
more or less at each revolution of the main shaft, J, and thus 
regulate the feed. R, 8, and T are the clamps, screws, and 
cross coms which the stone is secured in position while 


— 
operating this machine the stone (unshapen) is 
laced upon the table or bedplate, A’, with the side to be 
towards the cutters, and it is then fixed in position 
— clamps, RS, and ne screws, T and T’, aided 
when n by shuts and wedges abutti inst the 
end hema, The cutters having soviet apie to 
the end, X or Y, as the case may bo; oak thes cutter head or 
stock with the pointed or narrow chisels, ¢, set to the re- 
uired angle by attaching the lever, F, to the ing rod, 
L the cutters, e, being also adjusted for a erair or ew depth 
of cut by turning the eccentric, O, the power is app 
through the pulley, %, to the shaft, J, and the required 
motion will be given to the whole of the moving parts of the 
machine. Now, if the surface of the block is tolerably 
quarry-faced, one cut of the narrow chisels, e, as the cutter 
arms traverse _ frame from y ep suffice to reduce the 
surface operat upon to a true even plane, or nearly so, 
when by taking out the draw pin, g, and wer the posi- 
tion of the cutter stock, thus bringing the i 
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tools to their working position, and causing the cutter arms 
to traverse the frame the reverse way, or 
the surface of the stone will be regularly and evenly tooled 
and finished. Thus by turning the block the 
joints may Be shaped and dressed with truth and —. 
In the machine which is shown in the engravings, the bed- 
plate, A', and the cutter stock, E, are at right angles to each 
other, and it will, therefore, produce perfectly rectangular 
surfaces. It will be obvious, however, bere eg ining the 
bedplate or table more or less, any required angle may be 
iven to the surfaces. Hence, when the machine is once set 
work produced by it upon any number of blocks will be 
ly uniform, causing their beds and faces, or the angle 


E 
i 
: 


marginal drafts, as when dressed by 
together. 
The machine can be fitted with changing stocks for work- 


ing concave or convex surfaces, and, by giving a rising and 
falling motion to the bedpate,epiral, at well ax plain and 
c surfaces can be wrought by it. In cases where, from 
tho inequaliticn of the quarry thee, or ae pitare of the 
finished work required, it is necessary to give a second or 
third cut with the chisels hefore the broad tools are brought 
to their work, the cutter stocks can be reversed in the bear- 
i D; so that the chisels will then give a back as well as 
the stocks are not reversible, the 


=] 


give a cut 3 ft. wide, with a traverse motion of 8 ft., or, so 
to dress the surfaces of a block of any size up to 7 ft. 
length by 3 ft. in width. For convenience of locomotion, 
main frame may be provided with wheels, and, when neces- 
sary, @ swing or travelling crane may be added to facilitate 
the ions of ing and turning the blocks of stone to 
and and also upon, the bedplate or table. It will be seen 
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from what we have said it will be seen that the oscillating 
movement imparted to the lever, F, will give to the cutters 
a reciprocating rotary motion of an extent sufficient to enable 
them at each stroke to remove chips from the stone in a very 
similar manner to that in which an ordinary mason’s chisel 
acts. To ensure a correct action, the chisels are set at a 
certain angle in the éutter stock, which Mr. Holmes has 
found to be the best for the purpose. The tools used are, as 
we have said, of two kinds, namely, the narrow chisels or 
picks by which the surface of the stone is first acted upon, 
and the broader tools employed for the finishing cut. 

Three machines of the kind we have described have been 
finished and set to work; and it has been found that such 
machines are capable of dressing the hardest sandstones or 
millstone grits with an average forward cut of 18in. per 
minute. With stones fairly quarried or scabbled, not more 
than two cuts are required for the beds and joints, a third 
cut being taken for finished face work. With stones 3 ft, 
deep, a rate of advance of 18 in. per minute gives 4) square 
feet dressed per minute, apart from the time occupied in 
turning and fixing the stones. With stones of fair size, and 
skilled and efficient handling, Mr. Holmes states that from 
200 to 300 superficial feet can be wrought per day by one of 
these machines. 

The work turned out is of excellent quality, and a leading 
feature in the machine is that it is capable of tongueing and 
grooving the entire surface of the beds and joints of the 
stones without additional cost. This is a matter of great im- 
portance under many circumstances, as, for instance, in the 
case of high retaining walls. The grooving also assists the 
adhesion of the mortar, and prevents the passage of water. 

The machines, we should state, are being made by Mr. 
Bryan Jchnson, of Chester, and Messrs. Ormerod Grierson 
and Co., of the St. George’s Ironworks, Manchester, these 
firms constructing them either in small sizes for working 
window caps, on sills, &c., in which case they may be 
worked by hand, or in large sizes for shaping the massive 
blocks such as are used in the construction of docks and 
other heavy works. 
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THE INSTITUTION OF CIVIL ENGINEERS. 
December 1, 1868. 
Cuar.tes Hutton Grecory, Esq., President, in the Chair. 

TE paper read was “ Description of the River Witham 
and its Estuary, and of the various Works carried out in 
connexion therewith, for the Drainage of the Fens, and the 
improvement of the Navigation,” & Mr. W. H. Wheeler, 
M. Inst. C.E. 

It was stated that the Witham was originally a tidal river, 
navigable by ships of considerable size as far as Lincoln, a 
distance of nearly 40 miles from the estuary. It was this 
portion of its course, from Lincoln to the outfall, flowing 
through a low fenny tract of land, and on which the skill of 
the engineer had been employed to make it subservient to 
the purposes of drainage, that formed the subject of this 
communication. 

In the first part of the paper, the ancient history of the 
Witham, from the time of the Romans to the present day, 
was traced, and a description was given of the various works 
upon it. Evidence was adduced sufficient to prove, it was 
believed,—that at one time the surface of the land near the 
estuary was considerably lower than at present, the level 
varying from 16 ft. to 18 ft., at the mouth of the river, to 
5 ft. at a distance of 20 miles from the sea ;—that, while it 
was at this lower level, the land was inhabited and culti- 
vated ;—that subsequently, it was covered by the sea, and so 
remained for a number of years, during which time, by the 
natural action of the tides and the upland waters, the soil 
was gradually raised to its present level ;—and that the stu- 
pendous embankments, by which this vast tract of count 
was protected from the sea, and on which its safety sti 
depended, were the work of the Romans; for, as every ordi- 
nary spring tide must have daily flowed over the land, 
neither the towns of Boston, Spalding, or Wisbeach, which 
were inhabited by the Saxons, could have been built until 
the banks were erected. Until, however, about a century 
ago, notwithstanding all that had been done, the lower lands 
were still little better than a swamp. The works actually 
carried out for the recovery of the Lincolnshire Fens draining 
by the Witham, including the East, West, and Wildmore 
Fens, near Boston, and the Holland Fen, were next described. 
Thus, in regard to the Holland Fen, in 1767, the whole of 
the waters were brought to the original outfall at the Black 
Sluice, by a drain running through the centre of : the 
fen, its length being upwards of twenty miles, and its 
depth and width being sufficient to allow of the passage 
of boats. A sluice was erected at Boston, to exclude the 
tidal waters, and a lock was built for the purposes of navi- 
gation. The total quantity of land drained by this canal, 
and subject to taxation, was 64,395 acres; and, in addition, 
the drainage of about 30,000 acres, from the Glen and other 
sources, found its way to the sea by means of the South 
Forty-foot, as the drain was called. In the year 1846, the 
drainage being defective, the South Forty-foot drain was 
lowered from 4 ft. to 5 ft., on an average, throughout its 
whole length, with a regular fall of 3 in. per mile. A new 
outfall sluice was built, having three openings of 20 ft. each, 
one being arranged as a navigation lock, and the cill of the 
néw sluice was laid 6 ft. below the old one. The whole of 
this fen was now in the highest state of cultivation, and the 
valine of thé land, which before the drainage and enclosure 
was hardly worth five shilliags an acre, had been increased 
upwards of six times. 

Tn the year 1751, the decay of Boston haven was attri- 
buted to the diversion of waters from the Witham to other 
sources ; thus, by the construction of the North Forty-foot 
drain, the waters which originally found their way into the 
Witham were dischar at the Black Sluice, situated below 
the town, while the West Fen waters were carried to their 
new outfall at Maud Foster Sluice, placed still lower down 
the haven. Under the provisions of an Act passed in 1763, 
a new cut was made, cad & sluice erected at a short distance 





above the town (called the Grand Sluice), consisting of four 
arches, each about 21 ft. wide, three being appropriated to 
drainage, and the fourth being used) as a navigation. lock ; 
self-acting sea-doors were hung on the outer side of the sluice, 
and in the interior were “slackers,” or. draw doors, for regu- 
lating the height of the water in the river. <A new cut or 
pee was also made for some distance up the river, things 
more direct course than the old channel, and the rest of 
river up to Lincoln was widened and deepened. . The 

these improvements am to upwards of 60,0007, It 
was then, and had ever i been, found in practice that 
the drainage and navigation interests were hostile to fs 
other. i 


This was 1 i by the construction, 
an Act of 1812, ng 8 from Haley Deeps Cusine?) 


na 
the 


0 


to Washingborough, with lock-gates for, by 


vigation, leaving the drainage water to ig 
old course. Still, however, the navigation seriously i 
fered with the drainage. In 1864, on the 

of Mr. Hawkshaw (Past President, Inst..C.E.), an Act was 
obtained, with powers to lower the river for a di of 
23 miles, from the Grand Sluice to Bardney Lock, to an uni- 
form level of 1 foot below the cill of the Grand Sluice, equi- 
valent to 5 ft. below the existing cill of the Bardney Lock, 
and to widen the river to 50 ft. at the bottom for about one- 
half the same distance, ually diminished to 36 ft. at 
Bardney. This involved the lowering of the cills and cham- 
bers of four locks, and the consequent <a of the 
canals in connexion therewith. It was considered that, by 
lowering the bed of the upper part of the Witham, the 
height of the water on the eill of the Grand Sluice could be 
reduced from 9ft. to 4 ft.; that the drainage of the district 
would be greatly improved ; that the silt and other deposits 
in the haven would be kept lower; that the capacity of the 
river as a reservoir to receive the waters from the upper dis- 
tricts in times of flood would be considerably increased, the 
level of thesé floods being lowered by about 2 ft. ; and that 
many of the drains would be able to drain by gravitation, 
instead of requiring engine power. 

The onteak anibaetiing ‘portion of the fens, termed the 
East, West, and Wildmoor ta were the lowest in level of 
any in the district. These three fens together contained 
about 40,000 acres of land. The late Mr. Rennie, having 
been consulted as to the,best mode of reclaiming and drain- 
ing this large tract of land, advised that the upland should 
be separated from the lowland water, and that for this pur- 
pose catchwater drains should be dug, skirting the whole dis- 
trict at the extremity of the fens, and catching the water as 
it fell from the higher lands adjacent thereto. These catch- 
water drains were made to empty into the old Maud Foster 
drain, at a point about 24 miles above its outfall, and sluice 
doors were erected to prevent the upland waters backing into 
the fen drain. Maud Foster drain was widened and ex- 
tended, and a complete system of internal drains was carried 
out in connexion with it. The East Fen was drained by 
means of a new cut of about 14 miles in length, and a sluice 
for the diseharge of the waters into the hayen was built at 
Hob-hole, about 4 miles below Boston. Owing to the culti- 
vation of the land, rendered possible by this thorough 
system of drainage, and other causes, further works became 
necessary ; and under the direction of Mr. Hawkshaw two 
centrifugal pumps, driven by two 90-horse power engines, 
capable of lifting 700 tons of water per minute to a height of 
5 ft., had recently been erected at Lake Bank by Messrs. 
Easton, Amos, and Anderson. A dam and lock gates bora 
placed across Hob-hole drain, the water could now be li 
out of the upper part of the drain, so as at all times to keep 
it at a proper level below the surface of the lands in the 
East Fen. 

By means of the several works executed for the drainage 
of these fens into the haven, the waters were disc at 
various points from 680}392 acres, being the drainage area of 
the river Witham. 

The present state and condition of the haven, as affectin, 
the drainage and the navigation, and the causes which 
conduced to its decay, were next considered, and the means 
peaprees and adopted for its improvement were then de- 
seribed 

The basin, or estuary, called the Wash, which received the 
waters of the Witham, the Welland, the Nene, and the Ouze, 
was about 300 square miles in extent. It was shallow and 
full of shifting sands, which were gradually but surely ex- 
Pay J and gaining on the sea. The waters discharged 
from the rivers in times of. flood held in suspension large 
quantities of mud, and meeting with an opposing fidal cur- 
rent, highly charged with silt, a deposit took place, which 
the back waters were not strong enough entirely to remove. 
This silting up of the estuary might be further traced to the 
embanking and enclosing of the lands—the erection of sluices 
preventing the free flow of the water—the improved drai 
of the land by means of tiles, and the use of steam power for 
effecting the more rapid discharge of the waters. Sluices 
were constructed for, among other things, purposes of navi- 
oe. Now it was difficult to combine othoctively both the 

inage and navigation interests; but, by deepeni the 
channel, it was believed that vessels might up with the 
flowing tide, and return with the ebb. Where the tidal 
streams could not be made available, it was advisable that 
there should be separate cuts for the navigation alone. In} 
the author’s opinion, the erection of a sluice across a tidal 
stream assisted the deposit of silt and mud, instead of pre- 
venting it, as was sometimes supposed. The stagnation pro- 
rap =} sluice “ cal the mud to accumulate in 
the channel against the doors, and so sto, the egress of 
the waters |through the sluice. This + routhy the case at 


the Grand Sluice in the Witham, at Boston ; and the bed of } | 


the river had been raised in ion, interfering to a con- 
siderable extent with, the a mThe cote of the 
Grand Sluice had been condemned by engineers at the time, 
and modern engineers took the same view. Mr. Hawkshaw, 
in the year 1861, and again in 1864, had recommended, with 
other works, the removal of this sluice. i 








The author, in a brief recapitulation of his remarks on this 
branch of the subject, stated, that all rivers carried with them 


in their flow lange quatitine of soil ; that wherever the 
e on 


was impeded, soil was deposited 


Lapa: the scour of the returnin 
ebbs, a large deposit took place, requiring the whole powmme 4 
of the winter floods to effect its removal. 

The channel for vessels coming to Boston up the Witham 
was both tortuous and difficult, owing to the numerous shoals 
and shift beds of sand. The foreshore of the coast at the 

int where the Witham debouch was a hard, stiff clay, and 

nown by the name of the “Scalp.” Along this the water 
flowed in a south-easterly direction for some distance, and 
then turned suddenly in a north-easterly direction, the Scalp 
forming a long elbow, round which the waters had to find their 
course. At this elbow the river Welland joined the Witham, 
almost at right angles, and both flowed together in one 
channel for about four miles, when the united streams again 
divided into two. The greatest hindrance to the discharge 
of the waters occurred at this elbow, where the Witham 
and the Welland spread themselves over a wide and uncon- 
fined space, and so lost their velocity, and with it the power 
to move the sands and mud accumulated during the summer 
months. Owing also to the long winding course of the 
Witham round Enbow Point, a distance of 4 miles (the direct 
course across this clay foreshore being only 2} miles), there 
was a great loss of fall. Thus, while at Hob-hole Sluice, 
about 3 miles above the bar, there was 7 ft. of water at low 
water, and in Clayhole, about 1 mile from Elbow Point, it 
was 10 ft., at the bar there was not more than 10 in. re- 
moval of this bar, and obtaining a greater fall, has been the 
aim of all the en who, for the last 120 years, had re- 
ported upon the haven. One course had been invariably re- 
commended—the making of a new cut through the clay fore- 
shore, about 1} mile in confining the water to this 
channel, and training the Welland with fascine work through 
the shifting sands to a junction with the Witham in Clayhole. 
The course of the Witham would thus be shortened about 
1} mile, and being confined by the embankments and fascine 
work, would not have such a great body of shifting sand to 
contend with, and would be at once carried to deep water in 
poo se pe This would or at all the flood b perc from Se 
several sluices to be pro discharged, and give a gene: 
relief to the low Tands” of the fens. It had been cctmnated 
that the total expense for the Witham Channel would be about 
60,000/., and for the Welland: channel Pre 60,0001. By 
carrying out this plan, many acres 0 |, at present 
pe a i the tide, would, in course of time, be warped 
up and become good marsh land. , 

Reference was then made to the works carried out in the 
year 1825, under the advice of Sir John Rennie (Past Presi- 
dent Inst. C.E.), at a cost of about 48,000/., by which the 
channel between Skirbeck Church and Hob-hole Sluice had 
been straightened, and the course of the river had been con- 
tracted. Thirty years after the commencement of this work, 
300 acres of the reclaimed land had been sold for 10,000/., 
and been embanked by the purchaser: while a few years ago 
two other marshes been embanked by the Commissioners, 
and had been let on lease at a rental of 3101. per annum, the 
area, including foreshore and bank, being about 160 acres. 

The system of parallel training walls, constructed of fag- 
gots, clay, and"chalk, had been adopted to a t extent for 
the fen rivers, and had been found to answer. better than any 
other plan. The manner in which these ar walls had 
been carried out, on the rivers Welland and Witham, was 
then described. 

In conclusion, the results of the enclosure of the 
fens wens bent niet h et — tee rar girs Be the 
pearance rosperity of this tract equal in 
extent to any aga dao inet at tes’ rw with what a 
a cent , was a striking in ity and in- 
dustry o a, and reflected the highest wed on the skill 
of the engineer, and the enterprise of the people. 


Trapg ror Ocropgr.—The Board of Trade returns for 
October are again rege ya In the declared value of our 
exportations compared with mding month of last 
year there has been. an increase of 1,027,756/., or 64 pericent., 
while, eompared. with, October, a they show neither an 
inerease nor @ diminution. Nearly all the great staple manu- 
factures have benefited in fair proportion, There is an 


increase of 9 per cent. in our ae. gg foliage Aces 
other iron. There is a diminution are > 








1867. Of wheat they were 2, 

pe pan ig yg tev 

o year, W 

had become fully known; while of flour, they agtually show 
! pranes Maviig 





more than. 60. per. cent. over that da’ 
i i fair supply. 
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INTER-COMMUNICATION IN RAILWAY ty 0 hidden mechanism, so that it forms a tell-tale, and in- 
TRAINS. 


ly discovers the compartment from which the alarm was 




























































































Accorpine to an Act of Parliament last Session, or s curve, and thet the line, ote. ee Tha: not sounded. : bl , ; ; 
ali trains running distances of twenty miles and more, with- | ‘20 “ corte arg Rape 2 pees the entiets tolhanke She Sears Sean ae veoh many 
out stopping must, after April next, be eupplied with some | tno right compartment, but that one next to it, forwards or of the chief of these is that the batteries used require 


pear owe! ir rok gay rye + passengers 
guards of trains. And the means adopted for that pur- : 
must first have been approved of by Colonel Yolland, curve of the train, r or concave at the rope- | moment disorganise the system 
i, on behalf of the Board of Trade, side at the moment of signdiiag as compared Targa the ched or on siding with one or mare of the handles 
There were two ways open by which the managers of rail-| 71s i .1-6 noti ; , - : * apa! gg 
: : : notice of these especially in the t-| pulled out. With Mr. Walker’s system, so long as a train is 
wa S could comply with the Act and save gotting | Po MKS roae ct thio Rowena, that « lark would often be 


: yg ; at rest the bell does not ring, and 
ees b can, therefore, not attract 
into collision with the public displeasure. The first, an layed by cutting the cord eat ; by simply pulling it ry 
RAT o histle 





obviously the more simple, was to let all trains pull up for a . , . attention to the fact that the battery is in short circuit and 
moment at stations Sanna at about Seaeie wiles from | !¢W inches forward in the e engine, the w 

each other; the second was to fit up their rolling stock, 
with one + the many signallin ne systems. ie. up, how- 
ever, even for a moment involves a vi considerable, and, - 
in the case of express trains, very important loss of | ,, Mt. Ramsbottom's system is Fe open to : 
time; therefore, managers have decided upon the that ladies and gentlemen it always carry with them 
lnttee speane; and Thuredat pid. Friday of lat week caw | “ess or knives whesowith cord may be cut; whilst the 
the first result of this decisidi in the execution of a series of cord itself, by being blown out of the hooks, may be rendered 


ing down,” so as to require lutely to be renewed 
in order to render the system efficacious for the next journey. 
We know, by painful experience, how delicate and uncertain 
are the contacts and apparatus required in dealing with 
electricity ; we have long poner a the difficulty of keep- 
ing batteries in bag | order. A little trouble expended 
upon them regularly will keep thiétn efficient for a long time 
it is true; but a trifling trouble=iitiltiplied by constant re- 


can be made to sound at any thoment, and for so long as the 
cord is held there, without, however, giving the least clue to 
the carriage from which this atrocity might be 






very important experimental trips undertaken on the practically inaccessible. So ls in some instances the rope | petition becomes in the end. @ trouble, and its very 
ine between York: atid Benbcab bh with the view of would be in the way of persons alighting from the train, triflingness becomes then @ deement to its neglect. 
determining the relative merits of ‘ wiih an whilst the loss of time incurred in joining the cord in the | Tapkeep an electrical at m og mete only some 
most prominently before the public, or rather, truth to tell event of its being cut would be objectionable. 2 Senpenes Se ance, but also & in elementary know- 
most petted already b vnidii tual managers, ‘On Wednesday In Mr, Harrison’s neat rope system most of these diffi- of the su knowledge and intelligence which we 
afternoon and nig t the membora of the elearing hotisé tired culties are avoided ; but it is open to many still, which, not- cannot look for in. the class of whose shoulders the 
bodily out of their respective haunts, and were rolled down withstanding its good behaviour so far, and its altogether shunting, connecting, and g of trains devolve. 

various roads to the quaint old town, the capital of the ingenious arrangement, may be too much for it tn, the end.| _ In order to be stire of any system bemg 1 it should be 
broadest ot three kingdoms. «On Thursday morn- Instead of running an unbroken line ailotig the train after it made to sound auto: ly, athe at or start- 
ing, at “nine sharp,” & crowd 0 fifty ot sixty business-like is made up, each carriage is sup lied’With its own length of | ing from every sta dition to thi ver should 
men congregated bit the departure platform of the York line, is joinied to that of next carriage by a hook | use it inistead of his stearn whistle to sigt _to 
station. These coniprised managers, eh inventors, &c., and eye; thus coupling and uncoupling are made eiisy and | put on his brtak, reserving his Whistle for signalling 
&c., bent on the bitsinéss of the da Giuch of the excite. | iexpensive both in time and trouble, Tnstead of cutting the ahead or to the signal boxes. A& at presen , the 
ment of an election day divested of its unpleasant characteris- to give the signal, the ra simply pulls it down- | break whistle which he sounds beitt ei in front of the 
tics. Before starting it was intimated to the congregated ; towards him ; thus the time of readjustment and cost weather-board is foqquaey St heard all in the rear van 
assembly that the experiments weré to be’ considered of a of line is reduced. Instead of the line being placed in the when the wind is blowing hard, especially m trains, and 
private nature, and it was r uested that.they might not be | V2. of alighting outside the door it is over the of the cerious cones neers may and not yntroapentty 9 arise from 
published otherwise than by the Board of Trade, t should, | Window, just unlerbeath the of the toof by which it is | thiscause. Not only should, in our opinion, the driver signal 


to the guard and the guard back to the driver, by arbi 
signals with this port 9 which would ensure its tain kept 
in working order, but the passengers should from each com- 
partment be provided with means of setting the same alarm 
going, without the power, however, to stop it as long as the 
train i8 in motion, 


after receiving the report of the Committee of rs, | Protec’ In its arrangement the line takes slack from the 
think fit to do so. This request was of course approved of, guard’s van, and gives it by means of a weight much after 
and we shall therefore refrain from giving our readers any- the same manner as in Mr. Ramsbottom’s Pay on the 
thing which might be construed into a aah of faith in | &™S™e the whistle is opened, however, by p g instead of 
that respect ; we may, however, do some good describi by letting out the line. On each side of the door of a 
the systems experimented upon, giving our of compartment the rope passes over a pulley, that on 


sa denendentiy of th hid” one side being held up by a spiral 6 ring attached to a| . Whatever conclusion the managers come to in the adoption 
pre gene tae moo ual agg og Pag a fatchet. When the rope is pulled downwards in a| ofa system, we would re @nd them in so important ap 
v affair not to too to whit they have seen on a got- 


: ; Sf nl oui 4 hit this pulley is also pulled ith i 
pulley is also down, and with it the 
me Bye ears ee tae land. ~ me thereby releasing Ta red rectangular semaphore 
cath on dierent pvhaus which Nave Wash ode, ana | Ses MAIO fizee iteelf like » signboard, and ‘indiesiet the 
which have hitherto struggled for the Jaurels, are— " compartment, and which cannot be replaced by the nuini- 
1. The rope pulls? tiated tre » When pulled downwards, the rope tightens, 
2. The il signalling systems. of sotttse} On both sides, pulling open the whistle upon the 
camera dosti 
tried on Th 


up rehearsal ; but rather, a8 the question is an enginecring 
one, to refer it to a sttb-committee of enqtiiry, composed of 
three or four. competent and judiced engineers, who 
should take all points into careful consideration, and select 
that system which, whilst least liable to dérangement from 








tilling round the drum in the guard’s van, idental causes, offers the greatest security to the lives and 
e. ty eer wer fope pull is the ee ia ty é Gad ep by clockwork, is pr Bo and pected property of the public. 
ical ones Ot Te eels hiani t ab 3 When all thly, this system would, no doubt 
systems, ani adireidy been in use for, a | ori lines om smoouny, sy’ would, 00 ie. 


But. it 


belinve well; and earn a certain amount of praise. ; 
) Objection that by pulling the cord horizontally 


in England Wi deve, Ths tae ee po nabud iit Boot Av ak st t- 
se | fow 


T srRatta.— 
serit 1113} miles of telegtaphic litle’ oper in South Australia, 
Australian tariff 












: ay from the engine, about 6 in., with a force ofa 
gre oJ oa nd et cide of Leip pemenger in any compartment can with im- | which present 16424 miles of wite. r 
of the train, mar the flooring, ending on a %@ the whistle on the engine sound, and in the | is considerably less than those ly in England 


atid the contitient of Europe. The advantages of the system 


8 no use inventi pend copecialy of paten it- 
| already sista; Cette, . John Ramis- 





"s van. : can ring the bell in the guard’s van ; whilst, on the 
ing that whi the other hand, if toe ma be anythiing of a ae aang may boule ieane ie es ani i ee last 
n a3 can, af ing signal, and releasing the semaphore, | year ie nitim telegrams 
pisces bo in. he a i tees Teton Pela i y simply inserting the blade of his knife | sent to the number of letters transmitted through the post 
ments +m w whistle on board betwe ft 2 8% the ratchet, and pushing up the bee = 1 to 18, > mg el s weve > —. telegram a every 
Rams! in’ ystern consis yhip-cord whilst the disc.’ Mr. Ramsbottom’s and Mr. letters, and in En one telegram-for every 121 letters. 
ae ere ia po hy ge Harrison’s were the only rope systems which were trotted In the firet-mentioned country there were on an average three 


line along the whole length of the train, after the passengers 
are in, or on the off side, when the doors are not req ired to 
be opened. This cord, which is under tension, is supported 


out before the ers at York, and they are both, as 


a messages sent for every four of the population, 
we have said, more or less —— 


while one telegram for every seven persons constituted the 





A : ‘ The electrical systems, which were tried_on Friday, we | ratio in land, _It has been that. the Post-Office 
Syl yas ng av nto ey ae hen Tae "pe MGA aes in | ee mae on 
of the windawit the rn cord e passen ger r closes the bi tirodh the coil’ of | this coun , and i be sug, with a view to ac- 
lever, which j the whi e electro-magnet with eatt the tiers up to i is restilt, that the postmaésters ‘sould remit in 
back, by a allowing ont. which they ring by the vibration of the train alone, postage suas the coe Om messages forwarded, which 
cord is slackened. At thé rear y in’s system (arranged by Varley) the circuit | could be shed at the Post-Office: ‘Tike wor of the lines 

na flat drum held & is closed through an mnagrst of peculiar conaleuotion: has been , and there have beer few interruptions 
ee having at tab eaiee bid ly p —a self. make-and- é bell | ands ny casualties. Ofth» 39 interruptions recorded 
thicker cont ia would qwitliah i#6n Being rang by the fill force of current: In Mr. Preece’s | 20 were atable to storms, 9 arose defects in the 
@ hundred t, attached details are almost identical with those of Pru- working, a 6 from absolute carelessness. Great incon- 
Gina at hn. a Pacers bydhers; has in use for some time in | venience and expense were also ineurted from the wilful de- 
ment, at the same time takes in the Chemin de fer du Nord of France. Each of thése | striction Of ifisulators. ‘The results of the year 1867 were 
given or pays out whatev has individual merits a8 an electrical system, sa : in a financial point of view. The peoverse 
train is either on a but. all pore: ag systems, ey thi ~ | amotmted to 12,3087. 2s.4d.,, ‘tepreserited an increase 


of 1781. 7s. 2d. over the Sry aes pee year. There 
was, however, a loss of 6161. spa of working 
expenditure on 


driver electric current, is less liable to accidental faults than 
[mended ped to dosti the others, because he requires fewét contacts and on lines | new lines was 5 
ty which, the tens not “fished,” such as most of the branch lines in the North} Great Ressivork OF 


; : g : " 

. i» steam- ; of land, it acts beautifully; but on lengths of way, very 
Whistle op eee ahd bo Mtoe Ae A wohics ee ot vot, HIRDHNE Whuth te be desired, Mr. 
Martin’s connexions between the carriages are very con- 

venient as they are ed so as to undo themselves in 
has | Shunting without breaking if the porters should forget to un- 
hook them. This arrangement is not so perfect as that of Pru- 
d@homme, but it is the best of them in use zpon the English 
lines. Mr. Preece’s system, by which two batteries are 





opposed to each other, and signals given by putting one to | not supp 
earth is very convenient in its porta leness. i g it in in a 
If we had to choose between the rope and the electrical | su y the houses” highest’ parts of the : 
Me . ae a aee artesian wells are alsb. being- pierced; one, at La 


= we should unhesitatingly take the latter ; 1, because 
the alarm can be given from inside the compartment with 
the exertion of a minimum of applied force ; 2, because the 
system, once set in action, continues to sound until the 
has readjusted it; 3, b the ction wires not being 
called mechanically into requisition in transmitting the 
electrical force, are not subject to] wear and tear, are, 
therefore, less liable to get out of order than any mechaniciil 
system of oy and use, being i their effi- 
ciency is totally. independent of the length of the: train. 


Chapelle, is to be 900 metres deep, and half this depth is 
already attained, but it will take at least two. years mote 
labour to complete the work ; the other ia at a spot 
the Butte aux Cailles, near the Place d’Italie; but so many 
difficulties have occ’ that the work will not be concluded 
for several years. Amongst the decorations of the new park 
of Montsouris, the most conspicuous will be the palace of the 
fey of Tunis, erectéd in the grounds of, tlie , Miversal Ex- 
That peat; itil Be fe A6wii ad refonstructed 


icity and inconvenience which might arise from 
a. strict inte ion of. that “ forty shillings or a month” 
clause by w the bye-laws provide against such untimely 
jest. «A hunitred other reasons might be suggested for 
Wishing to cotiveal from which compartment the cord was 

t, re Mr. Ramsbottom progonee to discover this 


oR 
simtipl out the length from 
} a, oe Bclioves that its end will a like a finger of 





—_. tothe erring individual ani discover him. We cannot be played with like the others, as the in the same manner; nly the lower portion will be 
, however}that this means of identification would be in once given, the knob or handle is held out built of hewn stotle instead of ashlar. 
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THE SOUTHAMPTON GASWORKS. 
MR. JOHN B. PADDON, ENGINEER. 
(For Description, see Page 493.) 
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GASHOLDER AT THE SOUTHAMPTON GASWORKS. 


MR. JOHN B. PADDON, ENGINEER. 


~~ 
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Wes continue our description of these works from 467. 
The details of the new Ider are fully shown in the ac- 
companying drawings. The tank is 104ft. diameter and 


30 ft. deep, one half being above the ground line. It is formed 
with cast-iron sides and brick bottom. Owing to the uncertain 
character of the ground and the influx of tidal water the con- 
struction was attended with much difficulty. The tank was 
however, successfully completed, and was filled with water 
about six months ago. It has been perfectly sound from the 
first, and there is no sign of < irregular settlement. 

In the construction of the holder every effort has been made 
to combine lightness and strength. This is evident from the 
amount of rise of roof with its carefully apportioned and deep 
trussing, and the light side stays formed of 12-gauge iron. 
The bottom and top curbs are of great rigidity and the bear- 
ing surfaces of rollers are very large. 

consequence of the height of ‘tank above the ground 
the columns are 81 ft. high. ‘This length, so di 
rtionate to the nece diameter, suggested a departure 

m the classic style of column generally used, and it was 
found that, while a column in the early English style per- 
mitted freer treatment the ornamental bands gave t 
facilities for strong joints. A very considerable saving of cost 
is the result of the adoption of this description of column. 

The strength of the columns renders mofe than a single 
series of girders unnecessary, but the tops of columns are 
strongly connected to the top and bottom members of girders. 

ing to the obliqueness of the angle formed by the junction 
of girders they are subjected to a severe strain, and they re- 











quire some auxiliary retention. This is obtained by 
of ties of 3 in. X 1 in. iron ing the tops of each alternate 
column, and transferring the strain upon any column to the 
whole of the other columns. In this way great additional 
rigidity is imparted to the entire structure. 

Surin the late severe equinoctial gales, the holder was 
frequently raised to the top, and gave evidence of great 


stability. 
The wharf and jet ject 360 ft. into the water, 
three first- 


and the latter is sufficient for the ——- 
class steam colliers at the same time. \ wharf, 140 ft. 
wide and 160 ft. long, is of made ground, retained by creosoted 
Swedish timber piles 12in. square. The jetty is formed of 
168 piles of the same size and kind driven vertically to a 
depth sufficient to support 26 tons per pile. These piles are 
horizontally braced together at the ground line with square 
timber, the vertical braces being of iron. The whole is sur- 
mounted with strong flooring carrying the necessary tram- 


ways. 

Tn the earthwork of wharf, there has been constructed a 
capacious tar tank, into which the tar and liquor from the 
works gravitate as produced. Thence they are lifted into 
barges which can be moored within a few feet of the tank. 

hes weeks may be said to possess every detail and 
ve which can assist the economical production of 
gas. They are substantially and appropriately constructed, 
and the aggregate of the contract sums for their erection 
exhibits a rate of expenditure, considered in relation to 
their capabilities. 


|) | tracts signed. 


| | dated from 44, 
|| and Holden; now, out of respect to.Mr James Dunbar and 





GAS RETORT CHARGING. AND DRAWING 
MACHINERY. 
S1z,—I aetiek meee tee i “iotter i 
— ‘ou 
journal yy the pate aby and my wierd 
are also due to the Messrs. Handyside for their reply to 


same, wherein they state that the principle of the invention 
is now isely similar to that originally exhibited to them 
(named u bags of my designs), and ee ae 
giving Best, whose name ap in j of 


week, the credit of freely admitting to myself and others the 
pre mcd teed yoga, the of the mia- 
chinery furnished to Exerxggetne in September, 1: and 
also as inventor of retort chambers, an illustration of vhieh 
ap in connexion with my former letter in your journal 
ot November 20, 1868. 

In answer to the letter dated from No. 44, Mark-lane, of 
the 28th ult., it will be for me to state that I was 
professionally engaged by Mr. John Chisholm (a gentleman 
who had an interest in Messrs. Best and Holden’s patent) 
who wrote me from the above address, and brought before 
my notice small rude models illustrating the charging and 
drawin, machinery, which embraced, as I afterwards dis- 
covered, the principal points of Mr. Green’s patent, as men- 
tioned in my last letter. Mr. Chisholm requested me, as a 
matter of business, to go into the question with ref to 

inery for the ae Gasworks, Westminster, and 
accordingly accurate dimensions were taken. (by m of 
these works, and the result was the siptustion ery the 
ao er ge’ Fry illustrated in your journal of 1866, as before 
stated, w: is totally unlike the models referred to. 

Pres em > vy the retort chambers, on reference to my 
diary, I find the date of my invention to be May 26, 1866, 
upon which day I called upon Mr. Chisholm and explained 
it to him; therefore the date given in the letter from 44, 
Mark-lane, namely October, 1866, is clearly an afterthought. 








| | On August 27, 1866, Mr. Chisholm and myself went to the 


manufacturers in the country to arrange for the construction 
of the first six retort chambers and o work in connexion 
with retort machinery, the whole of which was to be carried 
out according to my desi and instructions. He (Mr. 
Chisholm) returned to London same day, leaving me behind 
to explain the ification and designs, also to get the con- 
i he work was ied out under my superin- 
tendence. 
As regards Messrs. Best and Holden’s abilities as draughts- 
men, I am unable to judge, never having seen any of their 
uctions ; but whi — this point 1 may mention that 
taught them what they know on the subject. I also took 
one of their sons into my office, free of charge, and in- 
structed him thoroughly as a draughtsman. This youth was 
afterwards removed from my office (without any notice bein 
iven) to commence upon making —_ of my designs an: 
rawings in their possession, from which data, drawings of 


the —eert, as manufactured by Messrs. Handyside, 


have been m and as stated in their letter. 

I feel that some apology is due for introducing this 
personal matter, and will therefore conclude by stating that, 
as a separ man, I advised the above parties (in which 
Mr. a) that the charging and drawing machinery, 
as desi by me, could not be claimed as a patent (this 
was they informed me of Mr. Green’s prior patent), 
and it is a matter of surprise they should ask gas engineers 
to receive it upon such terms. 

am, Sir, yours respectfully, ‘ 
James DunBak, Engineer. 
22, Abingdon-street, Westminster, S.W., 
December 2, 1868. 





To ruz Epitor oy Exeingerine. 
S1z,—We notice in your journal, of November 27, a letter, 
Mark-lane, and emanating from Messrs. Best 


the engineeri rofession, we must beg leave, by your kind 
permission, to As before the readers of your loullr circu- 
ated journal, the fact that Mr. Dunbar was engineer for the 
construction of the retort chambers, as illustrated with his 
letter in your journal, of November 20, and other machinery, 
which we manufactured in the months of August and Sep- 
tember, 1866. 

tender to. Messrs. John Chisholm and Co., of 44, 
Mark-lane, was on condition that the whole of the work in 
connexion with the chambers, was to be carried out accord- 
ing to the drawing, and subject to the approval of Mr. 
Dunbar, the engineer, and that no alteration or modification 
was to be allowed without his (Mr. Dunbar’s) permission 
and sanction. On September 14 and 16, 1866, Mr. Dunbar 
was at our works inspecting the patterns for chambers and 
doors, previous to their being cast. The chambers and doors 
were completed about the middle of October, 1866. 

We are, Sir, yours respectfully, 

Jos Tayiok and Co. 
Swan Foundry, Oldbury, near Birmingham, Dee. 2, 1868. 








Tae Hercvies.—tThe oy screw rt -_ 
frigate, 12 guns, 6234 tons, 1250 horse power, arrived a’ 
Spithead from the Medway, and is ordered into Portsmouth 
harbour to dock and have her hull cleaned below the water- 
line, preparatory to entering upon her trial over the measured 
mile and at sea. The Hercules left the Nore at 7.4 a.m. on 
Wednesday, her ponderous engines making during the day 
69 revolutions per minute with only 18 1b. of steam, and a 
28in. vacuum. The ship’s speed under these conditions did 
not exceed 12 knots, owing to the present excessively foul 
state of her bottom from her lying so long in the Medway. 
The ship has not been in dock since her launch, or rather her 
floating out from the dock in which she was built. The 
machinery of the. Hercules worked perfectly during the 

ion the Nore to Spithead. The manufacturers, 


essrs. John Penn and Son, were represented by Mr. Henry 
Anderson. 
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A MODEL’ PARISH CONTRACT. 


For the second time the duty devolves upon us of 
oleate to some unpleasant facts connected 
with the introduction of the new system of watering 
the streets recently patented by Mr. W. Cooper. We 
were the first to insist upon the great practical im- 
portance of the problem that gentleman was attempting 
to solve—that of the most efficient method of laying 
the dust, including, as every theoretically perfect 
solution of that problem necessarily must, the maxi- 
mum amount of incidental protection to the wearing 
surfaces of the road, combined with the minimum 
amount of obstruction to the ordinary traffic. 

Mr. Cooper’s invention did not remain long un- 
tested. At an unhappy moment he tendered for the 
watering of the parish of Marylebone, one of the most 
extensive in the metropolis, at a figure enormously 
below any previous tender, and, although every nerve 
was strained by interested parties, and by others 
whose interest would more justly have been exerted on 
the side of the ratepayers, he obtained the contract, 
and then began his troubles. The plan of the cam- 
paign against this intruder was beautiful in its 
simplicity; like Sir Charles Napier’s in the Baltic 
were the signals passed round—* Sink, burn,, and 
destroy everything” Cooper’s. Gallantly were the 
instructions carried out; his carts were damaged, his 
hose cut, his standpipes choked with dirt. Wherever 
the chemicals had been most lavishly expended, there 
also might be found strong gangs of sweepers and 
scrapers transferring, with laudable zeal, the labour- 
saving material—the terror of Bumbledom—into the 
kennels. Or else, with an ingenuity worthy of the 
inquisitors in their most halcyon days, the chemicals 
would have been already washed away by special 
carts, sent out apparently for that purpose alone, the 
expense of which would be afterwards deducted from 
the contract sum due to the unlucky Mr. Cooper. 

Now fortunately such a system of persecution can 
never be long maintained without attracting public 
attention and rousing public indignation. A com- 
mittee of inquiry was demanded and conceded. There 
were undoubtedly a few members in that committee 
who wished for naught else than fair play; but the 
farce was soon layed out; the inquisitors in this in- 
stance, as in the dark ages, constituted their own 
court of appeal, and their verdict was at least con- 
sistent with the principles upon which their treatment 
of the unfortunate contractor from the first had been 
based. 

Every one knows what to anticipate should he join 
issue with a gang of brokers, and attempt to bid for 
himself at a public auction; he will expect to be 
morally and physically honnetted, and hustled out of 
the field in something less than half an hour. Mr. 
Cooper’s case is a proof that the obvious corollary 
does not at first occur to every one that, since ignorant 
and ill-bred men must conduct themselves in a certain 
manner, whatever may be their sphere of action, one 
should look for equally disagreeable phenomena as the 
necessary concomitants of a plunge into the parish 
puddle. 

Mr. Cooper was unfortunately peculiarly unfitted 
for the jn he had undertaken, since, as his subse- 
quent conduct has shown, he was possessed of the 
twofold attributes expressed in the term, an honest 
gentleman, The advantages of his system, so far as 
they have been developed, are incontrovertible; the 
instantia crucis was afforded by the late unprece- 
dentedly dry season, and the tradespeople of Maryle- 
bone have testified’in large bodies to the almost 
perfect immunity from dust enjoyed in streets watered 
on his system. 

We sympathise with Mr. Cooper in respect of the 
great anxiety and heavy pecuniary loss bis first contract 
must have entailed; ‘but at the same time we are un- 
willing to think that his apparently Quixotic attack 
on this one citadel of jobbery and vested interests will 
not ultimately bear goodly fruit in the complete dis- 
mantlement of the entire fortress. . 








oa >: or tus Ustrep Krinepom.—The ac- 
counts of the t of the United Kingdom with foreign 
countries and the colonies have now been completed in detail 
for the first three quarters of the year 1868. The value of 
the total of the nine months’ imports into the United King- 
dom has been 212,710,4041. in 1866, 198,879,0602. in 1867, 
206,810,7232. in-1868. The import of corn into the United 
Kin continues to be. very » The total export of 
British and Lrish produce and man in the first three 
Sy emai : ae in value to 141,986,898/. in 

, 137, in , 183,804,2687. 1868. To foreign 
countries alone the amount of the. nine months’ 
ee in 1866, 100,508,1772. in 1867, 96,523, 
in . 








ROLLERS UNDER SLIDE-VALVES. 
Surpe-vatves, the wearing faces of which are sup- 
ported upon a series of many small rollers, have been 


very largely employed abroad, and were introduced, to 
some extent, in this country two or three years ago. 
The rollers, of small size, are let into and are carried 
to and fro with the face of the valve, and are placed as 
closely as they can be to each other, the ends of each 
roller having projecting pins revolving ina pair of light 
bars drilled to receive all the rollers on one side of 
the valve. The bearing faces of the series of rollers 
must, of course, be adjusted exactly to the flat portion 
of the face of the valve, as if not flush with it they 
would either not be brought into action at all, or 


ENGINEERS IN PARLIAMENT. 

Tux published list of members returned for the new 
Parliament shows a goodly number of such men as 
are, or ought to be, well suited to discharge the trust 
which has been placed in them by the electors. 

For the most part they are large employers of 
labour, shrewd business men, who have acquired for- 
tune and position by virtue of their capabilities. 
Banbury has returned Mr. B. Samuelson, the Middles- 
borough ironmaster, while Middlesborough itself is re- 

resented by Mr. Bolckow, of the well-known firm of 

Ickow and Vaughan. Mr. Laird resumes his seat 
for Birkenhead, and Mr. J. Howard has pledged him- 
self to look after the Liberal interests of Bedford. 








would else allow of a leakage of steam een them. | Sandwich and Hastings have sent two Brasseys into 
pea be aly be highly ' poken of as re-| Parliament, and Sir Daniel Gooch has been elected to 
Hovey sy of the ction between it and its ip. Cricklade, — » fellow baronet, Sir R. 
and at the same time as o ! 3 re Bewdley. 

steam. It isnot easy to Pier ne Aus 3 nice an Me Lanter il on the Liberal benches for 
adjustment can be made, and peaenentiy kept 80. WeCledn ter we h to ¢ Mr. J. _R. 
The combined wear of the end pivots of the and ¥ his success in ordshire. Mr. 
of the holes within which the bea revolve would, one | C. Seely, tor the Ci Clayton and Shuttleworth, is 
would suppose, soon become different from that of the | again me or the City of Lineoln, and Mr. Muntz, 
flat or working portion of the valve face; and if the ares h our of representing Birmingham with 
former wear were greater than the rollers | John Bright. 

would be of no further service, and valve seat 


would soon be abraded under the action of the narrow 
rubbing portion of the valve face. If, on the contrar 
the valve face wore faster than the rollers, there wou 
be a leakage of steam, which would be attended with 
more loss than any gain resulting from diminished 
friction. It would be interesting to learn from any 
engineers who have worked valves so placed on rollers 
what the real results of their use have been. Indicator 
diagrams, showing the leakage, if any, of steam should 


be given, as also the results of careful experiments to . 


show the diminution of friction. Who will give this? 
Bearing upon this subject we append the following 

copy of a letter from the chief engineer of the 

ship (American) of Admiral Farragut’s squadron as 

sddrosead to the London agent of the patent for the 

application of steel rollers in the manner described. 


Ts appears to be-ery omecnanging #0 SPqpRCHe (He HR 
ol rovers. 
U.S. Flag Ship Franklin, off Southam: 
a Fane 25, 1808. ed 


Dear Sir,—The .“ Bristol see applied to the male 
valves of the Franklin’s engines, and have always operated 
my entire satisfaction ; they have given no trouble whatever, 
and are thoroughly and entirely reliable. They are also 
attached to the valves‘of two other vessels of the 
the Ticonderoga and Canandaigua; in the former 
they operate well, and in the latter I have no reason to dou 
it, as Theae received no report to the contrary. f 
So highly do we prize these rollers, that we are attaching 
them to the valves of all our naval steamers, pert ung Fr 
are well proportioned, properly hardened, carefully fi 
have suitable steel plates on which to roll, and haye ordinary 
care taken of them, I see no reason why they id ever 
rust, clog, or give trouble. . 

That they have sometimes canted and wedged themselves 
fast in their grooves, ceased to roll, rusted _worn flat on 
one side, and have cue, been removed, is well known, 
but the cause of this difficulty is, I think, in their construc- 
tion, hardening, and im fitting, ot ons ae 
not in the system, whichis in my opinion a most 
and efficient one. 

It would be exceedingly diffieult to operate our valves 
without these rollers. 

I am, Sir very truly P omg &e., 
(Signed) wo. W. Moors, 
Fleet Engineer, U. 
Cornelius Grinnell, Esq., London 


S.N. 








A Hor Warsr Locomottvs.—A Philadelphia paper gives 
an account of a locomotive constructed upon a pian o 
pro viz., that of carrying a reservoir of heated water 
under any safe pressure, and working down the steam to the 
lowest point at which the engine was togo. The water, ad 
viously heated to a high temperature in a stationary boiler, 
is forced into the locomotive tank, and is capable of giving 
off an amount of working steam for a considerable length of 
time sufficient to drive the engine and draw one or more cars. 
The new locomotive weighs ut five tons when full - 
plied with the requisite storage of heated water. At t 
trial it ran 45 minutes, making 125 stop and reducing 
the steam pressure from 80 Ib. at starting to 20 lb. when the 
trial eensed. No noise was made other than the rumble of 


all times under the perfect control of the engineer, being 
ped almost instantly while running at : 
per hour. The tem ure * > water is kept up 
by a non-conducting jacket 3in. thick around the k. 
It is proposed, in adapting the invention to the street cars, 
to place a stationary steam, boiler, at the end of the road to 
charge the locomotive with a sufficient quantity of hot water 
to. perform the. trip. . 
Ay AusTRALIAy Rane-~sA. gaat tree, of the Eucalyptus 
i lately in the Dandenong Ranges. 
1 2, faom the greund. the cnonesfsnanes yee fil 5 6 1 
from the the. diameter was 1] ft, 4in.; at 78 ft., dia- 
moter 9ff.5 at 144M, diameter 8ft.;, ab, 210%., 
ft. The tree was 330 ft. high.—Melbourne Argus, 
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CuttiEp Suor.—There is a that the Government 
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salty een Sellpreds., erties Be 

wine ; y Pee j of thootiit and 
fou, who Be : it tune, to ve 











P through to 
on the frontier between Prussia and Russia; to pro 
the more rapid deliyery of goods liable to il; 
further reduce the railway fares in Germany, 
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RECENT PATENTS. 


Tue following specifications of completed patents are 
all dated within the year 1868 ; and that year should 
be given in ordering them, at the annexed prices, 
from the Great Seal Patent Office, Chancery-lane. 

(No. 657, 4d.) Thomas Blocksage, of Dukinfield, 
patents dividing each flue of a boiler by a horizontal 
pare the end to. near the furnace. 

he object of the partition is stated to be to divide the 
escaping gases into two equal or rey Ms a currents, 
and to cause these gases to act more uniformly on the 
flue surface. Except that, as stated by the patentee, 
the partition will catch a portion of the soot which 
would otherwise be deposited on the lower surface of 
the flue, we cannot see that it can exercise any bene- 
ficial influence whatever ; and we much doubt whether 
it would not, by preventing the. free access of the 
whole of the gases; to that portion of, the flue surface 
most eapable of: receiving heat, rather, diminish. the 
total effect of the heating surface than’ imerease. it. 

(No. 658, .10d:) Charles. Clement. ‘Walker! and 
William, Thomas Walker, of Midland Ironworks, New- 
port, patent.a method of regulating. or. governing the 
motion of the: “ centre”. or. 's” valves used 
in gasworks for distributing the -gas to the purifiers. 
The plan consists in. providing an-arrangement of stop 
for preveaing the valye from being moved too far. 

(No. 673, 1s.), . James Livesey, of, 9,. Vietoria- 
chambers, patents the method of coupling and driving 
the wheels of railway vehicles which we “deseribed on 
page 557 of our last volume. Se aay 

(No. 677, 8d) Clinton Edgeumbe Brooman, of 
166, Fleet-street, patents, as the t of Jean. Baptiste 
Lhote, of;Paris, methods of man ing moulds for 
glass from the carbon deposited in the interior of gas 
retorts. 

(No, 678, 1s.) James. Leacock, of Castle-Wellan, 
pateeme paving roads with blocks of granite or syenite, 

aving holes drilled in, them, the holes forming each 
row being sufficiently close together to be easily 
opened by a tool... The holes (the of forming 
which would, of course, be a mere trifle!), the 
patentee states, will afford good foot-hold for horses 
and “other such like animals.” Mr, Leacock also 
prone amongst other things, to construct flues 

neath the pavement, and to connect the flues with 
the sewers, so that the warm air from the latter may 
heat the pavement, and thus “provide against the 
effects of frost and snow” ! 

(No. 679, 8d.) John Robinson, of Greenfield, 
patents an arrangement of scrapers for cleaning the 
exterior surfaces of the pipes forming “ fuel econo- 
misers.” or ments of heating apparatus, 
through which water is passed on its way to a boiler. 

(No. 686, 6d.) Charles Sanderson, of Worksop, 

patents methods of eliminating frown crude iron, when 
in a molten state, such volatisable substances as 
sulphur, phosphorus, and arsenic, &c. Mr. Sander- 
son’s process consists in melting the iron on the bed 
of a puddling furnace, and then treating it with 
sulphate of iron or some other similar. substances, the 
heat of the furnace being increased when the sulphate 
is ch in. The patentee states that during the 
violent, ebullition which ensues, a portion of the 
oxygen,of the sulphate combines with the carbon of 
the crude | metal, whilst phosphorus is, also evolved, 
and by.eombining with a further portion of the oxygen 
forms phosphoric acid, which escapes in a gaseous form. 
The action. of the oxygen evolved from, the,sulphate 
_ is to be assisted by an oxidising blast passed through 
the fu: . 
(No, 658, 2s,10d.) John Gjers, of Middlesbrough- 
on-Tees, ‘patents the method of manufacturing. iron 
and steel, which we described on page 413. of the pre- 
sent volume, 

(No. 690, 8d,). Edwin Baker, of Charles-street, 
Mortimermstreet, patents a form of bolt for fasteni 
together two plates of metal or other material whi 
can only be approached from one side. This bolt has 
an eccentric head, whilst the shank for a length about 
equal to, the combined thickness of the plates to be 
joined is encircled by an eccentric collar or ferrule, 
of the same external diameter as the bead, and hav- 
ing the same eccentricity as the latter. In applying 
the bolt, the head is turned, so that its outline corre- 
sponds with that of the eccentric ferrule, and: the 
bolt after being passed through the plates is turned 
partially ro’ in the ferrule, so that the. eccentric 

ead may be caused to overlap the of the hole in 
the plates, and thus obtain a hold onthe inner side of 
the latter... Various forms of elastic ‘collars and 


washers are also included in the patent. 
(No. 896, G » of Swindon, 


{ eorge. Ling 
tents a method of utilising “the weight of 
on in cacrigea €0 ropel or’ t0 sesist in 


propelling such carri on rail or tramways, or on 
common roads” ! This is another of Goat oveniay 
genious schemes for creating power out of nothing, on 
which so much time and money is continually being 
wasted. When will inventors ams that mere pres- 
sure, without motion, can never produce power ? 
mt. at 10d.) 2 Lge Norton, ms —_ 
uvage- git met of sinking well- 
known ie wells through running or fine sand. 

(No. 700, 1s. 8d.) William Barford, of Peter- 
borough, and Thomas Perkins, of Hitchin, patent an 
arrangement of straw elevator, which we shall illustrate 
in our next number. 

(No. 71], 10d.) Samuel Sharrock, of Liverpool, 
patents. methods of making hollow wrought-iron or 
steel piles of two .pieces of semi-cylindrical form 
rivetted Sonn In some cases the two portions 
are united by covering strips placed over the joints, 
whilst in other cases the pieces have external flanges 
rolled on. them, through which the rivets are passed. 
Weare rather doubtful respecting the novelty of these 


plans. 
» (No. 718,104.) John Barker, of Todmorden, 
patents a method of feeding the fuel to boiler furnaces. 
According to tis plan the fuel is fed from a hopper 
into a horizqptal cylindrical casing placed in front of 
the furnace, and from this it is thrown on to the grate 
bars by arms fixed to a horizontal revolving shaft 
which passes through the casing. We do not quite 
see how an even distribution of the fuelover the grate 
ean be effected by this arrangement. Mr. Barker also 
atents placing gas jets at the end of the boiler flue 
or the purpose of ignifing any unconsumed gases. 
(No, 721, 10d.) John Armstrong Haswell, of 
Gateshead, and George Brown, of York, patent an ar- 
rangement for effecting intercommunication in railway 
trains. In this arrangement a cord running along the 
sides of the carriages.is employed, and means are pro- 
vided for acting on this cord from any compartment, 
and:for indicating from which compartments a signal 


was, sent, 

(No. 723, 10d.) William Spence, of 8, Quality- 
court, patents, as the agent of Joseph Bonneau, of 
Paris, arrangements of nail-making machinery, which 
it would require the aid of drawings to describe. 

(No. 725, 2s. 4d.) William Whittle, of Harborne, 
patents some complicated arrangements of steam en- 
gines, which it is. quite unnecessary that we should 
describe here. Mr.. Whittle’s. patent also includes 
introducing diaphragm plates into boilers for the pur- 
pose of providing separate passages. for the upward 
and downward currents of water, a plan which is not 
new. 

(No. 727, 2s.) George Anderson, of Northumber- 
land-street, Strand, patents machinery for preparing, 
moniding, and compressing substances for the manu- 
facture of artificial fuel. It would be impossible to 
describe these machines briefly. 

(No. 728, 8d.) Ephraim Beisia of Clapton, and 
John Lawrence, of Uckfield, patent. arrangements for 
sifting and screening coals, cinders, contractors’ 
rubbish, &c., by the combined action of vibrating 
screens and a blast of air. 

(No. 729, 1s.) Hugh Kennedy, of New Orleans, 
patents a file-cutting machine, so arranged as to be 
capable of cutting im the file blank, teeth which are 
not exactly parallel with each other. The object of 
making the teeth of the file not parallel is to avoid 
the scratching or scoring action of double cut files 
with parallel teeth. 

(No. 781, 1s. 4d.) Thomas Johnson, of Runcorn, 
patents arrangements of gas furnaces for roasting 
copper ores and evaporating brine. These furnaces 
are worthy. of the attention of those interested in the 
above processes ; but our space will not permit us to 
describe them here. 

(No. 734, 1s. 4d.) James Abraham Lee, of the 
Severn Engineering Works, Sydney, patents machinery 
for cutting up and reducing wood for the preparation 
of fibre for paper making. This apparatus resembles 
a chaff.cutting machine on a large scale. 

(No. 748; 1s.) Alexander Melville Clark, of 53, 
Chancery-lane, patents, as the agent of Faure Biénez, 
of 29, wart St. Martin, Paris, forms of cast-iron 
1 gata which it would require drawings to 


(No. 745, 1s. 2d.) John George Kincaid, of 
Greenock, patents apparatus for raising or lowering 


twin-screw propellers. In this. arrangement that 
length of each screw shaft on which the corresponding 


a. is fixed is connected to the remainder of the 
gth of shafting by an universal joint placed just 
outside the rete and the serews are thus made 





capable of bei and. lo and of bei 
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(No. 756, 8d.) James John Frederic Stevens, of 
Darlington Works; Southwark, patents methods of 
making wrought-iron signal posts, these posts being, 
according to this plan, composed of four uprights con- 
nected by lattice bracing, which converges towards 
the centre. The patent also includes a plan for pre- 
se the fall of the signal lamp in the event of the 

oisti i ing. 

(No. 764, 8d.) Josiah Latimer Clark, of Beech- 
mont, Sydenham Hill, patents improvements in 
differential galvanometers, these consisting in a 
method of applying definite shunts or derived circuits 
to both coils of such galvanometers for the purpose of 
rendering them equally applicable for the various 
measurements which have to be made in. practical 
telegraphy. 

(No. 766, 2s. 6d.) John Barraclough Fell, of 
Sparke Bridge, near Newton-in-Cartmell, patents a 
system of elevated railway. Mr. Fell proposes to 
carry a single line of rail or a line consisting of two 
rails laid to a very narrow gauge, on a series of beams 
supported by posts at intervals, so that the railway 
may be some feet above the ground level. The 
carriages and engines are to be slung pannier fashion 
on each side of this elevated railway, a system which 
was patented by Henry Robinson Palmer as long ago 
as November, 1821. Instead, however, of letting the 
vehicles swing freely from the rail, as proposed by 
Mr. Palmer, Mr. Fell restrains their motion by pro- 
viding them with guide rollers, which bear against 
rails fixed to the sides of the supporting beams, a plan 
the advantages of which are unknown to us. Mr. 
Fell also proposes to, in some cases, employ additional 
wheels pressing against the under side of the flanges 
of the beams supporting the main rail, these wheels 
being thus arranged for the purpose of obtaining in- 
creased adhesion. We ase scarcely add that Mr. 
Fell’s plans would be very expensive to carry out, 
whilst their utility is more than doubtful. We should 
state, by ‘the by, that Mr. Fell’s patent includes a 
claim for ‘coating the surfaces of the tyres of the 
driving wheels with an adhesive substance for the pur- 
pose of making the sand stick to them! Why does 
not Mr. Fell cover his wheels with sand-paper at 
once P 

(No. 770, 1s. 4d.) Alexander Melville Clark, of 
53, Chancery-lane, patents, as the agent of Pierre 
Augustin Samuél, of 29, Boulevart St. Martin, Paris, 
a form of direct-acting steam pump, the construction 
of which could not be clearly explained without the 
aid of drawings. 








, Tae Avstrias Lioyps.—The Times Vientia correspon- 
dent mentions in the course of one of his letters that the 
annual subsidy paid to the above company is 171,000/. 

“Tue Smoxe Nuisance Act.—We supposed that it 
was the owners of smoky furnace chimneys who were liable 
under the Act, but Mr. Sandison, the ins r, has just ob- 
tained the conviction, and in default of payment. of the fine, 
20s., the imprisorfment of the stoker at a bakery in Lambeth- 
walk. It ap , however, that the smoke was occasioned 
by the stoker’s own carelessness. 

Inp1an Rattways.—The Great Indian Peninsula Rail- 
way, of which 850 miles are open, will be, when completed, 
1250 miles in length, and is estimated to cost 17,3641. per 
mile. The cost of coal for the engines was no less that 16d. 
per train mile fast year, and 18d. the year before. The working 
expenses are very high, yet the company are carrying cotton 
at the rate of less than 4d. per ton per mile, and the amount 
carried is at the rate of 130,000 tons yearly. 

Corroy Farms 1nv America.—At the last meeting of the 
Cotton Supply Association, at Manchester, a letter was read 
from Memphis, Tennessee, stating that there are “ magnifi- 
cent estates in the cotton belt of the South;’ to be had on 
very advantageous terms, and the writer offers his services to 
promote the sale of them to Euro . From 50,000 to 
100,000 acres or more of these lands might, it is said, be 
bought, and leased or re-sold and colonised by Englishmen 
in a way that would be highly beneficial to all concerned. 
The preference would be given to Euro if they were 
dis to make investments of the kind recommended. 

ENERAL McCietian.—The friends of General McClellan 
will be interested to learn that he has declined the appoint- 
ment to the Presidency of the University of California, which 
was recently tendered him. He will remain at the East in 
the practice of his profession as an eng , and will enter 
at onve upon the work of, superintending the completion of 
the Stevens battery, which has been intrusted to him. It is 
also understood that General McClellan will receive the 
appointment of ray “aig of the Central Under- 
ground Railroad, in New York. 

A Rarway 1s an Eartuquaxe.—The Arica and Tacna 
Railway, in Peru, has only 1 engine left on the line, 3 engines, 
3 passenger-cars, 5 covered wagons, and 22 platform wagons 
having been swept away by the sea at the time of the great 

rthquake. The engines were in the sea, about a quarter 
of a mile from the shore, ‘so as not to be worth the 
expense of getting them out. ur is difficult to obtain, 
the rails that have been recovered were found much bent. 
The line is 40 miles in length, and can be worked within 
about 6 miles of Arica. They lost nearly the whole of their 











fuel, but a large cargovof coals from Newcastle arrived at 
‘Ariga a short time after the disaster. 
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IMPORTANT NOTICE, 


With the commencement of the Seventh Volume vy 
ENGINEERING, in January next, the price will 
increased to 6d. per copy, and to 73d. for stamped 

ies. Annual subscriptions for Great Britain will be 
1d, 12s. 6d. if paid in gee m 

For upwards of two years average number o 
pages issued by A iontllg? Kas baie at least one bal 

than promised in the EN- 
GINEERING, issued in 1865, while the extent of 
engravings then announced has been increased from 
three to four fold. During this period this journal has: 
successfully passed through one of the most remarkable 
competitions ever known tn the history of technical publi- 
cations, and few of its readers will now deny that it is at 
last entitled to some small return upon the capital and 
industry expended upon it. ' The publish iders it 
needless to make any promises for the future, further 
than that the position of WNGINEERING, as the 
leading and representative journal of the profession, 
will ever be maintained, a position -in ‘some degree in- 
dicated by the fact that it now enjoys by far the largest 
circulation of any engineering newspaper published in 
the kingdom. 











PUBLISHER’S ANNOUNCEMENT. 








The circulation of ENGINEERING exceeds that, 
collectively, of all. the other weekly engineering and me- 
chanical journals, of the same or a higher price, now pub- 
lished in London, and it is constantly and rapidly 
increasing. 


Advertisements cannot be received for insertion in the cur- 
rent week later than 5 P.M. on Thursday. The charge for 
advertisements is three shillings for the first four lines or 
under, and eightpence for each additional line. 

The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 11. 1s. 8d. If credit be given, the 
charge is 2s. 6d. extra, subscriptions being payable in 
advance. 

Cheques and money orders to be made payable only to Mr. 
Charles Gilbert. 

Office for Publication and Advertisements, No. 37, 
Bedford-street; Strand, W.C. 


ENGINEERING is registered for transmission abroad. 


Le bureau @ENGINEERING pour la France est 15, 
Quai Malaquais, Paris, chee EH. Lacroix, Directeur des 
Annales du Génie Civil. 

Subscriptions for the ANNALES DU GENtECIVIL are received 
by Mr. Charles Gilbert, the publisher of ENGINEERING, 
of whom also the NovvEAU PoRTEFEUILLE DE L’ INGENIEUR 
pEs CHEMINS DE Frk may be obtained, price 91. _ 

D. Van Nostrand, 192, Broadway, New York, is the soLE 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. Subscription price, ten dollars yearly in 
currency. 

ENGINEERING may be obtained in Russia, by sub- 
scribing for it at any of the Post-offices in the Empire. 
The price is 10 silver roubles per annum in St. Petersburg, 
and 12 silver roubles in other parts of Russia. 


NOTICE OF MEETINGS. 


Tue Institution or Civin ExeineErs.—Tuesday, De- 
cember 8, at 8 p.m. Discussion wpon Mr. Wheeler's paper 
on “ The River Witham and its Estuary.” 

Socrery or Eneinzenrs.—Monday Evening, December 7, 
1868, in the Lower Hall, Exeter Hall, Strand. Papers 
will be read, on the “ Accumulator Cotton Press,” by Mr. 
Ewing Matheson ; and on the “ Application of Steam to the 
Oultiva of the Soil,” by Mr. in Latham, President 

the iety. The chair to be taken at pre ong seven 
o'clock precisely. After the meeting there will be a ballot 
Sor the election of new :»embers. 

Orvin anp Mecuanicat Encinegrs’ Soctety.—Wednes- 
day, December 9, at 8 P.M., paper on “ The Tidal Wave in 
British Waters.” By B. Houghton, President. 
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THE PRIVATE ‘BILL OFFICE: 


AxtocETuEr one hundred and thirty plans for dif- 
ferent schemes have been deposited at the Private 


Bill Office, for the Session 1868-69. _ Of “these, sixty 
are for railways, six for tramways, and sixty-four for 
miscellaneous projects. Mr. John Fowler, Mr. Hawk- 


shaw, and Mr. Brunlees have filed the only important 
Bills, in the first series, and the two latter engineesr 


boar’ dis to contest warmly with Mr. Fowler 
e field for Metropolitan railways, which he has 
hitherto cultivated almost without rivals. Besides 
some trivial deposits relative to the necessities of the 
now nearly ng og Metropolitan and Metropolitan 
District lines, Mr. Fowler has only one application to 
Parliament for London railways, desi to supply 
the requirements of the densely-crowded neighbour- 
hoods of Islington and Canonbury. : 

Mr. Brunlees seeks to break new ground, and form 
a link between London-bridge and the outlying 
suburb of Clapham, to be constructed entirely in 
tunnel, with as Tittle destruction to property as ma 
be, and with the gradients at the various stations wi 
considered. Mr. Hawkshaw has taken ion of 
Oxford-street and Holborn, with a central sub-street 
line—a scheme that would require much engineering 
skill where it invades the foundations of Mr. Haywood’s 
Viaduct and eres ns papperencata. We do 
not see the utility of Mr. Hawkshaw’s other scheme, 
which. embraces a continuation of the Metropolitan 
District Railway and the Thames Embankment, and 
the improvement of Billi e Market; we sup- 

se the Board of Works will be aroused at his inter- 
erence with their prerogative. Mr. W. F. Bruff 
asserts himself this year (the engineer’s signature was 
cut out of somewhat similar plans 4ast Session), and 
seeks powers to construct 24 miles of low-level line 
from Aldgate to Bow. 

The Brighton and Metropolitan, by Mr. Brunlees, is 
the most important ‘deposit, and the Birkenhead and 
Liverpool Bill has been filed as a matter of course. 
For the rest, the list is filled mostly with short and 
unimportant lines, with branches of local interest, or 
in some cases of no interest at all, with power for ad- 
ditional lands, and further extension of- time, and for 
abandonment. 

Mr. Thomas Page seeks powers for a steam-worked 
tramway between Pimlico, Peckham, and Greenwich, 
and the Tramway Company have extensive views on 
the subject’ of street railways: The miscellaneous 
deposits make but a shabby muster ; the large propor- 
tion of local waterworks is, however, very noticeable. 

Although the list of bills is a poor one, as was to be 
expected, and though they make collectively a very 
meagre show, yet there are some which are of sufficient 
importance to redeem this Session from the barrenness 
of last, and there is a good prospect of the principal 
schemes being keenly contested, with a view to their 
being ultimately carried out. 

Besides the Brighton line, of which we give parti- 
culars in another page, Mr. James Brunlees comes for- 
ward, as we have said, with an underground line 
from Clapham to London Bridge. It is proposed that 
this line should commence at Clapham High-street, 
aud extend along the line of Clapbam-rise, Clapham- 
road, Kennington-park-road, Newington-butts, New- 
ington-causeway, Blackman-street, and the Borough 
High-street, to a terminal station in Wellington-street 
on the south side of London-bridge. _ The total length 
of this railway would be 3 miles; 6 furlongs, 29 yards, 
and on this length there would be eleven stations, in- 
cluding the terminal ones. An important feature in 
the construction of the line is that each station would 
be situated on a length of level line, approached on 
either side by short inclines—about 150 ft. in length— 
of lin 30., This system of construction has been fre- 
quently advocated in this journal, and it is one which 
would greatly facilitate the working of an “ omnibus” 
traffic, the gradients serving to arrest a train when 
approaching a station, and assist in starting it on its 
departure. Independent of the short ients just 
mentioned, the steepest incline on Mr. Brunlees’ line 
is 1 in 80, whilst the sharpest curves ate one very 
short one of 10 chains radius, and one of 11 chains 
radius near Newington-butts. The av depth of 
the rail level below the surface would be about 25 ft., 
and the line would pass 48 ft. below the level of the 
rails of the London, Chatham, and Dover Railway at 
Newi n-causeway, and 51.6 ft. below those of the 
South Kastern Railway at Wellington-street. 

The most comprehensive Metropolitan railway bill 
is that vary oe forward by Mr. John Hawkshaw, under 
the title of the “ Port of London and Billingsgate Rail- 
way.” This bill is for the construction of a railway 
from the London Chatham and Dover line at Snow- 
hill to the river Thames at Blackfriars, and thence 
along the side of the river to the Tower Dock, from 
near which point a line would branch off to join the 
Tower-hill Extension of the Metropolitan District 
Railway at Tower-hill.- Another junction with the 
— District Railway would also be formed 
ci a leaving it at a point a short distance’ west 
of Blackfriars-bridge, and_joini 





mentioned about midway between Blackfriars 





joining the ee first | p 


and St. Paul’s pier. The scheme also includes the 
formation of an embankment 1 mile 1 fur. 3 ch. in 
length, extending from the Northern Thames Em- 

ment at Blackfriars to Brewer’s-quay, Tower 
Dock, the railway being carried throagh this embank- 
ment as far as it extends. In addition to the railwa 
a sewer 8 ft. 6 in. in diameter would be constru 
through this embankment, joining the present low 
level sewer at Blackfriars and Tower-hill. The 
railway first mentioned would leave the Chatham and 
Dover line near Snow-bill with a downward gradient of 
1 in 40 succeeded by one of 1 in 70, and it would 
take a course almost parallel to that of that railway, 
until it turned off to the side of the river. Between 
Blackfriars-bridge and Tower Dock there is no gradient 
steeper than 1 in ; but the branch to the Metro- 
politan District Railway, at Tower-hill, rises with a 
gradient of 1 in 27 on a curve of 8 ch. radius, this 
— being succeeded by one of 1 in 100. The 
engths of the different portions of the line are: From 
the London Chatham and Dover at Snow-hill to the 
river side, 3fur. 3.95ch.; from the point last men- 
tioned to the Tower Dock, 1 mile 1 fur. 3 ch. ; and from 
the junction near tlie Tower Dock to the Tower-hill 
extension of the Metropolitan District Railway, 1 fur. 
4.95 ch. The branch of which we have spoken as leaving 
the river-side line at a point about midway between 
Blackfriars-bridge and St. Paul’s pier, aad joining the 
Metropolitan District Railway a short distance west- 
ward of Blackfriars-bridge, would be 1 fur. 465 ch. in 
length, and would rise at a gradient of 1 in 53.3 to 
the Metropolitan. Besides the matters already stated, 
the bill ou asks for powers to construct a new 
street from Adelaide-place, London-bridge, to the new 
embankment, to widen Lower Thames-street, and to 
greatly enlarge Billingsgate Market. 

Mr. John Fowler’s name appears alone this Session 
on the plans deposited for the Metropolitan and Isling- 
ton Railway ; a line of 1 mile, 2 furlongs, 2.70 chains 
in length. It commences by a junction with the 
Metropolitan Railway Widening, at Granville-square, 
near King’s Cross, where the rails. are 38 ft. 8 in. 
below the surface, and terminates at- Spring-street, 
Canonbury-road. The first 970 yards of the railway 
are in tunnel, curved to a radius of 8 chains, with a 
rising gradient of 1 in 42, crossing beneath the Penton- 
ville-road, 66 ft. 6 in. below the street level. Crossing 
over the Regent’s Canal Tunnel, the railway breaks 
into open cutting, and covered way from Liverpool- 
road northward, passing 17 ft. beneath Islington-green, 
and terminating in Spring-street, Canonbury. 

The Hyde Park and City Railway Bill is an impor- 
tant one. For its whole length of 4928 yards it is 
proposed to construct it in tunnel, and the route laid 
out for it traverses Oxford-street and Holborn, from 
the Marble Arch, to that corner of Cheapside adjacent 
to St. Martin’s-le-Grand and St. Paul’s Church- 
yard. Scarcely any, if any, house property has been 
scheduled under this bill, excepting what would be 
required for stations, as the centre line runs along the 
centre line of the, street. Sites for stations are re- 
served at the Marble Arch, Oxford-circus, Berwick- 
street, Oxford-street, Tottenham Court-road, Newton- 
street, Holborn, Chancery-lane, Farringdon-street, and 
a terminus ia Cheapside. It is constructed through- 
out its length as near the surface as possible, and 

asses over the authorised Hampstead and Charing 

ross Railway 46 ft. 4in. above the level of its rails. 
The gradient down Holborn-hill is 1 in 50, and it is 
proposed to raise Farringdon-street 5 ft. 6 in. to give 
Pafficient space for construction. There are 15 ft. 2 in. 
difference of level between the rails of this proposed 
line and the London, Chatham, and Dover Railway, 
at the point of crossing, whence the ient rises to- 
wards its terminal station in Cheapside. The average 
depth of rails beneath the surface is about 28 ft. 

essrs. John Fowler, Walter Marr Brydone, 

and Alexander G.. Linn, have deposited-plans under 
the title of the Birkenhead and Liverpool Railways. 
They propose to construct four lines, one of which 
crosses in a tunnel beneath the Mersey, and branches 
to the right and left on the Liverpool and Birkenhead 
banks. The first commences by a junction with the 
Birkenhead railway near the Bebbington station, and 
falls on a sharp curve with a gradient of 1 in 45 to- 
wards the river, through two tunnels, one 1168 yards, 
and the other 1166 yards long, the first on a curve 
of 163 chains; here a junction is made with a short 
branch ing to Tranmere, the length of which is 
1 mile ‘5.66. chains. The principal railway .crosses 
beneath the Mersey with a horizontal: gradient, and 
rises with an inclination of, 1 in 50 on'the Liverpool 
side, thence with a gradient of 1 in 48 to the Liver- 
ool Central. Station, with tunnels on.its length of 
1111 yards, 2460 yards, and 1558 yards, A short 
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branch on the eye side sweeps round and makes 
a junction with the Dock Railway. 

Mr. W. W. Hulse and Mr. J. 8. Perring bring in 
a Bill for the “Manchester City Railway,”—a line 
which, it is proposed, shall commence at Mount-street, 
Manchester, and extend’ thence past Albert-squate 
and Peter-street to a field near the toll-bar, known as 
Parr’s Wood-gate. The most noticeable feature in 
this plan is that the engineers apply for powers to con- 
struct it to a narrower gauge than the usual one, and 
it is, we understand, intended to make it with a gauge 
of 3ft. The line is laid out with curves of 4 and 
5 chains radius ; but the gradients are in no case very 
heavy. The length of the line is 5 m. 3 fur. 2.40 ch., 
of which length about 1850 yards are in tunnel. 

The Imperial Gas Company apply for powers to pur- 
chase lands in the parish of St. Leonard, Bromley, and 
West Ham, for the construction of gasworks and 
roadway thereto; for the construction of bridges over 
the Lea River and Bow Creek ; and for powers to 
purchase, lease or work, colliers, collieries, and mines. 





CHEAP RAILWAYS. 

Tr is but natural that engineers, having, under the 
influence of a questionable policy of construction, 
given us costly railways, should now, in the absence 
of other employment, feel an interest in the construc- 
tion of cheap ones. It may appear like a confession, 
that the older school of Base engineering was a 
wrong one, and yet may not engineers have reason to 
make such an admission? For the public, the ques- 
tion is one of deep importance—the question, whether 
a new, cheap, and competing railway system is not 
after all required? The older lines were constructed 
at immense cost for a speed for which a great majority 
of the public are unwilling, if not unable, to pay. And 
it does not answer the question nor the purpose to say 
that they can have as slow a speed as they choose on 
the existing lines. So they might; but, unless the 
great capital charge upon these lines is in part sacri- 
ficed, the slow speed will not after all be a cheap 
speed to the passengers. Unless the companies are 
prepared to do this—and it is certain that they are 
not—the public have a good right to call out for free 
trade in railways. Even a war between competing 
companies would be for the time to the public benefit, 
and it is certain that the company having the smaller 
capital burden would have the advantage in any con- 
test. Its line may have steeper gradients and sharper 
curves, involving a somewhat greater charge for loco- 
motive power and maintenance of way; but there 
would not be the long tunnels, the lofty viaducts, the 
grand metropolitan approaches, and the magnificent 
termini to pay interest upon. To pay the interest on 
the whole cost of the present lines requires a charge in 
the way of fares and freights at least twice greater 
than the present total working expenses. Of the latter, 
locomotive power, repairs and renewals of rolling 
stock, and maintenance of way, which alone are in- 
flaenced by gradients and curves, do not form much 
more than one half, the remainder going in manage- 
ment, train and station service, rates, taxes, Govern- 
ment duty, &c. In other words, nearly or quite three- 
fourths of what the public now pay to the railways is 
absorbed in expenses and in payments upon capital not 
in themselves influenced by the steepness of gradients 
or the sharpness of curves. Again, taking the ex- 
penses which are so influenced, it is certain that very 
considerably steeper gradients and shorter curves may 
be introduced, here and there, to save costly works, 
without increasing the cost of locomotive power and 
the outlay for wear and tear by more than a very 
moderate per centage. If this increase did not, as it 
hardly would, exceed five per cent., and the new line 
cost but half as much per mile as the old, then for 
every pound now aid by the passenger, very nearly 
five shillings would be saved to him while paying the 
same rate per cent. of profit upon the railway capital 
as now. And this, too, supposing the existing com- 
panies took advantage of every improvement and 
means of economy to which the new company could 
resort: These means of economy might consist in 
running fewer, slower, and better filled trains, thus 
dividing the expenses per train among a greater num- 
ber of ngers or tons of goods in that train. It'is 
tolerably certain that, with the cheaper lines and more 
economical mode of working, taken together, nearly 
one half of the present rates of fare might be saved. 

The question of a new system of railways is clearly 
one of great national importance, for whatever may be 
the sacrifice of the nominal capital represented by the 
existing lines, the highest principles of national 
economy are di to. a perpetual national 
waste, Even the of an existing line and 





the sale of its old iron and working stock, the oceupa- 
tion of its stations for other purposes, &c., would not 
leave less real wealth in the land than now, provided 
only another line could he made at half the cost to do 
the work at half the charge. A tunnel, a viaduct, an 
embankment, a cutting, would be worthless in itself if 
unused; but the interests of a small community of 
shareholders and bondholders, who have wasted their 
money in it, are not to be considered against those of 
many millions of people who are made to pay for the 
waste. Were every corn-mil! and every bakery in the 
kingdom built of such costly materials, and of such 
needless dimensions and such elaborate architecture, 
as to have cost twice what it ought, this would be no 
excuse to the public for demanding of them twice the 
present price of bread. ‘For all the great necessaries 
of life—food, drink, clothing, firing, lighting, the 
means of transport, &c., the necessary cost of which 
is known—the 
enforce the supply at that cost, including a fair profit 
upon only the necessary capital employed. 

That a good cheap line, capable of being. econo- 
mically be sr 3 ma: ‘ made to Brighton is beyond 
dispute. Mr. Brunlees’ proposed line has no heavy 
works, and yet the gradients nowhere exceed 1 in 60, 
and this for two miles in one instance, and for shorter 
distances in one or two others, no curve of less than 
30 chains radius, but one tunnel, and that only a 
quarter of a mile long, and the only two viaducts of 
considerable length will be one of 283 yards and one of 
187 yards. By obtaining running powers over the 
Chatham and Thier line, direct access to the City is 
obtained, and the lipe would be carried into a far more 
convenient part of Brighton than the present one. 
We believe it to be Mr. Brunlees’ intention to employ 
rails (a double line) of over 100 lb. to the yard, so as 
to have ahead of the width of the tread of the wheels, 
and to distribute the weight of the rolling stock so as 
to obtain less than the present weight per wheel, and 
thus preserve the way. The carriages, we understand, 
are to be partly on the present plan with exclusive 
compartments, and partly on the American plan, so 
as to meet the wants of all classes. 

It is not only to the interest of all engineers that 
new railway works should go on, but if is to the 
general interest of the country that the fresh trade 
which such works would bring should be created and 
encouraged. New capital would be put in circulation, 
labour employed, and the nation at large would reap 
the advantage in lower fares and in a less charge for 
carrying goods. Unless the existing shareholders are 
willing to acknowledge that there has been waste, and 
are prepared to forego their interest upon that waste 
—unless they are prepared to work their traffic upon 
terms of the greatest advantage to the public, that 
public, and possibly its representatives in Parliament, 
will be against them. 








ENGINEERING CHARITIES. 


To have once entered a profession, or to have learned 
a trade, is the making or unmaking of most men. It 
is not many who can turn their hands to anything, 
although there is a no small number of restless spirits 
who think they can do so, and who learn but too late 
that the attempt has worked their ruin. So well do 
all prudent men understand this, that they will often 
wait, hoping against hope, until they are nearly 
ruined in the very earnestness of their attachment to 
their once chosen pursuit. 

The vast extension of engineering works, attracting 
as it has done many thousands to our profession, has 
never gone on ‘steadily and uniformly. Unlike the 
more settled profession of the law, or that of medicine, 
or the church—unlike the settled industries of agri- 
culture, jnining, and . hundred other spheres of com- 

aratively steady employment, engineering practice is 

tful | sbefathedl and, although profitable to a 
fortunate few, is after all hardly less precarious than 
the profession of letters. How many engineers, old 
and young, are idle now, and how long may they re- 
main so? How great is still the distrust of engineer- 
ing undertakings themselves—how great, that in 
almost every other fresh scheme, which, were it but 
begun, would stimulate more or less engineering work ? 
The trade of the country is stationary or t 
general prosperity quite arrested. All this is likely 
to cause a long period of inaction, and the engineers 
must rest longer and yet longer. Of the hundreds 
now absolutely out of all employment, seeking it, and 
yet secking it in vain, many must be in sad distress, 

t is the time, of all others, when the value of strong 
friends is discovered, and fortunate, indeed, is he who 





possesses them, or even one able and willing to save 
Ve last his fetiogs, Hf uit taded hla ‘whole Cecapott 


ublic will demand and ultimately | good 


in life. far ery ban, be a eg dig uaeses 
bravest, et this bravery may be accompanied 
a deli sensitiveness of feeling which make the 
loss of an acquired position—the loss of what, posheps, 
was the great ambition of a young and earnest 
devoted to a high profession, and to nothing else save 
honour and duty—all this may be even more terrible 
than death itself. It is torture to bear such re 
torture to ask for aid, even if aid be obtainable. An 
human benevolence, great as it often is, can hardly be 
commensurate with human necessities, and never with 
human hopes and wishes. Yet it is delightful to wit- 
ness its blessed ministrations, or even to possess the 
knowledge that they are going on in cases of distress. 
There is an immense store of human kifdness, cold as 
the world is generally accounted—kindness ever ready 
toaid misfortune, even if to do so involves the forgive- 
ness of faults. In our own profession there is, as we have 
reason to know, a great but silent flow of 
charity, the individual instances of which are known, 
but in the strictest confidence, if at all, beyond the 
giver and the receiver. Even the kind feeling, the 
words of enco t and consolation, go for much. 
This substantial charity and this feeling are exerted 
because those who practice both know that they 
themselves, however fortunate at the time, may alike 
live to stand in want of both. 
It was a timely provision when, in the full tide of 
rofessional prosperity, the civil engineers created a 
nevolent fund, the charities of which have been many 

and liberal, although no individual case is known beyond 
the committee for administering the fund and the re- 
cipients, or such others as the latter only may choose 
to tell. Perhaps the claims upon this fund were never 
more numerous and urgent than now; but of the in- 
dividual cases we know nothing. It is certain, how- 
ever, that the gentlemen who manage it are men of 
high honour, and as certain also that they are both 
just and generous in their dispensations. And there 
are engineers, gentlemen whom it would be the 
greatest breach of honour and confidence to name, but 
who we know are silently dispensing blessed aid in 
numberless channels. To do this, besides leading a 
good life in other things, is the highest religion, and 
what wonder, then, that the religion of the land is the 

lory and the sacred charge of our people, the strong- 

old of our national faith? 





THE PHILOSOPHY OF RAILWAYS. 


Ir there be no ties of sympathy between railway 
shareholders and railway passengers, they are never- 
theless united by a strong bond of interest. For 
while it is the interest of the latter to be carried at the 
lowest possible rates of fare, it is the interest of the 
former to employ the least amount of capital which 
will secure safe, expeditious, and economical con- 
veyance. In other words, assuming a fixed net revenue 
from traffic, it is twice as profitable to derive it from 
an investment of, say one million, as from one or two 
millions, the dividend, per cent., being twice as much 
in the former as in the latter case, while also the 
second million of capital would remain for equally pro- 
fitable investment elsewhere. Had it been possible to 
carry out our existing railway system for 240 instead 
of 480 millions the net return, supposing the traffic, 
fares, &c., to be as at present, would } have been twice 
as much, per cent., as now, and there would have re- 
mained 240 millions for any other class of profitable 
investments which could have been found. And if 
such an increased rate of dividend had tempted, as it 
no doubt would have done, a portion or all of the un- 
employed 240 millions into competing undertakings, 
there would have remained the resource of lowering 
fares and freights, and the public would at lea#® have 
had we substantial benefit of such a competition of 
capita 
whole of our existing railway system has been 
earried out upon sufferance. It represents no mono- 
poly whatever, further than as the p s of legis- 

tion may give to it a virtual sili: Such and 
such associations of capitalists have applied, from time 
to time, to Parliament, not for the monopoly of rail- 
way communication in any given districts, but for the 
bare permission to make railways through them. It 





he | is the delicate question of public faith, and that alone, 


which bas prevented Parliament from sanctioning other 
and competing lines in the same districts. It was 


thus in the case of the Great Eastern Company when 
they applied for permission to make a “<eoal line,” 
connecting the Great Northern with their own system 
a , 80 as to bring coal into. the cast end of 
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sanction a competing scheme after they had 

twenty millions or so upon their system, in pre- 
ome fgith, upon the presumed intention of Parlia- 
ment that nothing more should come between them 
and their dividends. -But such an intention is wholly 
presumptive, and a Liberal Parliament, while reason- 
ably rdful of vested interests, may determine that 
the public shall in no way suffer from their abuse. 





THE BOUTET BRIDGE DELUSION. 


Wuen in the olden time Ben Israel rose up in 
the morning, to find a burning spot bright upon 
his flesh, and watched it with the growing hours 
spreading and deepening, striking the skin dead and 
white, he knew that the plague of leprosy was upon 
him, and he knew his doom. To rend his clothes, to 
go out into the wilderness to shrivelling dissolution, 
with covered upper lip, crying, “ Unclean, unclean !” 
No matter how just a man, how observant of his strict 
ecclesiastical rites, how upright in his dealings; no 
matter how good a father, how obedient a son, how 
faithful a husband, the finger of Proyidence had set a 
deadly curse upon him, and he must be thrast without 
the camp to save the people. 

Now Charles Boutet may be a sufficiently respect- 
able person, albeit moulded from the clay which formed 
the base of that compound image Society, of which 
Nebuchadnezzar dreamed; he may discharge his 
debts, be true and upright in all his dealings; be 
esteemed, respected, beloved, admired by all who know 
him, and no doubt he is; but upon him is the plague 
of moral leprosy, and no less should he be thrust 
without the pale of commercial and engineering enter- 
prise than the leprous Israelite of old. 

If he came newly among us, if this were his first 
attempt to bring universal happiness to mankind, and 
untold wealth to his disciples’ pockets, we would not 
say much; but we know him of old, how his infec- 
tious touch has smitten the purses of old ladies with 
atrophy, so that they withered ; how bright visions of 

erpetual motion filled his own poor brains till he in- 
ected others. And we do say that, honourable and 
worthy, as of course we believe good gentleman Boutet 
to be, we are bound in the interest of all those who will 
suffer so surely and so deeply, if they lend their ears 
to the coarse piping of this deluder—because himself 
deluded—to denounce him and his idle dreams. 

But we feel almost bound to excuse ourselves to 
our readers for again approaching this topic after 
having so recently worn out their patience and our 
own pens by the investigation of his most monstrous 
and latest scheme. We did so then in a tone of ridi- 
cule, for we had not dreamed it possible that human 
weakness could be so weak as to believe that fortunes 
could be realised by an innovation upon the immu- 
table laws of nature, and that, what would be the 

test engineering work the world has known, most 
fraught with difficulty, and requiring for its planning 
and execution the highest talent, the profoundest 
skill, the widest. experience, the most extended credit 
—credit so extended that the financial giants of France 
and land must together brace their muscles to the 
work—should be pertinaciously meddled with by Charles 
Boutet or the Ottoman Financial Association. But since 
that time the Journal of the Society of Arts has, by some 
strange. ovérsight, admitted into its.columns an ab- 
stract of the ignorant and pretentious pamphlet we 
alluded to, and by so doing, has unintentionally lent 
the whole weight of the Society to the delusion. Still 
worse, the Pall Mail Gazette has copied this abstract, 
sending it round to the homes of thousands, and 
bringing it to the intimate notice of just.such people 
as would be most likely to lend themselves to the 
assistance of so Congeary a scheme. The non- 
professional journals are not deeply responsible for the 
admission of Si hengerons nonsense into their columns, 
but at least. they should be able to exercise sufficient 
discretion, and be.competent to detect the difference 
between schemes, wild and daring it may be, but fea- 
sible nevertheless, and such as are absolutely beyond 
the bourids'of possibility. So these two journals have 
done for Charles Boutet and his colleagues what no 
money would have done for them, and. the statements 
in ‘the fallacious pamphlet are, so to: s: youe 
for both by the Society of Arts aud the Pali Mail 
Gatette. “It is impossible to estimate the amount of 
damage that these reprints may do. | So many, assured 
by the.fayourable notice of the French ror on the 
occasion of -his interview with M. will be 
farther: din-their’ belief by reading‘ in two: of 
the influe ae & iioti¢e of the scheme, which’ 
treats it asa 3 


which have done so much to disseminate the Boutet 
disease, to remedy the mischief so far as lies in their 
power. We will consider two of the points comprised 
m the illiterate trashy pamphlet explaining the de- 


ign. 
M. Boutet proposes to cross the Channel from the 
Shakspeare Cliff, to Cape Blanc Nez, by a bridge with 
ten openings; or clear spans, each 3989 y long, 
the platform of which is to be 360 feet above the 
average sea level. He proposes with earnest plausi- 
bility to construct his nine iron piers upon the shore, 
to float them-into place, fastening them to the bottom 
with screw-piles, and covering the structure with 
gutta-percha to prevent the adhesion of barnacles and 
the deterioration of salt water. And note this—he 
proposes to lay out the course of the bridge to which 
the piers are to be hauled and sunk, by a buoyed rope, 
stretched from side to side—from France to England. 
Now is not this enough to silence the wide-mouthed, 
prating, dangerous, earnest Boutet, and to setile at 
once and for ever his claims to be entrusted with the 
conduct of even the smallest engineering work? A 
buoyed rope is be the ranging line for the piers, sway- 
ing to and fro with every wave, curving to all points of 
the compass with the tide’s ebb and flow, and influenced 
by every current that has a habitation in the line of 
crossing. 

Assuming, however, for a moment, that the pu.ers 
are in place, their great monumental towers soaring 
up 360ft. above the sea—more than 150ft. higher 
than the Fish-street-hill column. From this range of 
stupendous summits, nearly two miles astnder, M. 
Boutet. stretches cables 2 in. in diameter, and of iron 
not steel; from thirty to one hundred and twenty of 
these cables are ranged vertically 20in. apart, the 
larger number over the piers being reduced to the 
lesser in the centre of the span. The cables are 
woven together with smaller diagonal wire ropes, and 
cast iron is thrown in when it is of no service, be- 
cause, we presume, it looks well in the drawing, and 
gives an air of security to the flimsy web. The over 
side of this “tress,” as the projector terms it, is 
curved, but there is no compression member designed, 
and, moreover, none cou/d be designed, which should 
resist the enormous strain of the structure,.and give 
the only value which could be given to the rest of 
the clumsy contrivance. More than that—and this is 
a point which the dullest disciple of Boutet can under- 
stand—the projector proposes to give a rise to these 
trusses of 6 in 1000, and so to obtain an increased 
rigidity. Now it is absolutely impossible to stretch a 
wire between two points, however close they may be 
together, without deflection, because the strain re- 
quired to do so is infinite, and in such an extreme case 
as M. Boutet proposes, the cables would break from 
their own weight long before any approximation to a 
horizontal line was obtained. In fact, allowing the 
extreme amount of strength to his cables, and assuming 
thatthey could be made perfectly homogeneous through- 
out, it will be found that the strands would part in the 
centré. before they were within 500 ft. of a horizontal 
line, in other words, the point of rupture would be 
attained when the cables had still to be hauled up 
500 ft. to get them into position. 

We think that we have said enough of this foolish 
proposition, though we could follow the crude im- 
possible 2 through in detail, and show each 
one more glaringly absurd than its predecessor. M. 
Boutet is doubtless in earnest, but he is grossly 
ignorant of the most elementary laws of nature, else 
he would have schemed something far different to this 
delusion which he is now hawking round. 

_ His proposition may be illustrated thus, for the 
benefit of that large portion of mankind which an able 
writer terms “ muddleheads.” Some brilliant genius 
of the Boutet stamp rises up and says: “ A high road 
direct from London to Dover would prove the most 
successful speculation going; it is all straightforward. 
We have to cross the Thames, and my plan saves the 
expense of a bridge. I will erect ten platforms in the 
stream, and ngers will jump from one to the 
other.” Very good, only the platforms would be five 
times afar par as most people could jump, and the 
pio of M, Bouts brite wre Spheed Ave es 
‘ar apart agit is possible to con vecather 
. And yet, although the projectors are so incompetent, 
that they not only fail to see the glaring absurdities of 
their proposition, but cannot grasp the real difficulties: 
of sue task as bldg the Channel, We 
‘there is no reason to disbelieve it, that M. Boutet, has 
‘made many converts, who have subscribed a large por- 
tion of the money he requires. to carry out his falla- 





out, It is the duty \ese, 


Pe aS or 





bebe gigas ents. Bar! Granville has examined and 
approved, his, plans, aad, ow. Wi that he wil no, 


= 


i 


bed stones, &e,. fg i Mw 


averse to lend the weight of his influence to the pre- 
liminary company at all events, the prospectus of 
which some good names, ; 

a co with Boutet, “Hyperion and a 

r.” 

e hope for his own sake, and really believe, that. 
this French or Belgian projector is in earnest, for how 
else could he persuade so many who turn obstinatel 
pray on reasonable schemes, the prosecution of which 
would be a certain success? That enthusiasm, which 
is the special characteristic of energetic self-deceivers, 
carries dangerous conviction with it, and thus, without 
capacity to estimate rightly these futile means to gain 
an unprofitable end—that of establishing permanent 

lo-French communication—M. Boutet gains his 
followers. 4 

To save the pockets of incompetents we write, and 
will write again and yet again, whenever this intruder 
shows himself, for every effort should be made to 
protect them, being, as they are, unable to protect 
themselves. 

And, this to those ever eager champions who have 
always lance in rest to fight even for such a sorry 
cause, and whose cry will be that this criticism is im- 
potent, that the arrows of satire and sword of denun- 
ciation are harmless if not barbed and edged with 
dignity ;—there are some cases which require the most 
sweeping and severest treatment; where reticence is 
thrown away, and nothing but the plainest speaking 
will avail—and this is of them. ‘ 








H.M.S. SIRIUS. 

We should have given place, last week, to a correc- 
tion sent us by Mr. Sells, of Messrs. Maudslay, Sons, 
and Field, respecting the boilers of the Sirius, noticed 
in our columns a fortnight ago. The boilers instead 
of having a very large proportion of heating surface 
to nominal power have in reality but a small propor- 
tion. The total amount of heating surface is 5508 
square feet, which gives an area of 15.8 square feet 
per nominal horse power, instead of 29.9 square feet 
as stated, and 2.4 square feet per indicated horse 
power instead of 4.6 square feet as stated. The 
information on which we founded our calculations 
was erroneously given to us by a gentleman in Mr. 
Sells’ office during Mr. Sells’ absence. 








THE ARTIFICIAL STONE. 


We have more than once referred to the beautiful 
reaction of silicate of soda and chloride of calcium, 
in the manufacture of Mr, Ransome’s patent stone, as 
in a measure analogous to that of the oxygen upon the 
carbon in the iron treated in the Bessemer process. 
In the elegance, of the chemical principles involved 
the two cases are even less comparable than in respect 
to the modes of their mechanical applications. In 
both cases large masses of crude material are dealt 
with, and a rapid interstitial action is produced by 
bringing together the two chemical agents. In the one 
case a plastic mass of sand, rendered slightly cohesive 
by the addition of silicate of soda, becomes almost at 
once hard, and nearly indestructible stone by a bath in 
a solution of chloride of calcium. In the other a fluid 
mass of crude iron becomes hard and nearly inde- 
structible steel by merely blowing through it streams 
of atmospheric air. 

The last improvement wanting to perfect the me- 
chanical process of making Mr. Ransome’s artificial 
stone has been supplied by Mr. Bessemer himself. It 
took time for the solution of chloride of calcium to 
saturate the mass of prepared sand—much time where 
the mass was a large one. It had to work its way 
slowly through by capillary attraction. By Mr. 
Bessemer’s improvement a pipe is carried to the centre 
of the mass, and the opposite end of the pipe connected 
with an exhausting pump. On setting this to work a 
vacuum is produced i all the interstices of the sand, 
and the chloric solution is forced in at all points under 
nearly or quite the full atmospheric pressure. In 
this way the reaction takes place very rapidly. ‘ After- 
wards it is necessary ‘to-wash out the chloride of 


sodium, or common salt, left ‘in the pores, and it is 
Jobvious that. the same meats of treatment are shee 
jeable in 


drawing through the water necessary for 
, and thus thoroughly cleaning and drying the 


enale substance of the stone, so that no efflorescence 


’ 


and | shall 
has 


occur. 
The merits of the patent. artificial stone are becoming 


widely known, and the works at East Greenwich are 
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HEATON’S “STEEL IRON.” 


Ir the results of the Heaton process, as given by 
Professor Miller and Mr. Mallet, are to be taken as 
correct, the patentee must have wrought what to every 
metallurgist will appear as little less than a miracle. 
“Steel iron,” or “ malleable iron of the finest and 
purest quality,” as it is variously termed, and of 
which a good number of samples bore with regularity a 
tensile strain varying only between 20.8 tons and 23.5 
tons per square inch, and ‘the elongation of which, in 
10 in. lengths, was but seldom less than 20.per cent., 
and in most from 25 to 28 per cent., are analysed by 
Professor Miller with the result of but 98.144 per 
cent. of pure iron, with the very high proportion of 
0.993, or, say, one per cent. of carbon, with 0.149 per 
cent. of silicon, 0.292 of phosphorus, a little arsenic, a 
little manganese, and 0.310 of calcium. What are 
those to say who have analysed the Russian and 
Swedish irons of about the same tensile strength and 
extensibility ? Would they not say that a metal giving 
such an analysis was worthless, whether called iron or 
steel? The proportion of carbon would indicate a 
tensile strength twice as great, and an elongation not 
one-fourth as great. ‘The presence of one per cent. of 
carbon in any steel, made by whatever process, would 
render it unfit, from its brittleness, for rails or'tyres ; 
yet here is a metal having all the qualities of the softest 
iron, yet containing this high proportion of carbon. Is 
it the calcium, nearly one-third of one per cent. in 
amount, and of which there was not a trace in the pig 
iron from which the steel or iron was made, which has 
neutralised all the other impurities ? Calcium seldom 
occurs in pig iron, and we recollect no recorded 
instance of its presence in wrought. iron; but if its 
presence in iron, containing so many other impurities 
m such considerable quantities, can give to that iron 
all the uniformity and ductility of Swedish bar, Mr. 
Heaton will, of course, find other metallurgists at work 
seeking to administer so sovereign a remedy in any 
wey but with nitrate of soda. For the commonest 
puddle bar, judged from Professor Miller’s analysis, 
would become as soft and silky as silver if so much 
calcium could be got into it, and it could then be cut 
up and melted with oxide of manganese and charcoal, 
aud thus converted into the best steel. 

The “steel iron,” whatever we may say of its 
astonishing chemical composition, would be of no use, 
from its proved softness and flexibility, under Mr. 
Kirkaldy’s tests, for rails, tyres, axles, &c. It has 
still to be melted at a further cost of not less than 5/. 
or 6/. a ton before it would be fit for steel castings, 
and would, of course, require still further working to 
get it into bars or forgings. Upon the patentee’s own 
showing, we see no chance whatever of his competing 
with steel rails as now made. Nor until some expla- 
nation of the heretofore unknown influence of calcium 
upon iron is given, can we understand the alleged 
wonderful gualities of his so-called steel iron, 








THE HEATON “STEEL” PROCESS. 


Tue following letter, from Mr. Bessemer,- appears 
in the City Article of the Zimes. It explains very 
clearly why the so-called nitrate “steel” can only be 
cast steel when afterwards cast in crucibles at a cost 
of from 5/. to 6. per ton, speaking according to the 
common experience of the Sheffield steel masters. In 
its crude form it is only comparable to puddled iron, 
and as it costs about 2/. for the nitrate of soda neces- 
sary for converting one ton of iron, the same stage of 
conversion could manifestly be very much more cheaply 
reached by puddling : 

Denmark-hill, Dec. 1. 

“Sir.—In your Money Article of the 21st of October my 
name. has been mentioned in connexion with the Heaton 
steel process in a way which, however unintentional, has, I 
find, entirely misled a great many persons as to the facts of 
the case; and, coming as it does with the whole weight of 
a City Article in the Times, I am sure you will gladly allow 
me a portion of your valuable s: in order to explain the 
great difference between the steel made by the Heaton pro- 
i The following ie « portion f the paragraph referred to 

2. ollowing is a t) refe: ; 

“*A few ptt Je dig Bessemer carried to a successful 
issue the pneumatic process, which bears his name, for the 


duced from Cleveland or Northamptonshire pig. Great 
interest is therefore stated to attach to the successful opera- 


tion of a process ted by Mr. Heaton, of the 
il, in the Erewadh Valley, by which inferior iron is 





expensive raw material by the Bessemer process. This is, 
pice ny —, i en 2 Bessemer steel is 

steel— is, steel into a ly homogeneous mass 
while in a fluid state—and to circumstance alone owes 
its great value as a material for the manufacture of railway 
bars, &c. All cast steel, howeypr it may be made, possesses 
this invaluable property of homogeneity and freedom from a 
laminated structure, and none other cast steel has this 


“Tt must also be borne in mind that the reason why a 
Bessemer steel rail is found to last out from ten to a dozen 
ordinary iron rails is not in consequence of its hardness as 
steel, but because it owes its great durability to its entire 
freedom from that laminated or fibrous character common to 
all iron or steel which becomes mechanically mixed with 
slags or scoria in consequence of the solidification of the 
metal while its refinement. is still going on, as is the case in 
the Heaton process, which cannot produce cast steel. In 
the Bessemer process, pan i Fomgron J atmospheric air in 
ne ee five tons of molten pig iron 
for a period of 16 or 20 minutes, the iron is conv into 
fluid cast steel; the oxygen contained in the air, uniting 
with the superfluous quantity of carbon present in the pig 
iron, produces an intense combustion and raises the tempera- 
ture of the metal to the extremely high point necessary to 
retain the steel in a state of a fusion, without the em- 
ployment of any additional fuel; the fluid thus obtained, 
when poured into moulds, forms a solid homogeneous mass 
of cast steel, entirely free from scoria or other mechanically 
mixed impurities. 

“ But in the Heaton process nitrate of soda mixed with 
sand is employed to generate the necessary amount of oxy- 
gen for decarburising the pig iron, instead of employing 
the gaseous oxygen of the atmosphere, Now, when- 
ever solid substances are converted into a vast amount 
of heat is absorbed and rendered latent ; hence in the Heaton 
process so much heat is abstracted from the metal in gene- 
rating oxygen gas by the decomposition of nitrate of soda 
that the metal solidifies while in a state of mechanical ad- 
mixture with the sand and. soda, and thus, instead of ob- 
taining fluid cast steel by his process, Mr. Heaton obtains 
only a lump of spungy, porous metal, intermixed throughout 
with slags and scoria, and peer | the general characteristics 
and properties of ordinary puddled iron or puddled steel, but 
which is only obtained at a cost (for nitrate of soda) of more 
than double that of the ordinary eee, process. 

“The crude lump of metal obtained by the + peat yee 
cess may be hammered and rolled into bars, and be as 
ordinary puddled iron or puddled steel, materials which 
from their nature and physical properties are entirely dis- 
tinct from, and can never mee ony with, cast steel. It is true 
that, in common with pud iron of every description, 


Mr. Heaton’s crude metal may be made into cast steel by | Read 


resorting to the old and costly Sheffield process of melting 
in qruainion, a process which consumes about 3} tons of coke 
for every ton of metal so melted, and with the additional 


cost of wages, crucibles, &c., this se rocess alone costs | 


from 51. to 62. per ton. Hence, althou, . Heaton starts 
woh 9 ee ing him an advantage of 20s. to 30s. 
per ton over the cost of the mer raw material, he never- 
theless employes for the conversion of one ton of opie. iron 
(according to Dr. Miller’s report) ‘no less than 270 Ib. of 
nitrate of soda, which, at the present market price of 15s. 
r cwt., is equal to 36s. on the ton of crude iron, thus 
fringing up the cost of the materials employed in making 
a tone of crude steel by the Heaton process several — 
r ton above the cost of the high-class iron used in the 
mer process; and when we add to the cost of the 
Heaton crude steel the additional cost of 57. to 62. per ton 
for melting, I think it will become as clear to the general 
public as it has long been to all practical steel-makers that 
the Heaton process can in no way compete with the cast 

steel at present in the market, either in ae or quality. 

“T am, Sir, yours faithfully, 
“ Henry BesseMes.” 








NITRATE “STEEL.” 
To tus Eprror oF ENGINEERING. 

Srr,—I have paid much attention to the statements put 
forward by directly interested in, and to those state- 
ments more an of the gentlemen consulted upon, if not 
indeed retained for, Mr. Heaton’s patents. From their own 
evidence it is abundantly manifest that the direct or initial 
product is a worthless one, containing near] ap owe cent. of 
carbon. The secondary or resultant poorer obtained by 
merely cutting, piling, beating, and eres age | while ina 
spongy state, appears to have a wonderfully different chem- 
ical composition, one-half of the carbon being removed. 
This, it is tolerably certain, would not be the case with any 
other steel. A puddled steel, a erucible steel, or a Bessemer 
steel bar contains as much and no more carbon as the bloom, 
blister bar, or ingot from which it was made. But thesecon- 
dary product of the Heaton although it is asserted 
to contain one cent. of car’ eet pres: rad senagg ed 


of doubting his word—were evidently 
made upon a soft, ductile iron having a fine fracture. But, 
taking this fine iron as containing its one per cent. of carbon, 
as Dr. Miller tells us it does, it is the finished and complete 
Mr. Heaton may himself 
ing his pure and 
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Gaskell, Westminster; Mr. George 
ment -Staff — Railway; Mr. John Thomas Holgate, 
late of the Rio Improvement Works, Rio de Janeiro; 
rn pany tame, Shae i - a London end of 
e Great Western Railway; Mr. hristopher Di 

La Touche, Lahore . and y | vere ilway, ta 
Edward Antoine Sacré, .Westminster; Mr. John Nidd 
Smith, Surveyor to the Greenwich District Board of Works ; 
Mr. Edw oseph Statham, Great Southern Railway, New 
South Wales; . Thomas Selby Tancred, Canterbury. 
N.Z.; Mr. Henry Andrew Vivian, Engineer and Superin- 
tendent of the Coquimbo Railway, Chile; and Mr. William 
Webster, St. ara The Council, acting under the 
provisions of Section 1V. of the Bye Laws, have recently ad- 
mitted the following candidates students of the institution ; 
—Charles Toler Burke, George Ernest Faithfull, Richard 
Harrison, Killingworth William Hedges, Francisco de Salis 
Torres Homem, Joseph Prime Maxwell, William Henry 
, H James Samson, Herbert de Symons Skipper, 

and Charles Robert Western. 
Sreamsuir Buitpine at GioucesteR.—Last week, there 
sailed from Cardiff for the Brazils, the steamer Pacifico, which 


wooden vessel, long by 18 ft. beam, and 84 ft. depth of 
hold, coppered, and classed nine years in English Lloyd's, 
built under special survey, and is exceedingly strong. Her 
i consists of a single cylinder inverted engine, the 
cylinder being 42 in. diameter by 24 in. stroke, and steam 
————— engine has a surface condenser, and drives a 
four-bladed screw of gun metal 7 ft. diameter. The boiler 
has three furnaces, and is fitted with a su ter. On her 
trial the vessel drew 74 ft. forward and 9 ft. aft., and attained 
Lage of eleven knots per hour on a low consumption of 
fuel. She is.built for a Liverpool firm, and intended for 
sol ies cngian anda hy Mone. Willing aol Tak of Ue 
and her i ing an of 
Atlas Ironworks, Gloucester. 

Braver Dams.—One of the agents in the construction de- 
partment of the Union Pacific Rai says, that in floatin, 
ties down the Laramie River, it becomes necessary to build 
dams to produce a flood in consequence of the low stage of 
the water, as is frequently done in the oil regions of Pennsyl- 
vania, to float the boats loaded with oil, and which saved 
the American fleet on the Red River during the late war. 
After the men left their work at night beavers begun where 
they left off, and carried it on in a very satisfactory manner. 
du ae animals hare repaired them le - 

ustrious ani ve i in a si ight, to 
the saving of hundreds pf dollars to the sontibcton® Ths 
was, to say the least of it, very kind of the beavers. 
Tue GovERNMENT ACQUISITION OF THE TELEGRAPHS.— 
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BULLOCK PUMP 


A cHEaP and, in every respect, suitable pump for irriga- 
tion work in India has long been a desideratum. We pub- 
lish an illustration to- of one designed and made by 
Hayward Tyler and Co., itecross-street. As will be ob- 
served, it is very compact, and insures the t amount 
of water thrown. The gearing is about 20 to 1; and as the 
bullocks travel at the rate of about 24 turns per minute, the 
pump will work at 50 strokes a minute. pump is the 
well-known 6 in. California double-acting pump—one of the 
— or, perhaps, the simplest and Best of its kind, and 
well suited for places where no skilled labour can be had, as 
the valves are very easily got at, are of the simplest construc- 
tion, and most effective. The pump and its gearing are 
fixed to a light but strong cast-iron late, which again is 
— to a wooden mi goes ty wn carries the front axle (with a 
simple locking gear an handle), and the hind axle 
with their poe 8 travelling wheels. Manis pump, worked 
by a pair of bullocks, will draw water 20 ft., and 
force it 20ft. at the rate of upwards of 4000 gallons per 
hour. This is quite within the mark and in contrast with 
the inflated statement in last week’s Engineer on a similar 
subject, where two bullocks are made to draw 6000 gallons 
20ft. and force 30ft. high. This is simply impossible for 
Indian bullocks, and exceeds the gross amount of duty which 
two such bullocks are capable of performing, not to say 
anything about friction, which has to be deducted from the 
= duty before arriving at the useful work_performed ; 

gallons drawn, and forced 50 ft. in all, would be nearer 
the mark for the pump in question. 








NOTES FROM INDIA. 

Bengal.—There appears to be anything but unanimity in 
the Councils of the Calcutta Municipality, and perhaps you 
will consider in England that a pooped house tax of from 
8 to 10 per cent. is sufficient to account for such a state of 
things. With a view to reduce taxation one of the justices 
has proposed to stop the drainage works, to retrench the 
provender of the conservancy cattle, and to put out the 
chowkeydar’s lights. The drainage works have, however, 
been fortunately provided for by a special loan, of which a 
balance of 5 lacs still remains. This sum, it is considered, 
cannot be touched for any other purpose, and so that impor- 
tant undertaking, it is hoped, will not be suspended because 
a large sum is required for other purposes. 

As one of the results of the cyclone of November 1, 1867, 
improvements are now—twelve months having been allowed 
to elapse before doing anything—about to be made by the 
Meteorological Department. Some months’ back it was re- 
solved to adopt two storm signals, a double cone, denoting 
threatening weather, and a drum, which is to indicate that a 
cyclone has been telegraphed from Sangor. These signals 
are to be displayed from the Chamber of Commerce, the 
Trades’ Association Rooms, the Sailors’ Home, and, perhaps, 
the new Post Office. 

It is — on what the author considers good authority, 
that the Government of India has determined to appoint 
another commission on the era ox ae ete. ubt- 
less you will have heard before this that the two-projects for 
a subway under the river have been rejected; there was, 
however, a strong feeling in favour of Mr. Danvers’s design 
over that submitted by Mr. Longridge. Meanwhile the pro- 
jectors of the floating bridge have applied under the Act for 
powers to carry their scheme into operation. 

Mr. Monteath, the Postmaster- General, and Colonel 
Robinson, the Director-General of are, it is said, 
turning their attention to the feasibility of organising a 
—_— of telegraphic money-orders between England and 


North-Western Provinces.—The railway from Delhi to 


Umballa is now open. A train along the whole 
a the 16th October last. Until the official opening 
of the line takes place in the presence of the Viceroy on his 





FOR THE COLONIES. 
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— from the hills, passenger trains will not be run regu- 
y- 

Madras.—The Madras Breakwater Committee have issued 
a circular requesting the opinion of the mercantile com- 
munity asto what addition might fairly be made to the har- 
bour charges, in consideration of the advantages a break- 
water would afford to shipping. By creating smooth.water 
for a distance of twelve hundred yards from the beach, shi 
will be able to load and discharge their more opel 
tiously, and the expense of boat hire will, moreover, be 
avoided. The charge, as suggested by the committee, might 
take the shape of a fixed rate on the tonnage actually shipped 
and landed, divided between the ship and the owners of the 
goods, or a smaller rate on actual tonnage chargeable to 
oo“ another rate against the registered tonnage of 

ship. 

The pier at Madras remains, as it has been for the last five 
months, in two pieces, and it seems likely to remain so for 
some time to come. Materials for its repair have, however, 
been ordered out from England, which it is presumed will 
arrive in due course, but in the mean time it is feared lest 
the absence of accommodation for shipping will tend to drive 
commerce away from the port. ‘ 

Bombay.—The Bhore Ghaut incline of the Great Indian 
Peninsula Railway has been the scene of another accident. 
On the 8th October a small working engine, which had beer 
pat on the line in connexion with the repairs now going on, 

roke away and pushed down the incline. In its descent it 
came in contact with some trucks, and killed a brakesman 
on the spot, and severely injured another. 








Tue Forrten Coat anp Iron Trapes.—At Charleroi a 
quotation of 51. 16s. for rolled iron has become eral, and 
some works have even obtained at 6/. per ton. e Belgian 
rolling mills continue extremely active. Of the quantity of 
rails contracted for for Hun and Roumanian railways, 
20,000 tons will be supplied by the Syndicate of Belgian 
*“Forgemasters at 6/. 11s. 10d. per ton, 15,000 by the Seraing 
Company, and 16,000 by the Montigny Company, at 62. 8s. 
perton. The deliveries in every case are to be made at Ant- 
we The Yorkshire Engine Company has contracted for 
20 locomotives for the Poti and Tiflis Hailway. A contract 
for 30 locomotives for the Lemberg and Czernowitz Railway 
Company has also been let to Messrs. Neilson and Co., of 
Glasgow, at 22401. each. The total quantity of rails exported 
from Belgium to Russia in the first eight months of this 
year was 45,188 tons, as com with 65,0907. tons in the 

rresponding period of 1867, and 48,062 tons in the corre- 
—s period of 1866. The exports of railway iron from 

reat Britain seed aith'3 August 31 this P gr pisces mad 
tons, as com with 73, tons in i 
eight months of 1867, and 46,566 tons in the corresponding 
eight months of 1866. 

XPLOsIvE Mrsstzs 1s War.—The results of the recent 
International Conference at St. Petersb for Preventing 
the Use of certain Explosive Missiles in War are now made 
public. It is decided that the Powers which sign the Con- 
_— shall —— both in sea eo — the use 
of explosive projectiles weig' ess 
(14 ri and filted with imflammable matter. This obligation 
is not binding upon any of the contracting Powers when at 
war with a State ahian hes not signed the Convention. The 

l embracing the decisions of the Conference is signed 
the representatives of Great Britain, France, Prussia, 
Bassin, , Portugal, Denmark, Belgium, 


Italy, Austria, 
Holland, Greece, Bavari urtemberg, Sweden, and Persia. 
Tue Pactric Rarmway.—To against any more 
attacks by Indians upon the Pacific railways, detachments of 


troops, under command of General A: are being stationed 
at Giant pointe along the line. "Tasos Weaen ont 
Sheridan say they will conduct a winter campaign against 





the Indians. 
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on returning, the line open for trafic, 
i noperty Sealy taken fifteen miles 
beyond his own home! 


Arrxry’s Mernop or Treatine Iron Ones. 
—It is to be hoped that the system of roasting 
iron ores, more especially carbonaceous ores, 

posed by Mr. Aitken, of Falkirk, may soon 
ve a conclusive trial. Instead 


the ore in any suitable close distillatory vessel 
or apparatus, and by a proper admission of air 
to not only drive off the volatile matters, but to 
collect these in a coi for use, or while 
in the volatile state, to employ them as fuel 
for calcining. The system appears simple and 
feasible, and we think ironmasters would do well 
to look at Mr. Aitkin’s patents, Nos. 164 and 352 for the 
present year (1868). 

A Prepictioy ror tHe Next Geyeration.—In the 
last number of Mr. John Bourne’s work, entitled “Steam, 
Air, and Gas Engines,” he ventures the prediction that en- 
gines for pumping water will before many years die out, and 
that steam jet will take their place. The action of the steam 
jet is then reasoned out at some length, but not a word is 
said of the condensation of the t amount of steam when 
thus used to force water. Will Mr. Bourne please show us 
what rate of economy the steam jet possesses over pumping- 
engines? It is fifty years since the Margeris Manoury 
d’Ectot took out one of the most formidable patents (in 
France) that we ever beheld (excepting Mr. Thomas Dunn’s) 
for every kind of application of steam jets except the right 
one, viz., for chimney draughts and for forcing water into 
boilers. This, of course, Mr. Bourne is aware of equally 
with ourselves. Experiments show that from twenty or 
thirty times as much steam are required to force water in 





. this way as when employed to work an engine to pump it 


mec. y. 

Tue Fe.t Rartway Systrem.—It has been calculated by a 
very competent authority (M. Eugéne Flachat, in the Revue 
Moderne) that the Fell ne may be established across 
the Simplon, from Brieg to Isella at an expense of 10 
millions of francs; across the St. Gothard, from Amsteg to 
Faido, for 18 millions; and over the Lukmanier, from 
Dissentis to Olivone (where no road at present exists) for 15 
to 18 millions. Thus for 41 millions, or 1,640,0001. sterling, 
Switzerland would obtain those lines of rapid communication 
with Italy. Something of the kind will have to be done, or 
the Swiss will find themselves a prejudice from 
the existence of the lines over the Brenner and the Cenis. 
They cannot afford to wait ten years or more to make 
tunnels through their mountains, always an enormously ex- 
pensive operation, of which the success can never be guaran- 
teed completely secure, even though the happy completion of 
the one from Modane to Bardonnéche should encourage to 
other experiments of the same kind. It is believed that the 
ni capital for the three roads would easily be obtained 
if the Swiss Government were disposed to tee a 
moderate rate of interest on the capital employed, and its 
reimbursement within a period of twenty years. 

Tue Mort Cenis TunyeL.—During the sixteen days end- 
ing the 31st of October last, the progress made with the 
Mont Cenis tunnel was as follows: 


Metres. 

At the southernend ... 28.8 
ve northern Pera: & pes 34.1 
62.4 


The total length pierced at the two ends up to the Ist of No- 


‘| vember was 8,958.05 metres, leaving 3,251.95 metres to get 


through. 

Locomorryns.—At bg A. -8 “ eed peo stock of locomo- 
tives owned by the 12 i riti: ilway companies; 
was as follows : Caledonian, 515; Great Vastern, 380; 
Great Northern, 468; Great Western, 842; 
Yorkshire, 455; London and North-Western, 1443 ; London 
and South-Western, 259; London, Brighton, and ‘South 
Coast, 262; Manchester, Sheffield, and Lincolnshire, 264 ; 
Midland, 623 ; North-Eastern, 851 ; and South-Eastern, 243. 
The 12 companies thus owned between them 6595 locomo- 
tives, the first cost of which, at an average of 2500/. per en- 

ine, was 16,487,5002. Taking an average length of about 

ft. for engines and tenders of all classes, this number of 

locomotives would form a train about 44 miles long, or as 
as from London to Bedford. 

HE Persian Guiry Caste.—The Persian Gulf cable has 

been broken between Bushire and Fao, and the alternate land 

route has been seriously and wilfully damaged between Bu- 
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NEW GRAVING DOCK AT HEBBURN. 


Mussrs. Anprew Leste anp Co., of Hebburn, 
Gateshead-on-Tyne, have in course of construction a 
graving dock 420 fé. long, 70 ft. wide, and a depth of 
25 ft. of water over the sill. 

Messrs. John and Henry Gwynne, of the Hammer- 
smith Ironworks, have received the order for the gs > 
centrifugal pumps to be employed for emptying the 
dock, as well as for the engines, boilers, penstocks, 
pipes, &c. All the penstocks are to be opened and 
shut by hydraulic pressure, an accumulator being 
fixed in the engine-room for this purpose. The en- 
gineer will have all the handles under his command in 
the engine house, so.that he may shut or open the 
sluices, start or stop the engine, &c., at once. It is 
intended that this dock shall be one of the best ar- 
ranged, and its mechanical accessories the most nearly 
perfect, of any in the kingdom. 








VAUXHALL BRIDGE. 


Eacu pier of Vauxhall-bridge is of a width exactly one- 
sixth that of the spans on each side of it, so that nearly one- 
sixth of the water way of the river at that point is obstructed. 
The 13 ft. piers, now spanned by 78 ft. arches, are abundantly 
strong to ¢ spans twice that width. Mr. J. W. Grover, 
C.E., of Westminster, who, the other morning, saw two barges 
swamped in mid stream at this bridge, and four children 
drowned, and who observes that accidents are frequently 
occurring from the mill race-like velocity of the tide between 
the piers, writes to the Times proposing that every alternate 
pier should be removed, and 169 ft. arches substituted. This 
would also allow of improving the gradients of the bridge. 
It is, indeed, time that Mr. Grover’s suggestion were acted 
upon. 





SOUTH WALES INSTITUTE OF ENGINEERS, 

Tue next Annual General Meeting of the members of this 
Institute will be held in the Assembly Room of the Castle 
Hotel, Merthyr, on Thursday, the 10th December. The 
following is the programme: 

The chair will be taken at 12 o’clock at noon. 

The election of office bearers will take place. 

The discussion of the paper on “ Mechanical Ventilation,” 
by Mr. G. Cope Pearce, will be resumed. 

The discussion of the paper on “ Patext Fuel,” by Mr. A. 
Bassett, will be resumed. 

The paper on “ Davies’s Self-acting Steam Striker,” by Mr. 
D. Davies, will be discussed. 

The discussion of the paper on “ Overwinding, and how to 
prevent it,” by Mr. W. Fairley, will be resumed. 

The discussion of the paper on the “ Assurance of Miners 
and Colliers,” by Mr. Christopher James, will be resumed. 

The paper on “ King’s Patent, for prevention of accidents 
in shafts,” by Mr. John King, will be discussed. 

The paper on the “Brendon Hills’ Mines,” by Mr. Morgan 
Morgans, will be discussed. 

The following paper will be read and discussed : 

On “The Pomerance Lignite Mine,” by Mr. Elias J. 
Beor. 

The Council Meeting will be held at 11 a.m. 

The Council will be glad to receive drawings or models for 
exhibition at the meeting. 








Tue Future or Derrrorp Dockyarp.—We understand 
that a movement is being made for the purpose of utilising 
and giving practical effect to what is considered of great im- 
portance and moment to the locality. The Lords Commis- 
sioners of the Admiralty having decided upon closing the 
Royal Yard, Deptford, and there being no probability of its 
being required for shipbuilding purposes, the question has 
been considered what can best be done to create a new trade, 
and give profitable employment to the artisans and other 
workmen, and be a source of profit and prosperity to the 
general neighbourhood. There os been a futile idea that it 
will be required by the War Department for stores trom the 
Tower and other places, but there has not been the least 
official intimation, and seeing the large reduction in all de- 

partments the report is shown to be entirely groundless. It 
ox therefore, been proposed, and has received the assent of 
a large number of the inhabitants, to make an arrangement 
with the Government to let the different workshops, all of 
which may be converted into workshops with motive power, 
and the various appliances and machinery to different me- 
chanical trades and handicrafts. It is well known that there 
are a large number of manufacturers in and about London 
who are now compelled to carry on their business in places 

rejudicial to health, and at a very large expense, who would 
highly prize the opportunity of such accommodation. There 
is another purpose to which a part may be usefully applied. 
It has been coneluded by the artisans and others who visited 
the late Paris Exhibition that workmen in this country have 
not the same facilities as in France. Technical and the 
higher branches of mechanical education is now considered 
by all practical men of the highest importance. In order, 
therefore, to give an impetus in this direction, model work- 
shops for new designs and invention must be established. It 
is to be regretted that while encouragement, and rightly, too, 
has been given to what in common phraseology may be 
termed the science of figures, little or no assistance has been 
given to mechanical art science; we hope that local efforts 
will not be wanting to carry out the object in view.—Green- 
wich and Deptford Chronicle. 

Srez, Tursines—The War Office has advertised for 
tenders to be delivered on, or before the 12th inst., at the 
War Office, Pall Mall, for the purchase of 100 tons of steel 
turnings at the Woolwich Arsenal. 





CALEDONIAN RAILWAY—THE CLELAND 
AND MID-CALDER LINE. 

Ay official i ion of this newly fi d line betw 
Edinburgh and 
and directors of the 
Bell, the residents engineer 

9 e 

that the line will be opened for goods traffic 
January, 1869, 





. The result of the inspection was 


tract for the eastern taken 
e 


wth chet 

Waddell, of and for: the: rn portion Mr. 

Matthew Wadaslt ot mains. Th prs oe ithe on 2866. 
a 


new line are manifold. In addition to shortening 
tance of eleven and a half miles, the existing 
route to Glasgow, it enables 
i the jonnaae west. of Gl 
and along a great portion 
accommodation to extensive and as yet only -partially de- 
veloped mineral fields. ‘The Carstairs route extends to adis- 
tance of 58} miles, and its comparative length is not theonly 





drawback to it; foras none but ordinary trains are: taken | * 


over it, the journey is usually a protracted one, averaging 
fully three hours. "the length of be new line is exactly the 
same as that of the existing North British route, apa: 
47 miles; so that, on its opening, there will then be 
lished two of direct communication between the two 
capitals. The line is not entirely new in construction. There 
are 21 miles ofnew main line, butthe other parts of thedistance 
are over previously existing portions of the company’s system. 
The route comprises 11} miles from Edinburgh to Kirknewton 
Junction; then the line is continued by the 21 miles of new 
works to Cleland; and from Cleland to Glasgow the journe 
is 15 miles—making a total of 47} miles. The works, whic: 
have been more than ordinarily heavy, are of a very sub- 
stantial character, the main line, over about half its distance, 
being laid with steel rails. Of the five new stations the 
most. important will be those at West Calder and Shotts. 
The. former. of these places, as is well known, has grown 
rapidly of late from the manufacture of paraffine oil in the 
neighbourhood, and it is expected that it will yield a con- 
siderable traffic. It is not anticipated that any large pas- 
senger traffic will be developed for some time to come, for 
the district affords small prospect of such a return, but what 
the company is depending upon are the mineral fields the 
system will more adequately open up. ‘There are numerous 
coal fields along the line which will be connected by sidings, 
and indeed the course of the railway throughout is very 
favourable for developing the resources of the distriet. There 
are six branches 2m connexion with it, five of short length, 
and the other about four and a half miles long; and these. 
which are expected to open up a good deal of traffic, will be 
completed in about a month from the time the main line is 
opened. It is not unlikely, considering the nature of the 
district, that eventually other branches may be formed to 
meet the growing requirements of the mineralists. The 
branches now being constructed are the Drumbowie Junction, 
connecting the new line with the company’s existing Drum- 
bowie Branch; the Benhar Branch, which forms an outlet 
to the coal and ironstone fields upon Benhar and Fauldhouse 
Moors, which ate worked by the Coltness Iron Company, 
the Calder and Govan Iron Company, and other coal-owners, 
and has also upon it a large oil work belonging to the Cale- 
donian Oil Company; the Muldron Branch, which opens up 
the ironstone fields of Muldron, at present wrought by the 
Coltness Iron Company, and also the fields of Handaxwood, 
the property of M are of Calder Hall, the ironstone of 
which is worked by the Calder and Govan Iron Company. 
and the limestone by Mr. George Hay, of Leavenseat ; 
the Woodmuir Branch, which goes to Woodmuir coal 
its on Lord Belhaven’s lands, and will also be used 
7 the coal lessees on the Baads estate as soon as 
their pits, which are being sunk, are in working order. 
The loop line, which is the longest of these branches, is 
already connected with the oil works of Messrs. Fell and 
Raeburn, both near West-Calder, and will shortly be con- 
nected with that belonging to Mr. Stewart of Westwood. It 
also traverses the important coalfields of Muirhousedykes and 
Stoneyburn, at present being worked by Messrs. Smith and 
Rankine, of Glasgow. The Camps branch, which joins the 
line near Kirknewton Junction, is already completed. 
Among the works tojwhich the new line willlafford accommo- 
dation, there are, in addition to those at West and Mid 
Calder, the oilworks at Linnhéuse, Hennand, Handaxwood, 
and Dykehead ; the Omoa Ironworks and Coalfield; and 
the Shotts Ironworks, which, though not connected, are 
within a stone’s throw almost of the line. It is thus as an 
accommodation for these and other extensive mineral fields 
that the line presents the best prospects of remuneration. 

But it is not without its facilities and advantages for 
passenger traffic, inasmuch as it 0} up’a direct thorough 
communication between Leith and the west of Scotland. it 
present, passengers going to Paisley, Kilmarnock, and other 
towns in the west have not only to change carriages at 
Glasgow, but they have the further inconvenience to undergo 
of transporting themselves across the river to another station, 
the way to which is through one of the busiest and most 
crowded ions of @ , and trains are often missed | 
and ‘much {time wasted through detentions arising from this, 
inconvenience. The Union Railway may, of course in time, 
obviate this; but, meanwhile the same good end will be 
served by this new Caledonian line, over which pers 
will be conveyed, on the south side of Glasgow, t net to | 

isley, Kilmarnock, Greenock, &c., without being obliged 
to change their trains. There is another point to mention, 
and that is in respect of fares. In terms of the Act, the 





, | but a short time, an 











40 “most important item of 
ial of 454,4007. 


e 
p have not been verified. 
i war to this culture, 


than'the 
there is again a decrease eennt 


_of cotton throughout.the year was 
iastr equal to 4t.-188.8d. per cantar of 96 lbs. ; hence 
be seen what large profits ought naturally to accrue 
ivators, were a better system of cultivation intro- 
preserved in, and were they fairly dealt with in 


£ 


the Viceroy’s. 

“Not the least, however, among the causes which have 
contributed to the general falling off of crops of all kinds is 
to be found in the oppression under which the fellahs are 
suffering. In all they pay in taxes not less than 1/. 8s. per 
acre. e luxuries of the fellahs, which I alluded to in my 
last report, have gone. Their hoards, their cattle, 

has been taken from them to pay taxes in anticipation. 
Those supposed to have money are made to pay for defaulters 
in the village to which they belong, An Engli 

i py ony a ity has informed. me that he has been a 

e flogging of many, others of a formerly 
wealthy Sheikh, owner of 1000 acres; he adds that many of 
these large Sheikhs have been so reduced as to sell their wives’ 
jewellery to satisfy the demands of the Government; that 
the hi of a populous and formerly wealthy ee lately 
ave up to him a quantity of their women’s jewellery (the 
ast thing an Egyptian ever parts with) to pay for coals 
necessary for their pumping engines, which phn will last 

d then, their credit being utterly gone, it 
seems improbable the crops will arrive at maturity. From 
many Vi s the men have fled on the approach of the tax- 
gatherer, and many never return, those who remain being 
compelled to cultivate the absconder’s land, taking also its 
debts and taxes. I write from my own personal know 
obtained from the peasantry in the interior, that even 
women haye been flogged to make them give up their jewel- 
lery for taxes due by their husbands. 








Rarzway Briis.—Plans and sections were deposited with 
the Board of Trade to the 30th ult. for the following under- 
takings: Athenry and Tuam ion); Birkenhead and 
Live 1; Bouldnor, Yarmouth, and Freshwater Pier (Isle 
of Wight) ; Beighten, and Metropolitan; Bristol Harbour 
Railway; British and Continental Tunnel, vid Dungeness 
and Cape Grisnez ; Caledonian (Al So); Caledonian, 
Glasgow, and South-Western ( Ki Ex- 
tension); Callington and Calstock; Clapham and London- 
bridge ; Crystal Palace and South London Junction; Dublin 
and Drogheda Junction, &c. ; Ellesmere and Glyn Valley; 
English and Continental Int ication ; Eastern 
Metropolitan (Underground); Fermoy and Lismore; Fes- 
tiniog ; Furness; Glasgow (City) Union (Deviation); Glyn 
Valley Tramway; Great Eastern (additional powers) ; Great 
Western (Swansta, &c.); Haddenham Longstanton ; 
Hereford, Hay, and Brecon; Harrow, E , and Lon- 
om dl Hartle . Port fe cages ym ainet eel 

Park and City > Islington and City; King’s Lynn 
(Dock and Railway) > Liv ~ ee Birkenhead Ferry Junc- 
tion; Llanelly (new lines, be) ; London and North-Western 
(new works); London and North-Western (additional 
aaa? London and South-Western | pasa eres 

don and South-Western (deviation) ; don, Chatham, 
and Dover; Manchester City; Manchester, Sheffield, and 
Lincolnshire and Midland (joint lines); Manchester, Shef- 
field, and Lincolnshire (additional powers); Margate Pier 
and Tramway ; Metropolitan and Islington; Metropolitan 
Tramways; Metropolitan (Gower-street Station); Metro- 
litan (southern ict) ; itan District; ip 
ineral; Midland Meg 
court (extension) ; North (additional feeds) North- 
Eastern (deviation) ; North London (new works); Port of 
London and Billingsgate; Rothe ; Richmond and 
Reeth; Ryde Tramways; Sandwich and Adisham; Severn 
and Wye; Stony Stratford; Southend and Shoe’ e883 5 
Spotl gs iF nas eee 
‘BOY 5 : ; 5 
Watton and Pret Sa Watson, Now los and ex~ 
ford Junction; Witland and Taff Vale; orthing Station 
odation, and Wrexham, Mold, and Connah's Quay. 
sho, Sipe, ine and-enpeland, epiitdng orto eomemagess 
cay on y in uence 
of running over a cow, which had strayed upon the railway. 
ig nee in the train were detained two hours and a 
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NOTES FROM THE NORTH. 
Guasgow, Wednesday. 
Glasgow Pig-Iron Market. — During the wadk. peu 
have from 2d. to 3d. per ton, and the amount of busi- 
ness transacted has been very limited in extent, although the 
tone of the market has on two or Saree hg Feo 
prevailing terday were 58s. 6d. cash, a 
youth, and in thy atl tad there has been a tendency 
upwards. No.1 Coltness and No.1 are quoted 
at 58s. 9d. The following is the statement of the imports of 
Middlesborough pig-iron into Grangemouth : : 
‘ons. 


For week ending November 28,1868 ... 1,870 | 
30, 1867 





eee ve 1,968 
ae a” ss ~ ee je $4 
till Nove 28,1868 ~... 





” * 


90,399 
fut 80, 1867"... 47,218 
‘Total increase for'1868°" .., 43,186 


It will be seen that there is here indicated a decrease on the 
week’s imports, the first that. has been recorded fowmany 


months. Messrs. Connal circular for the 

st month says: “ The Bice Soy oy this month, 
Be. having been paid for warrants onthe 17th. Prices have 
since a little, closing quietly at our quotations. The 
stock in store has been in 16,300 tons, and now 
amounts to 274,428 tons, as follows: 258,163 tons in Connal 
and Co.’s yards, with warrants, citeulating for 243,200 tons, 
16,265 tons in Canal Co.’s yards, with warrants for 15,500 


fp 





tons. 
Meeting of the Institution of Engineers in.Scotland—The 
second ordi meeting of this institution for the present 


session _— on the evening of sh nag last. This 
being t t meeting in the new premises, sage apes 
Galleries, and the bill of fare being very attractive, e was 
an unusually large meeting of the members... The first item 
of business was the resentation of the Institution Medal to 
Mr. William Smith for his paper on, ‘An Improved Over- 
head Traversing Crane, worked by Power.” Professor Sir 
William Thomson then described a model of a new centri- 
fugal governor, pro at great i 
heavy dises of me together by springs, and acting 
against a frictional ring, from whieh ring fg might be 
taken to work = ordi peony 3 a steam engine, 
or to act upon the expansion an engine working ex- 
pansively. He showed to rap i that this governor 
would keep up an uniform motion of within one or one and a 
half per cent. Professor Rankine observed that the governor 
reserved an uniform velocity, which wasof great ag erg 
for mechanicai and scientific p' He no doubt it 
would be practical, although thought it would re- 
quire certain modifications in order ‘to be adapted to 
marine engines. Several other members expressed their 
approval of the new governor, and Sir William Thomson was 
awarded a vote of thanks. Professor Rankine read a paper 
entitled, ‘An Account of Experiments on Mr. Alexander 
Morton’s Condenser.” This was illustrated by a 
miniature and a full-sized me aad by diagrams. Mer. 
Morton was present and supplemented Professor’ Rankine’s 
statements by additional remarks in reply to questions put 
by members. He was highly complimented onthe success of 
his “ ejector-condenser,” as Professor Rankine termed it. 
Indeed, it was distinctly affirmed.that no improvement in 
the steam engine since the time of James Watt could in an 
way be compared to the one made by Mr,, Morton,» ; 
ber of the b = ha sen, 20, of, Weeks. a 

ments were to be made by the president secretary 
a ee = might.enjoy a like fayour on an 
Soy Fanetion Railway,—This line, yao Town 
to Brayton, is fast approaching tion, as the contractors 
are now pushing the work with all. y . It as 
expected that early in the next year trains be in full 
swing between Annan and Mayport. ih 

Engineer to the Clyde Trust-—At the ary. mont 
meeting of the Clyde Trustees, held. on Monday last, it was 
stated that several meetings had been held resp the 
appointment of an engineer in room of the late-Mr. Duncan, 
and that it was expected that a short list of candidates would’ 
be forthcoming next week. The applicants for. the appoint- 
ment are very numerous. re Wer 

Extension’ of the Sutherlandshire Railway-—The follow- 
ing details may be added to those given in the “‘ Note” deal- 





ing with this subject last week : The from Golspie 
to Helmsdale, where the extension isto terminate, is cighiete 
miles, and the cost of the un: i omnes te - 


nigh 100,000. By carrying the i i : 
— which te on oe ae of, Caithness-shise, Und 
within thirty-seven miles of Wick; it is expected 
that both it and the Highland line will be oe 
benefitted. A hope is expressed that the Caithness 
Orkney people will make a vigorous and determined effort to 
have line continued from Helmsdale to Wick and Thurso, 
its natural terminus. 

Scurdyness Lighthouse-—Mr. Scott, the builder of the 
Scurdyness Lighthouse, has received orders to stop all build- 
ing operations during the winter season. 3 

Contracts for Locomotives for the Continent.—A corre- 
spondent to one of our local papers says that thirty loco- 
motives for the Lemberg-Czernowitz way yy md have 
been adjudged to Messrs. Neilson and Co, of Glasgow, at 
22401. each. A Belgian firm offered to take the contract at a 
lower figure, but the promoters of the company, as well as 
the chief contractors of the line, being. Eng n, the 

reference was given to Glasgow. A very strong competition 
2 been going on between the Belgian manufacturers and 
the Glasgow firms for the construction. of’20 locomotives 
com number may be increased to 38) and 800 carriages 

‘or the Poti Tiflis line. The terms for were, all 
i equal, and thus the contract fell to the York- 


8 ser Parieees Suan Goose of fioet rain, apauar wenn spmipearing 
ce) 


strike is not yet at an end. 
strike learned that there was a desire prevailing that 
should consent to have their grievance considered and 


wages dispute. The men objected, naturally enough, and so 
the matter remains in statu quo, notwi 


on the subject. 
Sir William Th ’s Gal eter. —An 





meters used in the experiments, the one inven! by Sir 
William Thomson was the i 

strument excels by five times the best French instruments, 
and hereupon he adds: “ There is indeed no question that in 
all such matters, if connected with the application of scientific 


ing of telegraphic lines, the English are decidedly in advance 


number of ingenious contrivances and simple waysof i 
good results in constant use here (United States) which are 
unknown abroad.” 

The Town Council of Glasgow and the Gas Supply.— 
Notices have already been given that-tt is the intention of 
the Corporation of Glasgow to seek power in the ensuing 


and plant of the two existing gas companies, or, alternatively, 
to acquire ground and build works to supply gas for the 
Poipu public buildings, &c., and to the citizens at a much 


a meeting of the Gas Committee of the Town Council on the 
19th ultimo, and reported that he had examined the site for 
the proposed new works, and had gone over a good deal of 
the city so as. to make himself thoroughly acquainted with 
the subject; and that he entirely ap; ttf of the pi 

site, which was quite capable of supp the whole city and 
suburbs.. After very mature i 


arise from the establishment of a Corporation Gas Company, 
the committee were unanimously of opinion that the pro- 
ceedings to secure this should be at once and heartily pro- 
ceeded with. : 


LIVERPOOL NOTES. 








There has been subsequently some reaction, and buyers are 
inclined to await the next advices from Chili. There is an 
improvement, however, in the general tone of the market, 
a | holders show considerable firmness. The following are 

nt quotations: 692. to 697. 10s. for bars; 731. 10s. for 
tmeneta ingots ; 14s. to 14s. 3d. for good ore regulus ; and 
14g; 6d. to 15s. for barilla. The business of the past fortnight 
comprises, on the spot here, 400 tons bars at 682. 5s. to 701. ; 
220 tons ingots at 711. to 737. 10s.; to arrive here, 270 tons 
bars at 687. 10s., 68 tons ingots at 737. 10s., and 880 tons 
regulus at 14s. to 14s. 3d. On the spot at Swansea, 50 tons 
bars at 70/., 144 tons ingots at 731., 1055 tons regulus, and 
109 tons ore, at 14s.; to arrive at Swansea 120 tons bars at 
701. per ton. 

Liverpool Water Supply.—The stock of water in the 
reservgirs at rin Saar has increased by 12,000,000 
— during the last fortnight. The question of laying 

a second line of pipes from Rivington to Liverpool has 
been before the Water Committee on more than one occasion, 
and it was revived again at the fortnightly meeting of the 
committee on Monday last. Nothing definite, however, was 
decided on. The present pipes are gradually losing their 
conveying power by the growth of substances on their inner 
surface, It is manifest, therefore, that if we are to depend 
entirely on the Rivington supply, another line of pipes will 
have to be laid down ere long; but, of course, if another 
source of supply from Bala Lake in Merionethshire, or else- 
where, be resorted to, as has been already suggested, the 
existing pipe-line to Bivington will answer all purposes for 


years to come. 
The Turret-Ship Glatton.—The contract for the con- 
8 ion of the engines and machinery for the ironclad 


turret-ship Glatton, now bei uilt at Chatham, been 
ag by the Admiralty Pag Say Laird Doctor! Dirken. 


The Woodside Ferry.—The Birkenhead Commissioners 
have determined on raising the contractors’ tickets from 26s. 
to 30s. per annum, and to allow some of the saloon 
boats to ply as before. The raising of the price of the con- 
tract tickets does seem to be a hardship on the Birkenhead 
people ; but as the profits of the ferry go to reduce the rates 
of the township, they need hardly complain. 

The Lancashire Coal Fields—Mr. Hull, in a paper read 
before the ooege! Society, shows that the coal fields of 
Lancashire and Yorkshire were once united, and that they 
were broken and separated by the upheaval of the range of 
hills known as the er Chain or “ backbone,” and in re- 
ference to the denudation of the district. he says when we 
compare the phenomena of different periods, “ those of the 
Pennine Chain as it. was originally, the region of South 
Lancashire and Cheshire as it 1s now, I-cannot but feel 
satisfied that the results of sea action haye been vastly more 








shire Engine Company. The railway carriages were given 


the surface of this 
logic epochs.” In rl 


ngland during successive 


The workmen who are out on | in a very unsatisfactory state, more gage ogy Ayr egpmpent 


employers and the workmen have since had another meeting | Hinckman’s, 


best ; that the delicacy of this in- | J. Haw ew 


of all other countries. On the other hand there are a vast} Allenand Co. ... ... 19} pairs, 
i Beaumon’ ; 


session of Parliament to purchase the whole works, property, | John Clayton ... . 


ration ,of the whole |; ay 
question, and seeing the advantages which would undoubtedly | } 11. been publish 


to the Chatham Carriage Company. It is stated also that | Derbyshire, Mr. Hull states that it was built up in the sea 
Messrs. Neilson and Company have received an order from a © corel sast cnt not Ss. fos the shore, as in the case of 
‘Holland to build twelve locomotives. «> ; i 3 the Great ier Reef along the‘coast ot Australia. 

The Strike of the Granite Masons at Aberdeen.—This| The Cotton Trade in Preston.—The Preston cotton trade is 


judicated upon by a board of arbitrators, and to. show that | district: Messrs. 26 pair.of mules runnin 
there was no ition on their part to continue the strike, | 3 days; Calverts’, W: Asdole, BO tale ruining anys: 
cote the dlogute by @clakeetien. Tis auglenen baneitiede pei anaing ing 4 days Di & doe t milly, 24 pairs 
se’ ju itration. em: ; Dixon’s, -street irs, 
but they wanted to settle other sinihiies beatles thas of ths i i rg ini 


contemporary, in giving an account of trials of different in- | working 4 days; Swainson and Birle , 76 pairs running 4 
sulators for fo eas J wires, remarks that, of the galvano- | days fr : J : 


; William Wilding, New-hall Lanes, 18 pairs, 13} pairs 
working 4 days, . Be containing 5404 spindles sary 

i l, 24 pairs, 12 pairs running 4 days, and 
12 pairs, containing 20,460 spindles, standing; J. Hawkins, 
0 Mill, 6 pairs running 4days; Walker's, Gri w-street, 
16 pairs running 3 days ; William Leeds, 10} pairs, 34 pairs 


principles and accurate measurements to the practical work- a 4 days, 7 pairs, containing 10,252 srtiiiee stopped. 


‘ollowing mills are entirely sto : 


25,200 spindles. 

jont 15 ,, ” 27,200 ” 

Bibby and Rawcliffe... 22 ,, a 24,560 ss, 

Wm. Dawson .. ws. 144 5 as 22280 =, 

Geo. Eastham ... ... 19 ,, ye 28,700 a 

Catterall Works ... 194 ,, He 20,782 a 

Geo. Smith and Son... 12 ,, yes 21,200 a 

- 8 x ” 13,250 ” 

Swainson’s (Cable-st.) 9 ,, e 15,480 of 
Miles Rodgett ... ... 1 14,712 


‘otal number of mules standing, 196; and the aggregate of 


price than has been paid for some time. By request, | spindles standing is 291,622; and there is still some talk of 
Mr. Barlow, C.E., Parliament-street, Westminster, attended | other parties stopping or placing their mills on half time. 








THE MONT CENIS RAILWAY. 
To tHe Epitor or ENGINEERING. 

Sre,—I don’t think you used me well in publishing my 
letter of the 25th inst., which I see appears in your last 
number of Exetyzeriye. -You will observe that my letter 
* not pe mag and I think it should not 

unless my consent had been previously 
obtained. If you reply that you consider it a duty to your 
readers, &., I would remind you that the letter was addressed 
to yourself personally, and not to “ the Editor of ENG1nEER- 
tng.” There are in that letter (the first part) statements as 
to my present views and position addressed to yourself as an 
acquaintance, which can be of no interest to your general 


Liverroot, Wednesday. | readers, I am quite prepared to substantiate all that I have 
The Copper Trade.—Messrs. J. Pitcairn-Campbell and Co. | stated; but I make it a rule never to hurt the feelings or 
say that after the issue of their last circular in reference to | amour propre of any one unnecessarily, and as all the evils 
the copper trade, there was a rally in the demand for Chili pom ths 
bars, and 70/. was paid both on the spot and for arrival. | amended by any amount o! 


of have been Fp era and cannot now be 
reproach, I had no intention of 
publishing any on the subject. I hope, therefore, in justice 
to myself, you will also publish this in your next impression. 
I am, yours truly, 
Worcester Engine Works Company, A. ALEXANDER. 
November 30, 1868. 

[On referring to Mr. Alexander’s former letter, we find 
that, as he states, it is endorsed not for publication; but the 
endorsement being made in very faint ink it was not noticed 
by us until our attention was drawn to it by the note we now 
publish. We regret that a letter not intended for publication 
should have been printed ; but we consider that, under the 
ss we are scarcely to blame in the matter.— 

p. E. 


Mernop or Improvine Poor Coat.—It is stated that a 
Swiss professor of mineralogy has discovered a means of com- 
municating to the fossil coal: which abounds in the valle 
of the Alps all the qualities of the best fossil English eoal. 
The process employed consists of an inexpensive chemical 
preparation by which the coal of the Alps is mixed with 
naphtha and bitumen obtained in large quantities from the 
Apennines. If experiments now being made are attended with 
a satisfactory result, one can only augur favourably from this 
discovery, the financial and economic consequences of which 
would be very great and important for Ttaly, which has now 
to obtain its coal supplies wholly abroad. It may be well to 
remark that the new — is already employed in France, 
and that the Carvin Company has made arrangements for the 
working in the departments of the Nord and Pas de Calais of 
a patent taken out on the subject. 

HEP. any 0. Compayy.—The report of the Peninsular 
and Oriental Steam Company, to be presented on the 8th 
inst., recommends a dividend of 3 cent. for the half-year 
erided the 30th of September, making, with the distribution 
in June, 6 per cent. per annum. Last year there was a loss 
of 177,0002., but this year there has been an available profit 
of 172,000/., a considerable portion of which, however, is due 
to the Abyssinian expedition. Still, there has as yet scarcely 
been time for the full development that may be expected 
from the extended mail services under the new contract, and 
the absence of specie freight operates for the present un- 
favourably. The number of passengers was never larger 
than during the past twelve months, and the shipments of 
silk from Japan and China com well with those of 
former years. The total —_ and liabilities are 4,154,1441,, 
leaving a surplus of 834,317, being the balance at the credit 
of the reserve fund. The revenue account showed that the 

revenue of the com Be the year ending September 

'30 last amounted to 2,485,966; and the expenditure, in- 

cluding interest on. debentures, reserves, &c., to 2,318,8171., 

jleaving a net profit of 172,142/, From this was deducted 6 

r cent. dividend for the two past half-years, 159,000/., 

eaving a balance of 13,1497. The be rs 8 fleet consisted 
87 


of 67 ships, being in thé aggregate tons ‘Customs’ 
horse power. 








of | measurement, and 18,904 
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STEERING ENGINE OF HMS. NORTHUMBERLAND.- 





iC 
AA WU | | \ 


Ur aul 
Ficl 


Y) / 


Mr. 8S. McFartanz Gray's system of automatic steam 
steering, which was found to answer so well in the. Great 
Eastern, has been applied successfully to H.M.S. Northumber- 
land ; whilst an engine on the same plan is now being made 
for the Monarch, and we believe that designs have been asked 
for several othe: vessels, anfongst them, for the Agincourt. 

We present our readers with engravings showing the steer- 
ing engines and barrel of the Northumberland. 


necessary to illustrate the other ts, as they are virtually 


Mm 


I 


DESIGNED BY MR. J. MO FARLANE GRAY. 


Hl Hl 


HEEL 


C= 


It is not | 


the same as those in the Great tern, of which we gave | 


engravings on pages 580 and 581 of our third volume. The 
steam-steering barrel lies across the vessel on the aft side of the 
aftermost bulkhead in the same compartment with the lower 
tiller, to which it is connected by the usual hide ropes. The 
elaborate steering telegraph dial required for hand steering 


in the Great Eastern is not used in the Northumberland, as | 


the barrel illustrated is only for the engine, and is never used | 


in hand steering. 

In the arrangement for the Monarch this engine will be ap- 
plied to the lower ordinary steering barrel, and there a steer- 
ing director will be employed, as in the Great Eastern, so 
that manual power may applied to the sdme steering 
barrel either with or without the steam, and without un- 
reeving the lead for steam steering. In this case the pinion 
on the crank shaft will be slid out of gear, and the steering 
barrel will then be quite free of the engine, and the men who 
then man the large steering wheels will be directed by the 
same differential screw arrangement that regulates the 
motions of the engine. It will noticed that the steering 
engine is an ingenious application of the differential motion 
of the marine governors of Silver, Meriton, and Miller and 
Knill, the hand of the steersman being substituted for the 
momentum fly wheel of the governor. 

The exhaust of the steering engine of the Northumberland 
is below water several feet, and is so arranged on the injector 
principle that it is condensed in the exhaust pipe, and the 
result is that when the full load is on the engine there is 
scarcely any back pressure. When the engine is run at a 
great 5 with a light load, as when the rudder is amid- 
ships,*there is considerable back pressure,but when the speed 
is uced, as the rudder is om the indicator gives a 
good square diagram with no back pressure. 

The importance of having some such system of steering, 
especially in large vessels, is very great. At the trial of the 
Northumberland it was found that when at full speed a 
steersman, with a good look-out, would be able to turn the 
vessel round to clear a dead wall of rock or coast, although 
the obstruction should not be noticed until within three 
lengths of it, and to accomplish this he requires to do nothing 
beyond the simple turning of the small wheel ; his attention 
is not di by calling out for assistance, for by this 
system sufficient power is always available, and it is self- 
adjusting. The len, pte of 
dead wall obstruction, requiring the vessel to describe an arc 
of 90°, and giving time to the steersman to put the rudder 
over. To @ less obstruction, such as another vessel 











a AMM 


ahead, could be. accomplished, although the vessels were 
nearer, unless the other vessel was approaching also at full 


speed. 
As illustrated in the above figures it a’ to be a simple 
machine, and not likely to get out of onder. ‘The remark in 
the paper before the Institution of Mechanical i 
that up to that time none of the: joints had been undone 
since it left the manufacturer's works, is very satisfactory, 
especially as it left without a working trial. 


Marine Evyernes.—The 
broadside 








engines and machi for the 

ship Sultan, 14, 5226 tons, 1 horse 

construction at Chatham, will be 

by Messrs. John Penn and Sons, the makers 
for the Hercules, ironclad ship. 


ironclad i 
power (nominal), 
ufactured 


man 
of the engines 











months in arrears in the pa; 
of course, that this affects 
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BRIDGE OVER THE RIVER OERKLA, NORWAY. ' 
M. SEGELKE, ENGINEER. 


FIG. 


EE ON COE a 





_ Wz illustrate a carriage bridge of somewhat novelconstruc- | DOUBLE SLIDE VALVES. | The relation between the position of the centre of an eccen- 
tion, designed by a Norwegian engineer, Mr. Segelke. It | To THe Epitor or ENGINEERING. tric and its slide valve may be gathered by inspecting Fig. 1. 
crosses the river Oerkla, in Norway, in two spans, each of | grp_ On page 332, vol. iv. of ENGINEERING is a diagram | Here the slide valve is drawn at half stroke: 
which is 120 ft.6in. long. The structure is a timber girder, | showing the relations between the lap and lead of the slide pepe ag the eccentric. 

ac=lap of the valve. cd is the port line; the positions, 


with two upper and one lower member, in which the | valve, angular advance of the eccentric, the points of 
twv, of the edge of the valve correspond to the positions 


trussing is oblique, and the cross section of the bri assumes . 

a triangular form, by which it io claimed Gat Se dderable | SUPPTEssion, releawe, &c 
rigidity is obtained, with a great economy of material. A | 

central stone pier divides the river into two each of | Fic.. 
which is divided into fifteen bays 7.37 ft. long. The upper | 
members are made up of four square cut timbers, 9.23 in. 
square placed 7.54 ft. apart from centre to centfe, and tied 
to the lower member by bolts, the axes of which torrespond | 
with the plane of the diagonal bracing. The bottom member 
is made of three pieces, each 10.21 in. wide, and 7.19 in. high. 
The middle timber, being exposed to the greatest strain, is | 
made of a larger section than the other. This member is 
held together by bolts 1.96 in. diameter, the heads abutting 
upon iron washers. The vertical raking struts are formed of 
two timbers 10.21 in., and 6.157 in. square, which butt upon | 
the lower member, as shown in Fig. 4. The sections de- 
crease from the former to the latter area as the strains upon | 
them diminish. Just below the upper members these struts | 
are tied together by two timbers 8.25 in. square, Figs. 1, 2, 3. 
The diagonal braces are of round iron bars, crossing each | 
other in the centre of the bridge, for three bays towards | 
the pier and abutments, disposed in pairs and in groups of 
three in the two end bays. These braces meet together, 
as is shown in Fig. 4, under the bottom member in a 
cast-iron saddle, and at the other end are screwed upon an 
iron washer in the top of the upper members. The screwed 
ends are made of a larger section than the rest of the rods. | 
The masonry pier is built almost up to the level of the bottom | 
member, which takes a bearing. upon it by means®of two 
transverse girders securely bolted to the longitudinal  prcoe ; 
and resting on the pier, a framing of four timbers with cross L 
pieces above and below (Figs. 5 and 6), which project beyond ‘ 

the face of the pier, and are covered with a close i [ 
carried up to the underside of the platform (Figs.1,5). The 

platform is formed of a double row of timbers, resting in the 

centre of a longitudinal beam supported by uprights resting E 
on the bottom member, and at the a A upon — 

bolted to the transverse timbers below the upper members. 


0) 
\ RL 
Upon this cross planking, is spiked the flooring, placed 9 


longitudinally. e general width of the platform is 8.20 ft., Y /R 
increased to 9.18 ft. for a distance of 14.41 ft. on each side 

of the pier, to give siding room for vehicles that may meet 

each other on the bridge. N 


dg: 
After erection the bridge was tested for rolling mage be a 
wagon filled with sand, which gave an equivalent to 100 Ib. 


Fic.2 
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¢ . Simple diagrams can be drawn, from which by the aid of | brs, of the centre of the eccentric (i.c., if we neglect the 
fh goes foot. In the middle of the span a deflection of | certain lines which may be called port lines had shake Hens, effect of the obliquity F > Kyeosnew A wf y 

.04 in. was registered, which was reduced, to .70 in. when | similar facts ean be ascertained with to many forms At the commencement of a stroke the edge, #, of the slide 
the load was removed. The cost of the bridge amounted to | of valves placed on the of the main slide. | valve will be at ¢, and therefore the eccentric centre at 5. 
14401., the erection, painting, &c., to 428]. The are most use‘ul in designing ; they indicate It is evident that the distance by which the is open 
of the work, which we have given above, have been taken | all the facts to be gathered from models, and in a much more | or closed equals the distance of the centre of eccentric 
from the current number of the Annales des Genie Civils. | rapid and satisfactory manner. from the port line-wherever the eccentric may be. 
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The relation between the position of the centre of an eccen- 
tric and that of the piston may be inferred from Fig. 2. 

The crank starts at ceving tly 
Both must move through — ies, being fixed on the 
same shaft. Ifthe length o the ont ualled the throw of 
the eccentric when the eccentric arrived at F, the pistoa 
would have travelled a the sooneding U (i ate if we ee the 
effect of RTS dtd *\ by 

ae U:. j 
= thégiank Soe ir fon is hares AB, yot 
E G may still be taken to represent the length of stroke toa 
reduced stale, andthe fraction will tenisin ‘unaltered. ‘tho 
The line E G is the stroke line; the perpendicular let fall 
from the centre of the eccentric to the stroke line shows the 
position of the piston 

The above o ations, if understood, will explain the 
construction of the following expansion valve diagrams, and 
also the figure on page 332, vol. iv., where the port line for 
the admission ed the valve passes through B, and that 
for the exhaust oles through A, also E H, is the stroke line. 

In Fig. 1, X X are the expansion slides, and Y is the main 
slide valye. Both are nies at ote stroke. The outer edges 


oo 


e, of the expansion m the valve ports, 
ZZ. The su ing the distance’) 
between the oy Fight’ left-handid screws, Ot 
other suitab 


See Fig. 2 eave twice the stale of Fig. 1). 
a is the position of the crank at the commencement of a 
stroke. 
A H is the direction of the ¢onnecting-rod. 
A C==lap of main slide valve. 
D=lead to steam. 
A E=throw of eccentric. 
E=is the position of the centre of eccentric at the com- 
mencement of a stroke. 
C F is the port line for admission for the slide valve. 
A V is the port line for exhaust. 
E G is the stroke line for the slide valve eccentric. 


Angle F A G@= distance of crank from line A H 
when the eye to steam. \ 
Let it be req to vary the suppression from ,,th to 


foths of the stroke. 

Take any point, I, at a venture, on trial, in advance of E, 
to be the centre of the expansion eccentric. 

Obviously: whilst E and I.reyolve around A, they must 
revolve around each other. Therefore, in — to observe 
the relative motion of the be we aber qa as though 
the main slide valve stood still, were the centre 
of the erank shaft, and I the Sie “y eccentric revolving 
around it. 

I N is the stroke line for the expansion eccentric. 

Take IL and I M=,,th and yths of I N. 

Draw LO,O P, MQ,QR 

O Pand QR are the port lines for the 
when set to close the port, Z, at J,th and ,%ths 
of the piston. 

Hence R T=maximum travel of (see Fig. 1) valve edge, e, 
inwards from f. 

P S=ditto outwards. From this is obtained, if required, 
shortest length that the valves X X, can be made. 

P=lap of expansion valves when set for veth suppression 
an (Fig. 1). 

E R=minus lap (or space the port is uncovered) we set 
for sths suppression=ef (Fig. 1). From this, if whey 
can be obtained the least distance between the po Z, for 
Fh’ cannot be lessthan the length of both ween XX+2E R. 

P R is the adjustment for each valve, X X. From this the 
length of thread of the adjusting screws can be determined. 

A I=throw of expansion eccentric, and therefore } the ab- 
solute travel of the yx valve=g k (Fig.1). From the 
position of the point, &, the space required & in the valve box 
is determined. 

Angle B AI is the angular advance of the expansion coe 
centric. 


It is necessary to see if the valves, X X, after closing the | 


ion slide 
the stroke 


e 


ports, ZZ, open, or nearly open, them again, before the era aie ‘ 
This 


rt is closed. can generally be seen by inspection, but, | water 
if not, take the angle NEW=FAG. The position of the} 
point, W, with re to the port line, Q N, corresponds (as.| Fr 
before explained) to the position (see Fig. 1) of the valve 
edge, e, with regard tu the Sayt edge, t-. 
take place, it can be Te 
the angle, 8 M I, or decreasing 

The velocity with which the - 

at L and M on stroke line 
QR. The velocity of the piston at the same moment 





sin 
anc 


Oo R 
varies as OL and QM. - Therefore OF andy show eh > 


relative suddenness of suppression. This must be known 
before the merits of a proposed arrangement can be duly 
~~ hed. 
it be desired to construct the expansion valve so as to 

admit steam through an opening, as at o (Fig. 1), the least 
width of n o=distance of I (Fig. 2) from the port line QR 
minus the width of port Z, plus the lead required for steam. 

A few trials will determine that pocitlans for the point 
I, which best suits the net circumstances. A I may 
be greater or less than A dis generally from 20° to 90° 
in advance of A 

The engine can be worked backwards or forwards without 
the necessity of shiftin ne the expansion eccentric, if it be 
placed opposite the crank on the line AH. In such a case, 
since the valve vibrates at the same time as the piston, 
though in an opposite direction, it can be worked by a lever 
from the reciprocating parts, instead of by an eccentric, as, 
mt, : le, from the air pump rod in a beam engine. 

Fig. 3 shows an ment in omg my valyes, X x, close 


the ports, ZZ, with their inner ed, 


hould such action ie 
the lap, A C, or} 


"is closed when suppres- |’ 
is proportionate to OP fj 


I is the cent sete eae en eccentric, taken on trial, 
behind the point E. 
I is the stroke line 
and y%ths of the stroke of the any other fraction might 
have been taken at spina — 
PS= 

req 
spree Tae 


3 Rs ap when ae tet oreapreion a 


tance, fh, pea 


eo e 
* mage the "Gidlands from I (Fig. 4) to. 
the por line O OP. 

P Ris the amount of adjustment required for each valve 


=ij iJ (sg. 9). 
ww of expansion pad -j k (Fig. 3); & shows 
Pty required in the yalve bo 
BA T is the angular advance of t the expansion eccentric. 
It is necessary, as in the previous case, to take care that 
the ports, ZZ are not opened too soon. 


a 


OL and Qm° chow the relative velocities of suppression at 
-Tcand M, - 
As befare, the point, I, ieee Tm 


“Lincoln, November 27, 1868. Wissek Hietiaie: 








CENTRIFUGAL PUMPS. 
To tue Epiror or Eneineerine. 

Srr,—I observed, about two months ago, several letters 
and phs on the above subject, but I had not then the 
opportunity of having a word in upon the matter, although 
it is one in which, as a miner ptm troubled with water 
at the moments when least prepared for it, I have long felt 


an interest. e" 
The pum escribed on 232 of your number, issued 
« ra lit r, in my humble Sikion, are excellent, 
a ena combine all the ro gga merge have at various times 


are you will alow te 10 refer to page 235 of your fourth 
Jee ot readers will td $ fan ties o- 
charges the air at one t its 3. an, 
invented by M. Guia £ har, ane yh 
the privilege of testing, w thinking over the results 
obtained T got the tinpuetslom'thatite expel the air, as it does 
at one point only, must be wrong, that to carry the air round 
the entire cireumference, from the time the vane or arm 
passed the point of outlet until it returned again, was 
erroneous in principle. I am aware that, according to the 
results obtained with the water gauge placed at three 
different points in the circumference, a depression is found 
to exist ; but if these are right, how is it that four of the ex- 
periments show a depression during the third quarter 
of the revolution than they did after passing through one- 
half? and yet at the point where they complete 4 
circuit they show. a less vacuum or depression.of the water 
gauge than they did when only one quarter of the circum- 
erence was passed through. 
Take, for instance, Nos. 3, 4, 7, and 10 pamper on 
e 226, and we find the ated byt as follows, at the 


points of the circumference indica by the numerals : 
4 5 

















No, Sexperiment 0. 20 075 100 
4 ~ 0.15 025 050 
7 2 0.40 270 800 
ne 1.00 660 .676 
It dees not seem to me consonant with common ‘sense to 
fourths of its 
its last quarter 
that on the com- 
to throw off a 


orifice of admission, 
! extremities of the 
ne, according to the 
the same time we 
reasion of the water 
air passes out of 
eriment, 2} in. 
ynne is 


imito the fan ieee wring 
oe the ome 






wouldaie duty 4 pensions 

wou a uty 89 Tthink it is ve 
desirable to have properly verified. The'size of pump is no Lb 
stated by which these results were got; from my own calcu- 
lations I estimate it to have been 83% in. in diameter, unless it 
was on the second motion. 

With reference to what is said chest the constant flow of 
water which these pumps allow, I am inclined to believe that 
the saving in power required, owing to this fact, is not so 
great as some persons suppose. n carefully watching 
the delivery of water by large pumps used at collicries, a 
one oe is still-seen flowing on after po eee has 

its upward movement, which, I assume, be at- 
tributed to the vis viva, and that the force im) 
column of water is not lost. 

Again, for underground work. a pair of double-acting 
—_ ps leave little Sr the coms of. the the centrifugal pump 
yo 





3. 


Fig. 4 is the valve diagram for 





nd compactness, and its power of raising large quantities 
of water under easy conditions. I have tried the efficiency 


IL and IM= 7th and ythsof IN, corresponding to uth 


leasure) 
a ga be sian if noid, 


Pet for abla: required th at 4th= reg {Be 3). From this } 4. 


sihocl rsensa mati’: te tank te make Gatien 
zeal pomge saguipe te tescel to salne Sane as 

heights, but I fancy there is still room for much 

as to the effect of pumping from the limits of the of 

suction up to, say, 100 ft. in height, and I gentle- 

men interested in their success will afford us inforsaation 

at an early date. 


mer 





“Get écrit est le dinteeflliatis de Vidée que je poursuis de- 
puis si long ante et "sone ne Seger plus, ieee oy de 
voir bientdt réa! 





he 


half cés petites erreurs, 4 seule 


to the | and, 





ide et en quaive cles, susceptibles d’étre 


mir successivement. len dee a 
‘e joins & mon, envoi ces articles. 
Diici a ce qu’ils aj tant pur dan Nae Freeda (en admet- 
tant que vous vouliez leur sy Bcontcr une place) les deux 
autres seront terminés, et je me fered un G6¥oir a vous les 
envoyer aussitét aprés. ° 

A cette occasion, pe?mettez-mbi de faire oni que 
Vinsertion de ma derniére lettre, du 19 Octobre dernier, dans 
YEnernerrine du 23 du el mola renferme une erreur 
assez importante, celle de mie faire dire (10e. yo que si le 
systeme était fire ance pouF* une voie’ portan rails de 
moins de es" le métfe, Wea Seasiee des 
véhicules coben "Sanites | en’: uence. Au lieu de 39, 
c'est 36 kilogrammes, que j'ai voulu dire et que ma lettre i in- 
diquait. Vous saisirez aisément, je n’en doute point, I’écart 
que cette différence de chiffre Ly ope dans |’expression de 
ma pensée. Le chiffre erroné, de 39 kilogrammes, se trouve, 
également imprimé au 3e. alinéa, mais dans un passage 


tirant moins & conséquence. 
6 dren peévenir de senablate, a 
le cas se présente. 
Veuillez agréer, sedan eater salutations 


em 
Fase, 90 Wovembes, J. B. Viparp. 


The articles rte ~ by M. Vidard will appear in an 
early number.—Ep. E.] 





THE SOCIETY OF ENGINEERS. 
To rue Eprror or Evetyerxine. 
Srz,—I trust you will allow me, through the medium of 
eR etneenay are ke wee ements yan 
Society of Engineers to. the balloting list of proposed mew 
members of council for the ensuing year. 
—— are seventeen candidates, vom) twelve only can. be 
pecceig coma, Nee tae, nominated them- 
selves, with one or two ex: a will no doubt vote-for 
each other, and their fri to 


ee his will dou the return of the new candidates, and in- 
fuse new blood into the council, which, I need hardly say, is 


much req 
Yours faithfully, 
A Mempzr or Many Yuars’ Staypinea. 





the copper 

grou by may Fone? ge A“ telltale” 
dicates by “ dro the calling stations, 

rangement of switches Sir William is enabled, to 

strument in circuit with either of the 

call into either of them. There are at 
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machine, and its motion is reversed in like manner 
effect this two movable dogs are fitted to the 
ram, which at once regulate the position of the ram with re- 
ference to its distance from the tables, as well as the length 
of stroke, be dara ce => ched the i we eae A 
its stroke, t ogs strike against a lever upon a 
shaft, which Lpnty he centre of the Malan 4 opposite 
to that which carries the driving shaft. This reversing shaft, 
at its outer extremity, carries a disc, provided with a 
T-ahia; groove near its outer circumference, into which a 
T-headed stud is fitted, which serves as a pivot or centre to a 
link connected at its other end with a vertical rod. It fol- 
lows that, as the strike the lever at the other end, a par- 
tial revolution of reversing shaft takes place, and, by 
means of the connecting link mentioned, the vertical rod is 
either raised or lowered. At its lower extremity this red is 
jointed to a bell-crank, which through a rod communicates 
an alternate partial revolving motion to another shaft, which 
through another lever, rod, and bell-crank, moves the strap- 
guide and shifts the from one pulley to the other. 

The same vertical communicates also an intermittent 
feed to the longitudinal, transverse, and revolving tables by 
means of an independent rod jointed to the bell-crank men- 
tioned, which, by means of a lever and reversible pall, gives 
motion to a shaft by which, thro ariother shaft and a 
system of gearing, which it is ess to describe in detail, 
motion is communicated to the tables. 

The. machine has a clear width of 7 ft.'l in. between the 

, and admits of a clear height of 4 ft. between the 
en table and the lower ed the cross piece which 
earries the ram, whidh, ao hes Daels been stated, has a 
maximum stroke of 5 ft. 6in. ; its driving}pulleys are 2 ft. 3 in. 
diameter x 44 in. wide, and their cireumferential speed, by the 
time it reaches the ram, is reduced about thirty-two times. 





It is the only machine of the kind that has ever been made, | bee 


and was constructed by the late Mr. J. Glasgow, of Manches- 
ter, for Mr. H. Grissell, of the Regent’s Canal Ironworks, 
London, at the express order of the latter, and upon general 
instructions given by him. 


NOTES FROM INDIA. 

Bengal.—Dr. Wilton Oldham has drawn up an interesting 
account of the destructive action of the Ganges in the 
Benares province. This destructive action is of two kinds— 
the slow acting upon the permanent banks of Kunkur, and 
the rapid acting upon the non-permanent banks. The de- 
structive action of the river is invariably upon the concave 
bank. The current sets dead against a concave bank, and 
causes the washing away and hollowing out of the portion of 
the bank near the river, and consequently the fall and de- 
struction of the bank. The civil station of Mirzabore is built 
on the permanent bank of the fiver on thé coneave cutve. 
There is a constant destructive action going on; but, owiti 
to the permanent character of the bank, the destruction 
very slow, a few feet in a few years. Since 1840 a tract of 
country, containing about 3500 acres of rich land, has been 

royed; and the river course has, at the point of maximum 
deflection, changed two miles, that is, the present river edge 
ant miles ~~ the line where it was in 1840. These 
are provi comparing the pergunnah map prepared 
in or about 1840, by the officers of Mae revenue seer, with 
the village boundaries and the river bank as they now 
exist. @ ‘destructive action is not merely in the rain 
season, but continues throughout the year. The rapi 
bem, now going on are likely to continue until the river 
runs ina straight course from Choeh ukpore to Ghazeeporé, 
along the pérmanent northern bank. 

North-Western Provinces.—Relief works are being ener- 
gencally pushed on in the North-Western Provinces. More 
than a thousand famishing persons have been employed on 
the Muttra Road between Nizancod-deen and Bullub 
A commencement has been made upon the head works of the 
Agra Canal in the vicinity-of Humayoon’s Tomb. A third 
circle of irrigation works has also been created, and will com- 
prise the Rohi Canal Division on the Ram a Canal 
survey, The Saharunpore Canal is said to be full, and dgri- 
culturists, who have lost their Khurreef crops, are being sup- 
plied with water for irrigation gratis. 

Madras.—If Madras is to continue one ‘of the principal 
nue of India, she must be provided with ‘suitable accommo- 

tion ‘for the shipping trade. The oad has served a 
temporary purpose, but it will always be liable to accidents 
that will render jt as useless as it’ at tis. Schemes for 

waters and docks are not wanting, but the will to see 








am executed; on the part of the Government, would seem: 


to be'the only hindrance now in the way. 

every, soon be done or its present 

speci of railway shall be com- 
Madras. 


and 

.» has in favour 
city of Bombay, and drainin 
the ‘whole of the island without the necessity of an outfal 
into the harbour. Mr, Russel Aitkin, the engineer to the 
Sarbestty:: ptain Tulloch’s scheme quite im- 
practicable, and teply to that officer’spro+ 


of 


E 


of 
le line 


i Decessitate an ex 
addi of ten miles to the wi 








BREWING AND BREWERIES. 
No. XXXV. 
THE Process oF Farmentation. (Continued.) 


Ty connexion with the subject of fermentation, and 


extractive matter, &. The annexed Table, No. I., 
which has been compiled from those given in the 
report, shows the specific gravities of various solutions 
compared in this way. The convenience of adopting 















































before describing the plant employed in carrying out | 2 ‘wu 29h AS 
oan Ghat ae p . s3 ; : ttt tte 
i e determination o ate called “ origi SAVeAasese 
giavitien.” or, in other words, the gravities of the $a “oayay xed] JO. BoHn}OS SSRSSE5SS23 | 
a —— any given Poa dace have - Sahni] 
nm ma yee A to ictoria, ‘ SmeSwHoaaK 
Cap. 5, a drawback of five shillings per is |= B Pan p we | SSSesessee| 
granted on all beer exported, on condition that “the 3: ee ay 
worts used before fermentation were not less specific}. 4 Uaorg jo uonnpg | SRSGBST SSS) 
gravity than 1.054, and not greater specific gravity BS Bk: SESsesssez 
tae ERE 2 bie italeo grania A Genetack. sence 3 rab PEPER Er 
illings and six upon whic’ of) £2 WM PAP VoNNpg LSSSSSSTLSS| 
“the: wors ae vee ation were not of les res + henner < Bal 85222525 
specific’ gravity 081.” course a brewer ex-| * <b ab PEER 
porting beer knows the strength of the wort from He “seg womg pwonwes [EGS 922252, 
which the Jatter has been made; butit is necessary Bs == anna 
that the revenue officers should alsshave the means of | £ % didi ee8p ee Seseuunase 
obtaining the same information ently from a 48 er sssesssssn 
sample of the beer itself, ‘and ‘this necessity has led to | « 2 4——-7 A 
the changes which’ také ‘place during fermentation} 5¢£ |  sqeuwqqool mw wdog | SSSSeseees| 
being very closel oe by chemists both in} 5 aug jo sjavq yueearaby SAS | 
this country and abroad. In 1852 an able report on| 4% 5 * QS2eeeenes| 
the subject was made to the Board of Inland Revenue | 8 r eee — Soncaseges| 
by Professors Graham, Hofmann, and Redwood, and |= 1 a ee el 


on this report—the thoroughly practical character of 
which, by the way, is, in a great measure, due to the 
experiments made for the reporters by Mr. Joshua 
Crockford, of Messrs. Combe and Delafield’s brewer 
—the tables at present used by the excise are founded. 
To some of the facts stated in this report we now wish 
to direct attention, as they show very clearly the 
action which goes on during the “attenuation” of 
t during fermention. : 
The properties of beer, which have been investigated 
with a view of determining the original gravity of the 
wort from which it was produced, are; first, the 
specific gravity of the beer itself, or, as it is sometimes 
called, the “ beer gravity; second, the “ spirit indi- 
cation,” or the amount of alcohol which the ve con- 
tains ; and, third, the proportion of unfermented solid 
matter, or “ extractive matter,” held in solution by the 
beer. The specific gravity of the beer can of course 
be determined by amy:convenient form of hydrometer, 
while the “extract gravity,” or the specific gravity, of 
the beer, without its Spirit, may Tm b 4 
evaporating a given ¢ ity, of | T, 80 as t@ expe 
theolochat aa = mana 
by the addition. of. water....By.a,comparison,of the 
specifie gravity of the beerwith the -“ voerg nea 
an indication may be obtained of the quantity of aleohol 
contained in the beer, and this quantity may also be 
ascertained, A wn Re the refracting power 
of the beer on light, or by observing its. boiling point, 
which is lower the greater the proportion: of sdeobol 
may Now, the alcohol in beer is produced only 
y the decomposition, during fermentation, of the 
saccharine constituents of the wort ; and, inasmuch as 
Dr. Pereira’s statement, which we published last week, 
showed that for each part (by weight) of alcohol pro- 
duced about two partsof are decomposed, 
it, would be possible, if the amount of alcohol in any 
ie beer is co ohh determine ned 0 a gravity 
of the wort roughly by.inereasing the. extract gravity 
by the amount we to the — of starch 
which would have to be decomp: during fermenta- 
tion to produce the known. quantity of alcohol. 
Original gravities thus determined, however, are found 
to be so incorrect as to be useless for purposes, 
the final, or beer gravity being the result, not merely 
ofthe attenuation produced by the decomposition of 
the saccharine matter, but also of the changes effected 
in other constituents of the wort during the process 














d out some, years ago 
sees innienh ond. ie en ieee ot 
ip fo.its original bulk 





the proportion of carbon as a means of comparison 
will be evident when it is considered that that element 
is not effected by the principal change which ‘sugar 
undergoes during fermentation. The proportions of 
carbon given in the first column of Table No. I. are 
obtained by the consideration that 171 parts of cane 
Sugar (Cis Hy On) consist of 72 parts, by weight, of 
carbon, 88 parts of oxygen, and 11 parts of hydrogen, 
or 72 parts of carbon combined with 99 parts of the 
elements of water. 

We have already stated that when fermentation is 
excited in a solution of cane sugar there is at first a 
slight increase of density, due to the transformation of 
the cane sugar into starch sugar, this increase being 
followed by a decrease of density or attenuation, due 
to the formation of alcohol and the eyolution of 
carbonic. acid.....The fact.that in a wort containing 
cate sugar a transformation of the latter into grape or 
starch sugar precedéd the vinous fermentati/l, was 
i H. Rége and by 
experiments, made 
during the preparation of per enben, Hatane, 


Prof 

and Redwood’s | eee oe an enane? 
occasioned an tachi “of ‘gravity of nearly three 

in a rare of vo Original gravity was 
1055. The rate at which the rise in gravity took 
place varied according to the amount of yeast added 
to produce fermentation, ‘and a similar effect was 
shown when the transformation of the cane*inte starch 
ir was ion of acids instead of 
ies Of solutions Of cane 
Table No.I., and the 
ant, /as, in the words of 






fact that they differ is im 












the re it shows “ that iginal gravity of a 
“fe rited I or beer 4 diferent, aceerding 
“as it was. from a fof cane sugafor of 
“ starch sugar.” As in a malt wort the saccharine 
matter is present in the form Of starch sugar there is 
no increase of'density previous to fermentation. 
Table No. I. also shows the densities of solutions of 


interesting to observe 
lutions. of the two malts 
ithe wi .'s range of the 
ret oe they occupy 
of the two sugars. 
ge of less density than a 
ing the same propor- 


pale and brown malt, and i 
that the gravities of the se 
ae voce closely througho 
‘Table, whi Swit De 

a position intermediate bet: 
‘The fact of the malt wort bei 
solution of starch sugar con 








f tion. the extensive course of experi-| tion of carbon, clearlyshowsea portion of the carbon 
sore india o which Pg wel seed in the wort hore 4 ‘some 0 ef — ~~ ves 
ounded, C undergo starch sugar, for as is femarked ‘in the repo ly 

constituent of Ww le , and referred to: “ i whole farbon|of malt Wort were 
ults ob fiuterest, not on | “ present in t Of sti ee: the gravity of 
account of their important z upon the parti “ the wort should somewhat exceed that of the pure 
subject of the report, namely, the ion..of | “ starch sugar solution, as a small proportion of alka- 
iginal ‘gravities, but also because throw ‘con-| “line and earthy salts exist in thé*malt infusion and 


—. ; . 
siderable light upon’ the ‘Bétions which go on during 
Oe erin — ps - P : 
comparing the s  gravities of various 
solutions: of sugar, an ae. Professors Graham, 
Hofmann, and Redwood _ as lowes — of com- 
parison the proportion of carbon which any given- 
solution contain, and they show that the en 
gtavity of a solution containing a given proportion 
Sabce will vary to some extent according to whether 
that carbon is present in the form of sugar, dextrine, 





* must add to its gravity. earbon present in the 
“small quantity o! pise-o4 of the malt could not affect 
“the result materially in either way.” The lesser 


density of malt wort as com with a solution of 


starch sugar containing an equal proportion of carbon 
is no doubt in part due to the ce in the former 
of certain proportions of dextrine and caramel, sub- 


stances which both produce solutions considerably 
lighter than those of starch sugar containing similar 
amounts of carbon, as will be seen by reference to 
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Table No. I. Both dextrine and caramel are forms of 
the sugar principle, and the presence of the former in 
a wort is due to the incomplete saccharisation of the 
starch of the malt during the mashing p The 


rocess. 
resence of caramel, or burnt sugar, on the other hand, 


is no doubt due to the changing of the. starch sugar, 
by heat, during the process ing the malt... 
It exists in larger quantities ried malt tham 
in the paler kinds, whilst im the ease of the black malt 


used in porter and stout, ing, almost the whole 
the soluble portion appears to be caramel. a 

Professors Graham, Hofmann, and Redwood also 
i ir report that a substance greatly rer 
is, produced during fermentation owing, 
r of the wort never being w 








converted intdet ic agid and alcohol even under | 

the most able eirommatances, a portion of solid 

matter al remaining isunfermentable, even, 
is distilled of fre: i 







phresi plied. 
mary matter has been tenmed: sub- | 

“ stance’ Put, as the reporters say, nm. obtained 
“ by tha'farmentation of pure sugar I akes more 


“ of the eliaracter of caramel, or of gluci¢ apid, par- 
“ ticulaglg.in the low gravity of its solutionam water, 
“ Of pugegugar fermented 4.4, 3.72, and. cent. 
“was comyerted into this substance in three enta- 


** tions, mawhich one and a half, three, and six measures 


“ of yeastywere employed to one red. measures of 

“ solutiong gontaining one-sevembhs of. its weight of 

“ sugar.” Sihis “ extractive: su ” as-it has 
i 


been termedy'may be obtained in die-form of a dark 
brown syrup Sr ealgeraling the lignid. after the com- 
letion of theefermentation. syrup reddens, 
Limes paper ; gives—like caramele~a transparent blue 
solution, with sulphate of coppeaare caustic potash 
in excess ; is not fermentable by yeast-ey 
boiled with sulphuric acid, whilst it is precipitated 
baryta. water, and when treated with. subacetate of 
lead. gives a brown precipitate. more. voluminous 
and of a lighter colour than the precipitate pro- 
duced by the same means from a’ solution of pure 
caramel, “That it is a compound of two or more sub- 
stances is. proved by the fact that. portion of it is 
precipitated by the addition of a solution of neutral 
acetate of lead. Solutions: of this extractive sub- 
stance have densities yery closely agreeing, as shown 
by Table No. I., to those of caramel containing similar 
quantities of carbon. The presence of this extractive 
substance, which is produced during the fermentation 
of malt worts, as well:as sugar worts, ap to ex- 
ércise'a greater influence than dextrine in giving to 
fermented” worts an apparent attenuation without a 
corresponding production of alcohol, and the, more 
nearly the worts. are exhausted by fermentation the 
-greater its effect is. In the words of the report, “ the 
“indication by- gravity of the extractive substance is so 
much lower than that of starch sugar, that the former 
_Substance only indicates about five-sixths of the sac- 
charine principle which has given rise to it. Hence it 
is that original gravities cannot be calculated on the 
assumption that the solid matter in beer is sugar, ora 
substance having the same gravity as sugar. In the 
maturation,of beer by time, an increase of attenuation 
is observed, which. is no doubt due.to. the slow con- 
tinuation of the vinous fermentation, with the disap- 

arance of sugar and formation of alcohol ; but there 
is some reason to believe that the attenuation is not 
esitirely due to that cause. Part of the loss of gravity 
appears to be occasioned. by the. in condition of 
Eh coedchasinat principle, from that. of starch sugar, to 
that of = myn so ee tance; - ge. which “8 
volves a loss o} i provity without a correspond- 
ing production of aleohol.” 

. During the process of fermentation of a -malt wort 
a.change is produced.in the proportion of albuminous 


4 


8. 








‘matter, this, proportion being, diminished, in conse- |... 


quence of the formation of yeast,.which causes a. por- 
tion of the, albumen to,gssume an insoluble form. In 
Ww Je from pale: malt.with hops, of..the gravity 
of 1088; and gon 
“it was fea a a 

cent., an conn sidered as, rep 
oper cent. of albamen ;, whilst after this; wort 
fully fermented the proporti 


to.0,134 per cent., 
“albumen. Solutions containing 2.11 and 3.43 percent. 
Pasay diay gps rs ape ascertained, to 
ihe ave; the specific gravities .1003.1..and 1004.2, snd 
- the loss of albumen whieh:took place during 
-'the fermentation of the wort above ment corre- 
“sponded to a reduction of gravity from that cause alone 
\LUdegree. In the same.wortt constituents 
_.eonsisting of soluble .salts. of the.earths and: alkalies 
-amounted.to 0.443 per cent before: and 0.463 per cent. 


4sition and 


ing 21 per cent. of solid matter ;|.- 
at the nitrogen amounted to 0,917 pes ie 


3.43 

pr 4 em ons 
On Of. nl was. 4 

aera 7 $l per cent.-of| . 











after fermentation. This variation is of no practical 

importance. : 

A process to be practically employed in the determi- 
nation of the original gravity beer must, it is 
evident, be one which can be carried without the ex- 
|penditure..of any considerable time, and without the 
pexercise: vextraordinary skill. We have already 
stated that istone property of beer, namely, the 
extract gravity, which.can be readily determined, 
whilst the determination. of-what is termed the “ spirit 
indication” does not present apy very great difficulty. 
The question which Professors Graham, Hofmann, 
and Redwood’s investigations: were intended to set at 
rest, was whether a knowledge: of the extract gravity 
and spirit indication of any given beer was sufficient 
to enable the original gravity. do'be,determined with 
certainty ; and for the pm of -gettling this point 
a number of fermentations of liquidsefknown compo~ 
igi ity, containin e cane sugar, 
, and the soluble matter of malt; 
mt hops, were carried ouf, and t 
ey a fermentations carefully nofed at in 
of afew hours. -It will be unnecessary.that we 
enter into the details of these. experiments heres 
their results showed that in beer brewimg-an unifor 
or nearly uniform, relation is«préserv 


formation of aleohol and extractive substance during) 
‘them the Tables. No. UL and 










fermentation ; and from 


pas mrapoteieortet i ob- | 
o a an ob- 
asta che pigs Lage 

r. ; t. 
me cvrespuding sie diferentegreeot in- 
dication, the one being intended for use when this 
indication is obtained by distillation, and the other 
when it is obtained simple which. 


by t 

we shall explain presently. When the distillation 
rocess is used, a convenient quantity of beer is care- 
ully measured in a glass flask, and then placed in a 


TaBe No. II.—To BE usep in ASCERTAINING ORIGINAL 
GRAVITIES BY THE DISTILLATION PROCESS. 


Degrees of Spirit Indication with Corresponding Degrees 
of Gravity Lost by Malt Worts. 






































ry tes 
of it | } 
inion: cn ee eee ee Soe ee ee oe | 9 
tion. | | 
0 | ..4 8] 6) 9] 12) 15 4| 2.7 
1 | 80} 38! 3.7| 4.1] 44] 48 .9| 6.2 
2 | 6.6] 7.0! 7.4| 7.8] 8.6] 8.5 8410.2 
8 {10.7 |14.1 {11.5 |12.0 112.4 12.9 14.7 
4 |15.1}15.5 | 16.0 |16.4 |16.8 |17.3 6 /19.1 
5 |19,5|19.9 |20.4 }20.9 |21.3:/21.8 | : 23.6 
6 |24.1 124.6 26 0 |25.5 |260426,4 | 2 28.5 
8 \ x 5) 37. 1B8.6 
9 a 4 
10 5 8.5 
11 zx 
12 9 
13 2 
14 [648 4 
15 |70.5| | 











retort fittedbcwith:e-tube-condenser. Distillation: is 
ht 


‘then carried om, until the whole of the alcohol is broug 
over, this being received in the flask in which 
the beer wits originally measured. “The aleohol thus 
collected ig: next: up-to-the: original bulk of 


Degrees of : 
















































between the }, 


(480)88.5 | re uired. The impos mnt 


4)589°t esdn, to the iffexlty of ‘determining 
ig9.9 | Specific gravity of a frethiag tip d 


L| by the concessionnaire 





, pbe i oe without aaa 


i} part of the Euphrates ‘ 
| complished its prolongation either along the Eu 


'| shortened 


‘J dnvolved in the unde: 





served at a 


temperature ‘of 60°, by the ai 
the weiehi a ge y the aid of 


pee gk. a _ a2 yp The 
were walt Bon on Shey is specific gravity is 
less than that of water is termed the spirit fadication. 
The spirit indication may also be more readily obtained 
by simply subtracting the beer gravity from the extract 
gravity, a method that has long been used by 
the German brewers. This is a more convenient 
method than the other, as,#o obtain the extract gravity, 
the beer has, as already: explained, to be cm 
evaporated in an open flask, the spirit not being 
collected. In cases weré* the spirit indication has 
been determined by the last mentioned method, Table 
No. IIT. has to be used toascertain the original gravity. 
Thus, hy the nag row is 9.6 degrees and the 
extract gravity 1044.7, the original gravity will have 
been 1044.7-+-43 = 1087 Jedegrees, br 43. degrees is, 
according to Table Now TBL., the loss of gravity corre- 










g toa spirit indi of 9.6°. It will benoticed 
Nos. LI. do noeteoincide exactly, it 
nd that the spirit “indi obtained from 


sbeer by the distillation process is always 
: obtai y the process 
ery clearly ex- 


Redwood’s 


“whichis a loss of gravity of 13:8° ;"but 8 per 
‘aleohel in: the same ‘volume'as efore’ of 


ity-of spirit in the 
pure water. Now the sugar solution containing 
alcohol represents the beer, and gives the loss of 
gravity which the beer sustains by evaporation. On 
the other hand, the first mixture of pure water and 
alcohol represents the dilute.spirits obtained from the 
same beer by distillation.peDhe results here are: 


Degrees of spirit indication 13.30 by di illation. 
evaporati 
Difference .4 2°44 : 


OB cae 

” ~ ete 12.92 by 
, 0.88 

“Tt thus appears that aledhol reduces the gravity of 

a solution of sugar, or we may suppose, infusion of 


malt, not: quite so mu as it re- 


” ” 





by.a small quanti 

duces the gravity of * ae To haste Tee erect 
original gravity of the it is therefore n 

to make use of the proper table scoring the 
method by which the spirit indication has been ob- 
tained. The evaporation. } is, as 











the one which is most,easily carried out. in.pract 
but the distillation p ‘is the. more,agl 
should therefore be employed wher 





way from Constantinople 
Seven Towers to Tchek 


been cut. The subu D 


and embarrassing character, not the least of which is 
the opposition to it of the Turkish proprietors through 
whose sions it will run. The terminus is to 
the well known Seraglio: Point at the entrance to the 
Golden Horn. aa mie <p et ye the 
Austrian lines at ie, and complete the Eu 
Valley Pac th: Ladia. This vo- 


Valley or that of: the. Tigris can be but a question of 
time and»policy. .y With am im and more ex- 
ious: telegraph ‘service between England and 


: Padi, the present transit route will, certaiuly be con- 


sidered tog slow, and every day by which it can be 

will. be hai as a great gain by all in- 
terested in-our Indian’ possessions. _ We will not now 
stop to diseuss by what means the new railway to India 
shall be ‘constructed, as the time'is not yet perhaps 
quite arrived. whew it will be entertained; but that 
time must- s00n. arriv the sooner all questions 
ing are consivered by Govern- 


‘ment, thesdoner may. we hope to see the matter 
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the-beer by the addition of pure.:water, andthe 
i carefully ob- 


specifie gravity of the liquid is‘ then 


‘assume some tangible form. 
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EIGHT -HORSE HORIZONTAL ENGINE AT THE SMITHFIELD SHOW. 


CONSTRUCTED BY MESSRS. CLAYTON, SHUTTLEWORTH, AND CO., ENGINEERS, LINCOLN. 
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Ir will be remembered by those who visited the Paris 
Exhibition of 1867 that Messrs. Clayton, Shuttleworth, and 
Co.’s 8-horse power fixed engine was considered one of 
the very best examples of engineering workmanship at 
de Mars. That engine had a shallow bed- 
plate which required masonry to raise it above the ground ; 
whereas the engine we now illustrate, and which is ex- 
hibited by them at the Smithfield Show, 


THESLATE MR. THOMAS DUNCAN. 
Tue engineer to the waterworks of the Borough of Liver- 


Duncan—di 
ington, on the 3rd of December, after an illness of four 


sprang from an humble source, and com- 
mencing life as a mason, served an apprenticeship to that 
The first work of importance 
engaged was the i the 
eee. teas 
oO em) t wu e wor e 
Bradford Canal. Co 

This situation he exchanged for an 
Hull and Selby Railway, where he 
engineer for two years and a half. For a 


is of the same power 
that the bed-plate 
und in one casting. The general ap- 
proved, and the casting is, of course, 
more durable, firm, and solid than masonry 
which are liable to become chi 
of the bed-plate is dished or ay th 
oil drip from each journal is collected at one point in the 
the bed-plate clean without the usual 
cut-off valve working 
and the 


craft under his father. 
bridge across the 


mts An ay aes he i he 
in such a way t appointment upon t 

remained as assistant 
crank pit. This keeps 
drip tins. The engine is wor with a 


the - 
instead of the boiler barrel. The workmanship is 
Clayton’s best, which needs no further i 











































was afterwards increased to 12007. In 1 
pumping engine and station at Dudlow-lane, and 

new reservoir at Wootton. Two years later the various 
schemes set on foot for the development of a new system of 
water an othe ing areas of Lanca- 
shire and the adjoining Counties, as well as some of the 
| Welsh lakes, were submitted to the consideration 
Duncan, who reported unfavourably w 











which og eee to make the Bala its source. This 
project he confidently recommended to the consideration of 
the. Boro mmissioners for i suggestion 


increased supply from the existing reservoirs, wells, 

and springs. This decision involved extensive alterations 
and enlargements of the existing works, and the plans pre- 
pared by Mr. Duncan, were completed about twelve months 


- | ago. 
The ibility attending these new duties prot too 
much for Mr. Duncan’s health, which gradually failed, until 
he was compelled by a severe illness to relinquish his post on 
| the 12th of August last. From this illness he never recovered. 
Mr. Duncan Was appointed a Member of the Institution of 
| Civil Engineers on the 3rd of February, 1858, during the 
presidency of Mr. J. Locke. 





Guiass Works ry tHe Negapoutan Provinces.—The 
manufacture of glass in the Neapolitan provinces has of late 
years fallen off considerably, owing to the proprietors not 

ing willing to keep pace with the times, and not having 
introduced modern improvements in this branch of trade. 
The most important glass works in the provinces of Naples 
and Salerno are those of Portici, San Giorgio, near 
and li; these establishments em 232 

uce annually about 30,000 metrical quintals of sheet 
furnace has 





and 

a At the Portici works a Siemens been 

tely introduced ; the other works, however, have not yet 
the old-fashioned furnaces. 

Mryerat Trarric on Rattways.—The fi ing British 
railways each carried more than 1,000,000 tons of coal and 
minerals in 1867: Blyth and 062,309 tons; Cale- 
donian, - 5,966,072 tons; Furness, tons ; 


i . },820 . 
and South-Western, 2,550,239 tons; Great Eastern, 1, 
tons; Great Northern, 2,415,723 tons; Great Western, 
6,428,150 tons; Lancashire Yorkshire, 4,567,795 tons ; 
London and North-Western, 11,67: tons; Manchester, 


Sheffield, and Lincolnshire, — tons; Midland, 
6,294,108 tons; 2,215,040 tons; North 
British, 4,325,923 tons; North-. 16,398,988 5 
North Staffordshire, 1,387,037 tons; 1,262,794 
tons; and Taff Vale, 3,692,662 tone. of the least 
known railways considerable_ mineral 


have thus a very 
traffic. Br 
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engine making is the exclusive, nor even the engine, and on which the boiler is fixed. ‘The cylinders 









THE SMITHFIELD CLUB SHOW. | the most in business agricultural - oo are placed directly beneath the smokebox, i 
As engineers, on duty, we need only glance, although with But the farm engine is the great representative of farm | cylinderdgcomoti ; longitudi- 
admiration, at the bovine, ovine, and porcine wonders under machi Mybey pase yey ee gear employed in ig eee te cree 5 the emplay 
the acres of roofing of the, Agricultural Hall—acres, for there \ 4, ' _ ey oa "in itnelt i 7, Sey eta, on Peay : wh “ 
. tad > sade i 4 weet ‘ . di £ a 





are mote than one even if there be less than two. Grand 
bulls, worthy the best days of Bashan, and the mosf delicate 
attentions of the first butchers in. London ; “nobile’ ttn, 
soberly ‘reflecting, perhaps, upon the human throng’ ‘about 
them, of more likely upon their own provender, and iiot‘at 
all up@h the rapidity of their own approaching dfi¥ersion 
into beet ; meek faced cows, to murder whom See 
although we could lay our finger upon the very spot cate 
to our favourite steak ; sheep in a high state of Woe! ind th- 


flation, Yet of magnificent midship section, and WhOs8 
we ws 





‘to wi 



















ete h 4 
citceie sir 


a) n 
stern are worked up as only professional’ } 1 Royal 
assisted! just a little by nature, know how to work thém , ize a Lalessten, 

> . : : A ’ gyed for working two im- 
cylindi#é-conoidal pigs, and swine of the ‘Palliser 7 ; + Saliiaiely, on what io known as 


form, thd who no doubt might be fired from # fun Of Vast 
i i ; ing engi 

a deal Board, and whose tails might, for anything visiblé, be porta iti ik apers, 

time-fiites to explode them at the right instant intd' pork | Se ea hey al. tDaitlhe RE the Sesteterhebowlen year, 

chops'Whd sausages—there they are, hundredd'éf thém, dé- 











lightitig alike the bucolic, the civic, the domestit) arial Wen | . r n rey pee - 
the artistic, tastes (where there happen’ tobe & ‘few of ‘the eur salread) . Although, as we have 
latter) “of the thronging thousands who coine té'look uptih | Sigin on en ee oc eedepew  Sramaraes | os Mr 

x ; *, One point worthy of notice 


them ti their last days and evenings, while in their butwafal 
hair, Wool, and bristles, but who cherish, mayhap, fond an- | of 
ticipdtions of a further and internal view’ of, and a 
digestible acquaintance with, their animal economy, or; 


















likely @xtravagance, as the brisk, siiiguinary, and 4h uly : " r 
butchié# may work his will upon the ‘pockets of hid viithan adary matter cotmpat wee oy . arrange- 
victims. a , “whieh. g engines .:stre z mesnethh Po Daag wage =. 
Haye we not now paid a sufficient tribute to the gening of % ur wheels ; 
stock breeding, and shall not we, who only come. to sealed } é atters ¥ i}st .t) : ght so low that the con- 
criti¢isé, and talk shop, turn from ‘animated nature to ees usereted! etdanieaagrens wimieect ane Berio 
still life of silent enginery and implements in repose abo : ; tl of ot draught are fy yo 
us? So at once to business. Ma en me i i ; " es i wheels, whi cutter is so 
rE ae Seas jsteel castings by )Knglish umged: to the frame that it cam readily adapt itself to uneven 
Maehinery at rest and implements, as‘ most of our 4 , advantages.of. providing a mowing machine 
know, are entered for exhibition at the,Smithfeld D : dged ; and 
shows,but they are not judged, except bythe visitorapind of . ty: not. less:essential: to ensure a reliable and ly 
they, therefore, receive no rewards. Yet all;who reméuiber |<: : Co.'s. stand the : ‘m self-delivery reaper in heavy —_ The = 
- 8-horse of allowing 


the former and lesser shows in the -— bazaar in Baker- 
street, and who now look upon the large 







lay nt Isli ; ‘ 
and those, especially, who know aught of ohnees ilies ~ Eexglion 1 tea emt 2 requi pass through very narrow gatewa 
actionscompressed into the four oe days of the show, , an m port. Tr 
€ to the Howard reapers is the employment of 











may perceive both the growth and the present magnitmde, 

pass ( perhaps form a broad conception of the future, ofthe cams to regulate the movements of the rakes 

agricultural engineering interests, as it now leads, no ° t 

even pace with, but never falls behind the higher agricultural Id of the standing 

scienee'of our time, 'For,farming, once reckoned ag-less¢than ; 2 he r d as the rakes ; 4 

a craft, has become a profession ; not that the farmersief our | fitet- and special, sine tools. nang fem om i in, and bring it forward 
J : f isi in to clear cut corn 


time less any love for abstract science for its own sake, 
but “ Practice with Science’—true science—was 

ago found to pay better than practice without science ; 
what with the rent of land on the one hand, and the price.of 
wheat.on the other, there is no test of the truths of 
cultural science so delicate as that supplied by the et. 
The; Royal Agricultural Society has aided largely im, the 
spread of sound viewts not so much by any initiative dehy 
prometing an interchange of experience among farthers 
themselves, and thus bringing out the great fact that what 
was onee thought fancy farming could be profitably made 
practical farming. But the agricultural engineers have done 
tar more for the Royal Society itself, and it is they who have 
established the strong and growing conviction that steam 
machinery is far more economical than manual 

and animal drudgery. They have submitted their machines 
to, and invited the most critical tests by the society’s 
neers, the latter in no way commented with agricul 

in ng but representing the first mechanical talemtdn 


of delivery of 
































are 
of iron and steel, 


that is the “Patent Safety Boiler,” made 


the kingdom. t would old Jethre Tull and the fathers 
of Nerfolk husbandry, what the West of England men of a 
hundged years ago, have thought not merely of steam farm 
machinery, but of delicate tests of power and draught, cartied 
on im @ great public show-yard by the aid of philosophjgal | 8 
instruments of the highest mechanical elegance, the friction 
brake and the ing dy ter, with all the ¢on- 
ditions of trial as carefully adjusted as if the observers were 
astronomers watching the transit of Mercury ? : 

It is but a very few years since a portable engine for farm 
use was a curiosity, nor is it so very long indeed such a} 

ing was unheard of. Now, we find a single establishment 
ca) of reg my Harpe thousand yearly, of a ign and 
finish equal to the best railway locomotive practice. Indeed, 
one firm of portable angie makers has taken to locomotive 
building, and we not long since heard the opinion pro- 
no by one of the ablest locomotive superintendenta we | j 
have that the construction and workmanship of the i 
completed by them for one of our great lines were all that 
could be desired, or, in more familiar phrase, “a real good 





sources Messrs. J. and F. Howard have 


the | than twelve have already been started in 
several 















ent of that which gives motion to the 


sheaves is ad- 


2 uit a light or heavy The cutter bar is be- 

“the, friving wheels, and is fore drawn over ob- 
Beaay points well worthy of notice, bu which our epace, will 
j many notice, but which our will 
J aot Sas So dodie here. We should not leave these 
in rn see parm tioning that their frameworks, 

exceedingly we i ,» are constructed entire] 
i oud that ell putts of tha thadhhioe tou mand 
eee nee s0e tomplals, to that the same parts of all 
machines of the same pattern are interchangeable, and in the 
— J breakage any part can thus be renewed without 


There was another exhibit at Messrs. Howard’s stand, 
which we decidedly must a= ie over without notice, and 


by this firm. This 


boiler has now been in use at the Britannia Ironworks, Bed- 
ford, for the last three years, and the great success attendin 
its working induced Messrs. Howard, about a year and a half 
ago, to commence supplying it to other users of steam 
the | power. Since that time they have constructed and sold more 
than a hundred of these boilers, varying in size from 6 horse 
power to 60, and the demand for them has steadily in- 
creased. In fact, at present about 100-horse power 

manufactured at Bedford. The principal advan- 
imitation. | tages od for this boiler are being daily verified. Many 
leading manufacturers have adopted them, 


i 


whilst the i 
fixed two of these boilers. Messrs. , of Halifax, and 
many other eminent firms, have aawigtel teem. No less 


ingham, and 


others are in hand—for instance, two, of 50-horse 


job.” Few out of the trade have any idea of the extent of, | power, for the pry crete! peer apros o Of the 
and keen competition in, portable engine ing. Thereare Saree, nampomrgpe Howard's stand—the ploughs, 
at least four makers in Lincoln alone, one of having harrows, &c.—our space will not permit us to speak here, 
magnificent works, constructed but a few years ago with and we can say, therefore, they were all of 
every appliance which the best school of mechanical en- ; b the well-known for which the firm has acquired a 
gineering cual eageebar capital command—works which , and in thi under notice wy xaceng 

employ upwards of one thousand men, and which will com- r is retai : . the » Holmes and Sons, of Norwich, exhibited one of 





to advantage with any engineer’s factory in the world. 
2s top ob leh. bens et aint eens of ute, and 
more than 15,000 portable engines are known to been 
sent out during the last eighteen years. 
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seed shellers for clover and trefoil, wailaat ceil, ak Wiles tans tow dicing { Gatd TT aLike caditanmaaiaan eb tpaiedet 
occasion of Lg wanting Mwy ich wo nati on the ith sof the onc cf trust thet this’ maa may be 4 eee pee ed chea ee Pts 
santa of thal penph privet fede faut ee cose Mr.. ran we moch dou, be to i = borrowed Thomas Wilkins... Other exhil itor to pass 


wick we were Sictecttned' bya as and 

were some good specimens cart 
axles, and also some elod | ag mil 

ra the ages eshon f this 

Messrs. E. R. and ¥ 

show of their usual: eat ) 

their well-known 

form of maize or. 


work capital, nde able 






steam ploug 
locomotive 
much attention ester oa . i represented by implements an ines 6 

engine exhibited ha i constr atterns, callix : daiext to them came 
Aveling for the who. intend, Paske Sons with thibi 

employ it for ining ) 
We cae to seeythese engines egme i 
but as we published an engraving ral partir oa of “ 
Tom” on Pag e 55 of the malusey ib je 
~~ we shoal d enter, into ng ae, 

Messrs. A. and W.Edington,.of Mateos 
ten-horse portable engine fitted: motion, 
rently intended for working, cultivating, 
beside it a number of. speeinens of ‘india- 

rcha, and leather ‘be! ; 
ae Allchin and Son; 6: 




















their portable angled ae etemaet . re, J ort engines, th niof ; us as 
chin have for som® time past Jae engin' : in fi etails about the 
mild steel boilers, ‘and the eight- xhibiked ‘ of thi ¢ makers might copy with 
them this year wasjof this class.’ i , -topped boiler, with the 









their engines on sprixigs at-their hind thoroug! 3 rried '0) firéhox, and ‘neatly finished off at 
clead the fireboxes—both good poimts.“"' not admire [the -hinc + the: eee the slhaple arrange- 
their round Fg bars, howev ms “and other matters which 













bg by | oe ae of 5, | We 

which is undoubtedly good. We TS CORT, sy aap Gur Hethetki to the exhibite o on 
Messrs. Ransomes and Sims, as’ the ground of. yyek A ce age 

sented. In addition to a remarkel sho agh ; p mad) ngs worthy of notice. fact 

and other implements, they exhibi : mn. of ent the gem, of the 
rtable engines, the one being le engine driving a cen- 

Fucl is costly, and the other be John and Henry 

with a view to lightness for tna: .., This engine and 

The first mentioned en enson and 

to_cireulate 





wer, and is fitted an expansion nsion valve a 
the main slide, a good arrangement of fod water 
in fact, every necessary for economical working ; 
other is, noe have: reel y oom ongine with 
weighing little t tons, ye i 
to am Ses of Mesure. I mn: 
engine Would of course consui 
certain amount of work than)# 
vast number of cases any digad 
respect would be overbalane 
could be drawnover bad roads,),, 
engines was excellent, and the. 


especially good. , By the, Y 
the few he Magy rau } 
Messrs. ‘ya ry ex 


their well-arranged chaff 


; a en, taken to,preve  slackin, as cotters or 
frames and angle Sao Daa spank ye ge ay the axrange- 






‘aces, 
and, above all, that 
Which is so especiall 
y combined wit. 
to that durability under 

so well now 
by Messrs. J. and 
e bearings are fitted 
every care has 















two-horse vertical J. H. Gwynne 
amongst which we noted one before thre 
Messrs. Ruston, Proctor; and 185 and 
finished horizontal fixed: 
able engines of their we 
—-? fit all their eke @ 
















ju. been found to 









te 

> tye one "this, ‘e shall have — to 
ord ate. kn, as circulating 
action, pum ase cy 
some trouble was one of the 
made by Meat ma in the shape of a model 

rtabl of an appara’ ‘beswiotins esting im wet. atented by 
on en ials, and; ied . Gibbs, ot mah, Gibbs's 


which the grass or 
traversed by currents 
I tie is heated by the 






essrs. Brown wea May now, 
the neat and efficient . } 
which we illustrate: on apm by which the fan 
arlyen Bq Gibbs's ea form of pneu- 
and Warner, of Stowmarket, oe had mati consisting of. 5 Up} hich jthe sheaves are 
re id. | Bas [ede onan “nt ar pc iaemgere 

the bearing surfages given; i od | Bi aa levator, whic 
por of t de mane vol engines, + | We ate and describe : , and their exhibits 



































this fault has been remedied in the case of the eng x- | also Included some rollers, their 
— by them at the Smithfield show. ‘pati, | fatuier’s steam we. on the occa- 
essrs. Marshall, Sons , and Co. of Gainsbarough, howed Lok the Leiceste and x z 
a portable cospeent and @ Agog ice ary engine of their ——— 
usual neat aie anh Bg we noticed, having @ bea : Bag orc : © 
ome et he urab ager {=e ee ( Tilt near them, was the stand of ie. rs 
trast most favo * 2 i q 
those of the vast majority ¥ ed 5} 0) les gh of pumps, ime 
but too ; att examples o 
nen onl, dural ae we noticed at 
as minor matters. “ay full 





ie» ure 


already extended to 


“ares pera us to make 
/ not yet 
Thus, ¥ we py “7 but a passing word the 






acme oak 
Marshall now: Seihde, 

graduated indexes to i ‘te a drum a : diby » 
accurately adjusted. essrs, and Sons, of B 
showed some of their capitally finished carts and) wag "bye--of Messrs. Tangye, and also their useful hydrau- 
and Mr. John Tye, of Lincoln, some examples of fig “8 ; extractor, applicable to many + gpa es 
mills for which he has a long-established rep yor . : bi can merely 
by the last mentioned exiabi ‘ r the; Ame of es John 


































m pumps—of which large numbers.are now in use, | § 


| eee ie Ty peo ckw 8 Wi 









In our last week’s impression we gave some’ particulars 
to the various of between - 
prey Gees pends oot ma 


; | Se calenlated to the inspection of the eounmittes of 


who assembled for that purpose in York. This su 


. | appears to be one of increasing interest, whether from a 


ing of the growing necessit 0 ae aD Toy re the 
servanta whilst the train isin motion, or that recent act 

has awakened the emulation of inventors, we will not pretend 
to decide. 

Amongst the hundred and fifty or six —_ plans which have 
been proposed, one of the latest to e itself known is 
that of Mr. Latimer Clark, C.E, a plan differing from 
most others, in that the transmission of the si is 
effected by atmospheric air. Rope systems are well repre- 
sented, and of which we are led to believe that the best have 


¢ and very beautiful pil ingenious, although weak, they are; 


and of these, too, some of t best are still fn the back 
speaking tubes murmured their existence only and died out ; $ 
big bells and windmills, little bells and little whistles, fire 
works, footboards, handrails, windows between compartments 
—everything has been proposed; some have been laughed 
out of existence, and others never progressed beyond paper 
and ink. At last we believed that a choice would have to be 
made between the rope and the electrical systems, and as we 
pointed out last week, of the two evils we preferred the least, 
that is the one least liable to objection, and voted for the 
electrical system, conscious although we were of its short- 
—- At the eleventh hour, however, Mr. Clark started 
with a novel and practical idea of a pneumatic system 
ich he showed in operation on a special trial train of ten 
prs ang which on Friday last ran from London to Seven- 
oaks, on the ay of the London, Chatham, and Dover Rail- 


wa: ‘Compan 
The tran started from Victoria with some of the pasty, 
and proceeded to Ludgate, where Mr. Seymour Clarke, 


the | Tyrrell, and others were taken on board, and at one o'clock 


the train proceeded to Sevenoaks. 

The signalling apparatus fitted to this train consisted of a 
heavy gong upon the tender, and a slightly smaller one in 
the guard’s van. Both of these gongs were struck by ham- 
mers, which received direct motion from the train, when a 
signal is given by passengers or by the servants. The way 
in which the*hammers are put in comprises, perhaps, 
all that is essentially novel in the favenibicn, A pipe runs 
- the ~y tram, beginning at a pomp, § in the ed 
and passing from carriage to carriage, an ending in ug 
at the back of the train, This pump, which Se eehch te 
the machine, keeps pumping the air out of the pipe, and pes 
tains ‘in ita partial vacuum, the differences of ure 
between the air in the interior of the tube and outside being 
not above half pound to the square inch, Underneath those 
vehicles which are supplied with gongs, there are shal- 
low cylinders in connexion with the vacuum tube, from 
which, the air being exhausted, their pistons are drawn back- 
wards, and ull thereby the striking portions ot the bells out 
of gear. arrangement is haven in Figs, 1 and 2. 


; | When no vacuum is formed in the tube, the friction wheel, a a, 


is pressed by the aid of the spring, s, upon the axle, 5, of the 
train, from which it takes motion, and communicates: it by 
means of the crank, c, and connectin, myn d, to the bell. But 
the moment a partial vacuum is iormed in the tube and 
linder, e, the piston is drawn back, and with it the fric- 
tion wheel, away from the axle, and the ringing is thus 


stopped. 

thee psmp on the engine or tender consists of an iron 
barrel, with a brass plunger, fitted with ordinary valves, and 
not necessarily air-tight. The tubes consist of 3 in. iron gas- 
pipe carried over the tops of the s, and bent down- 
wards at each end to allow of their being coupled eon- 
veniently together. This coupling is done by choet lengths 
of elastic tubing, From the top of the carriage, at each.end, 
the tube is turned straight downwards about 4 ft., where it 
is provided with an elbow, on the other end of which a length 
of about 2 ft. of similar tube hangs down, The neighbour- 

ing carriages are coupled together by bending the two hang- 
ing tubes together, and inserting a length of of 1 ft. of elastic 
pipe between their ends. Over Gaal compartment a ‘yo 

is, inserted in the tube, and a ping, 39 oe is fitted into its lower 
pty so as to keep the tube air- ight. - The passengers give 
signals by pulling out these se blugs, and thus M breaking nd 
vacuum cause the bells to fall into gear. This is done b 
handle, in the roof of the carriage, which, on being pul ed 
downwards, drags out the plug, and is held down, so as to 
ee. the PORTH Mm a simple mechanical con- 


"The g guard’s coi and tender are provided » with 
Gseka trapocted with the vacuum va hag and by ops ap thee 
pa servants ged communicate with each, other ob gt 

duration, whilst ag ngers’ aay sound 
o Vang train is in motion, there being no, means of 
chaliig the tube when Aes 3 is once removed,, unless, the 
mounts to the top of the earriage to replace it... 

‘The experiments made with this system on Friday, con- 

sisted firek ini from ‘the driver to the, 
pag to driver. 


Dept acock, and let air in 
Spee eee ps 
erg ‘hee ade and fi % 8nd, sep 





n. The next experiment consisted in 





and tgnalling from the passenger oe ea This was done 
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lapsed between them was inappreciable. Various 
qxpariments were made in the same way, all which succeeded 
equally well. 
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The principal features of merit in this system are that a 
signal may be given from the interior of any passenger com- 
partment, which rin a gongs in the tender and in 
the guards’ vans of e train 5 he as it continues in 
motion, and that the driver can stenel to the guard, by a 
short signal, to put on his brake. In practice we believe 
that this would be the chief use to which the system would 
be applied, and most useful it would certainly be in com- 
parison to the inefficient system at present in use of sounding 
a steam whistle on the engine, which, in the majority of cases 
in long trains and high winds, the guard never hears. This 
system, as shown, appears to be little likely to get out of 
order; the pipes are strong, durable, iron gas tubes and 
fixtures. e only movable have little wear and tear 
to encounter, and are capable of resisting more than they 
will in anything short of a collision be called upon to with- 
stand. Of course a false alarm may, from mischief or 
mistake, be given, but the compartment from which this 
takes place is unerringly indicated by the loosened plug and 
hanging knob. The power which may be ys i 
the signal is practically without limit, and the air ‘which 
communicates the signal is light and speedy. 


TRON ARCHITECTURE. 

Ws illustrate, this week, an excellent example of Ameri- 
ean iron architecture, of which so many, and such excellent 
specimens are seen in New York. 

The — in question was constructed by the Archi- 
tectural Ironworks Company, to serve as a shop front 
for the establishment of Messrs. Grover and Baker, sewing 
machine manufacturers. 














Terecrarn Exrension.— Many of our readers will, 
doubtless, recollect that the expedition organised this year 
for the purpose of laying the Cuba cable failed in accom- 
plishing its project on account of the difficulties encountered 
at sea and the uent inadequacy of the length of cable 
to complete the in line. It has been resolved to make 
an attempt to recover the lost cable, and with a view to effect 
that result 16 miles of line have been sent to New York, and 
will be shipped on board a ces out with deal 2 

tus necessary for picking uj paying out. e end o! 
the Cubs cable is shock dibs the shore, although about 
12 from the particular spot appointed for its — 
Those most competent to judge are of opinion that it not 
suffered any deterioration since its submergence, inasmuch 
as it is covered with servings of hemp and bituminous 
compound. It is expected that the line will be in worki 


order at the beginning of next . The t attitude 

affairs in Spai as at been Goeagusted ter the gemmeaue 
of telegraphic en’ ise. It is proposed that the telegraph 
wires on ish railways be utilised for the public ad- 


vantage, and that offices for the receipt and transmission of 
messages be opened at the various stations. By this im- 
provement it is calculated that 500 stations will be added to 
the existing telegraphic » A of electric commu- 
nication has bese odey on board the French Transatlantic 
steamship Europe, by means of which orders can be sent to 
the man at the wheel, to the officers in their quarters, and 
to the sailors in case of emergency or alarm. 
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BALANCED RUDDERS AND STEERING GEAR. 


DESIGNED BY MR. JOHN NAPIER, ENGINEER, GLASGOW. 
FIC .4. 



































Wk illustrate, above, an arrangement of steering 
recently patented by Mr. John Napier, of Glasgow 
has been designed to obtain the 
rudder, and at the same time enable an after stern-post 
to be used. It will be seen by the engravings that 
Mr. Napier employs two. rudders, the: one 
i behind the stern - post, -w 
which it is preferred to make of smaller size, is 
hung in front of the rudder post and works in an open- 
ing provided for it.. The spindles of the two rudders are 
connected, so that the rudders may be.turned simultaneously 
in the same direction, and throu : 
Mr. Napier, however, preferring that 
be turned through a larger ang 


vantages of a balanced 


the after rudder should 
than the forward one. 
ig. 1 is‘a side view partly in section of a 


a is the fixed rudder or after stern-post ; 5 is a rudder 
behind it in the. usual way; and ¢ is another 
rudder hung similarly in. front: of ‘it. 
rudder spindle passes up into the ship or vessel through 





a gland or in the way usual when one rudder is em- 
ployed; 4 and ¢! are levers or arms fixed on the rudder 
spindles; these are better seen in Fig. 2, which is a section 
taken at the line, 1, 1, Fig. 1; 2 to wliah connecting tho bee 
levers or arms; it is shown also at Fig. 3; Fig. 4 is a side 
view ; a 5 a plan of the head of the fixed rudder 
with the rudder spindles held in bearings upon it. 
— of the after rudder, }, has a tiller, e, upon it, below 
the:main deck, for steering the vessel when in action, sup- 
ing'the ship or vessel:to be intended for war purposes ; 
and isa tiller on the forward rudder to allow of its being 
used alone to steer the ship or vessel, in the case of the after 
rudder - disabled. link, d, would in this.case be re- 


and bolts to the spindle of the rudder, 6, and 
upon it the upper deck tiller. The head and 


preparing for action. Fig. 6 is a diagram plan, i 
the full nes the fore and aft positions of the rudders, 
the dotted lines the positions of the rudders when put over. 


piece, g, can be removed in the case du we die, ae 
by 
by 





or lengthening piece, g, is fixed by flanges 
this receives 
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BARFORD AND PERKINS’S STRAW ELEVATOR. 


CONSTRUCTED BY MESSRS. AMIES AND BARFORD, ENGINEERS, PETERBOROUGH. 
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be readily understood by reference to the ings we now 
y y C naltg: Coaniote 


publish. Straw elevators, as 
well adapted for use either 
machine or for driving 


by horse 


necessity of 


ing the horse on one 
involving po 


are 

in connexion with a thrashing 

by manual power; but when driven 

power, as is usually done during hay time = 
harvest, an inconvenience is experienced from 

side of the machine, 
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i ys for short distances. 
to be moved long distances the vertical axes which carry the 
ie eee Se eee 
In our engravings Fig. 1 isa side elevation of one ofthese 
elevators, whilst g- 2 is a vertical section on the line A B, 
-1. In these figures, a a, a', a! are the ae ae 
of the machine ; they are mounted w axles, 6 6, but, if 
preferred, they may, as we have said, be mounted like 
wheels, so that they are free to turn in any direction. The 
machine when in use may rest on its own travelling wheels, 
or, the travelling wh being removed, struts, legs, or 
framing may be attached to the machine. Over the axle of 
pettiness tye fo ided similar to that of 
a ; whilst over the lock- 
e is a horizontal beam, c, to which the two uprights, 
d d, are firmly fixed, and similar uprights, dd, are fixed to 
the axle of the hinder wheels; d' d! are racks fixed on the 


ze 


ae 


uprights d, and e is a rectan frame capable of sliding 
up and down on the uprights, this frame having guides, e' e!, 
similar guides, 


8 pr h which the uprights pass ; y 
e, are carried by the frame eat a distance above the guides 
e' to give sufficient steadiness to the motion of the frame on 
the uprights. Worms, ff, are placed at opposite corners of 
the frame, their axes being carried in bearings formed in the 
same casting with the guides e*, which also carry the bear- 
ings of the axes g; g* are worm wheels on the axes g gearing 
oe bene A ry gf = inions on the a 
working into racks d*, so turning the axes of the 
worms f by means of crank hendiee applied to them, the 
frame e and the parts which it carries may be raised or 
lowered. 

As it is shown in the engraving, the frame, ¢, is in its 
highest position, and horse gear can then work beneath it, 
and drive the elevating chain, which is at a suitable height 
to receive hay or other crop as it is di from a cart. 
When the frame, e, is in its lowest position it rests upon 
brackets or ledges, d* d*, and the machine may then be driven 
from a thrashing machine in the usual way, and the lower 
end of the endless elevating chain is at a suitable height for 
receiving the straw as the ing machine delivers it ; h 
is the guide trough in which the elevating chain works ; it is 
made in two parts jointed at A', and at its lower end it is 
supported from the frame, ¢, by centres, on which it is able 
to turn. The lower end of the trough, h, is received between 
fence boards, ¢*, on the frame, ¢, which, with the trough, 
form a sort of into which the crop is fed ; i is the end- 
less elevating chain, which consists, as usual, of two side chains, 
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occupation of much space and great loss of 


, carried by the same frame. The windlasses are turned by 
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ine for travel- 

the ropes, ¢, are 

joint, i, being tn. 

the two. parts of the 

other. © masts, #, are con- 

by centres, «', and they are also, 

to them by the clamping screws, «'. 

For travelling these ‘masts fold down horizontally along the 

sides of the machine; yy wot ae pom which are applied 
when the apparatus is set up for use with horse gear. 


SUGAR MACHINERY. 

Tu attention of the professional public is at present more 
than af any previous moment fixed upon the state and pro- 

of all modern machinery for the extraction of sugar 

m the cane, The, causes for this are numerous. The 
West India sugar trade is in a state of great depression, the 
competition of beet root s is once so much con- 
tempted and ridiculed “ hothouse agriculture” of the Con- 
tinent—has actually come.to a point which interferes with the 

rofits and even with the possibility of maintenance of many 
West Indian plantations. . The recent political changes in 
the Southern States of America and in the Spanish colonies, 
which have caused an important rise of the price of labour in 
the principal sugar cane ing localities, and, finally, the 
successful introduction of the diffusion at the Aska 
Sugar Works in the East Indies, haveall assisted in bringing 
about this result. We have therefore, while recording all the 
steps which the new inventions and processes referring to 
sugar extraction have made and are making from time to 
time, corisidered it desirable to bring before our readers a 
complete illustration of that type of sugar machinery which 
is at this present moment the standard of so-called modern 
practice, viz, the most improved plant known in all 
its details for many years past, and employed in the 
majority of well-arranged sugar factories at present. 
Considering, as we have all reason to do, that the pre- 
sent moment will in future form a point of dim creation for 
a new era of scientific and progressive cultivation and 
extraction of sugar cane, we think it especially useful to illus- 
trate as clearly as possible the precise stage of development 
and relative perleetion at which sugar machinery has 
arrived up till now. 

We are indebted to the well-known firm of makers of sugar 
machinery, Messrs. Mirrlees, Tait, and Watson, of Glasgow, 
for a series of carefully executed scale drawings from which 
the engravings published on 308, 333, and 340, vol. v., 
and pages 290 and 291 of the present volume, and finally 
the general plan of a colonial sugar factory in our present 
number, have been copied. These different engravings re- 
present the complete plant of a modern sugar factory with all 
its important details. The general plan, published this week, 
and the corresponding elevations, in our number for Nov. 
6th last, give the total ensemble, while the more important 
machines are represented to larger scales by themselves, viz., 
the sugar mill, on page 308, vol. v., the feeding ayparatus 
for the mill, on page 291 of the present volume, the vacuum 
pan on page 333, vol. v., the different pumps with their steam 
engines on pages 287 and 290, and a rum still] in a recent 
number. The steam power for the factory here represented 
is obtained from three boilers (shown with their flues and 
chimney in section) and placed outside the main building in 
a special boiler house. e engine house forms the one end 
of the main block of buildings. It contains a single cylinder 
horizontal engine with a large fly wheel on the main 
shaft from which the mill is geared by means of two 
pairs of cog wheels. This engine is used for the mill 
and its accessories exclusively, the pump and all the shafting 
in the factory being worked from other independent engines. 
The sugar-mill itself has been fully deseribed before this. It 
is represented on the general plan with the feeding appa- 
ratus removed for the sake of clearness in the engraving. 
The engine-house is adjoined by the boiling-house proper, 
which, in this arrang t tains a set o seman clenh ers 
and a battery of open 8 or evaporators heated direct by 
an open fire. The clarifier is an apparatus in which the cane 
juice is heated to a temperature of 150° to 170° Fahr., for the 
purpose of removing impurities contained in the juice. 
The form of clarifiers represented in‘our engravings is that 
of shallow .square tanks transversed by systems of steam 
pipes which supply the necessary heat to the liquid in con- 
tact with their external surfaces, The main result of this 
process of clarification is the coagulation of the albumen con- 
tained in the juice. This substance, in rising to the surface, 
in consequence of its smaller specific gravity, carries with it 
a great quantity of other impurities, which are mechanically 
mixed: with the juice, and the whole forms a thick scum 
which collects upon the surface of the liquid, and is then 
removed from it. An addition of caustic lime is also made 
to the juice when first brought into'the clarifiers, in order to 
neutralise any acids that. may have formed by fermentation 
or may have existed in the fresh juice of the plant. 

The next, stage in the progress of sugar production is the 
concentration of the juice by simple evaporation of the water. 
The juice passes through a set of bag filters to remove im- 
purities ically mixed with if; and it is after this 
peewee into the apparatus for concentration and granulation. 

‘he open pans, as shown in the plan,.form a series or bat- 
tery, ending in a pair of pans, which are under the comimand 
of a crane, to which a dipping ladle is attached for removing 
the granulated sugar. the other side of the boiling house 
the vacuum pan, with its accessories, is shown. -It is not so 
necessary now tO redescribe the vacuum pan as to point. out 
its advantages over the more primitive modes of evaporation, 
The Yacuum eo rod granulated sugar, which is 
separated from ing liquid or molasses by the action of 
centrifugal force. The mixture of sugar and molasses is charged 
into a series as cylindrical sieves, 














ing at a rapid rate within a cylindrical case. The cen- 

i force created by the rapid rotation of the sieve, with 

its mixed contents, drives the liquid molasses through the 

meshes of the sieve into the outer casing of the machine 
i of sugar ined withi 


the rest of the 


NOTES FROM THE NORTH. 
Grasaow, Wednesday. 

Glasgow Pig-Iron Market.—During the last week the 

pig iron market has been firm for two or three days, and very 

ulet for the remainder... Prices have been somewhat better 

than the preceding week. On Monday they were 53s. 7d. 

and 53s. 8d. cash, and 53s. 9d. and 53s. 10d, a month, and at 

these prices some 10,000 tons exe! ed hands. To-day the 

ruling price was 53s. 74d. cash. No.1 Coltness and No.1 

Gartsherrie are quoted at 69s. The following is the state- 

ment of the imports of Middlesboro’ pig iron into Grange- 
mouth : 








Tons. 
1,000 

470 
ove 530 
one 91,399 
ove 47,683 

Total increase for 1868 es» 43,716 
For the week ending December 5, 1868, the exports of pig iron 
from all Scotch ports were 10,074 tons, but ‘there is still a 
decrease of 33,108 tons this year as compared with the corre- 
sponding period of 1866-67, that is from the 26th of 
December. 

Steam Cultivation among the Scotch Farmers.—This sub- 
ject was discussed at a meeting of the Fettercairn Farmers’ 
Club on Saturday last. It was introduced by a short paper 
by Mr. Alexander, who gave his own experience both with 
animal power and with steam power. He said that the cost 
with the former was 1. 12s. 6d. per acre, while the cost, 
when done by the Kincardineshire Steam Ploughing Com- 
pany, was only 15s. per acre. Having used the steam 
plough on his own farm of 230 acres said he had no 
reason but to be satisfied with the results. Amongst the ad- 
vantages he mentioned that, —s to the peculiar eonstruc- 
tion of the breasts of the steam plough the bulk of the sur- 


For week ending December 5, 1868 
7, 1867 
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Increase oe eve 
Total imports till December 5, = 


” ” ” 7, 


face soil is kept on the surface, while the share breaks up the | i 


subsoil and leaves it as subsoil, and that it one ge finger- 
and-toe disease. He thought it undesirable at first to go 
deeper on clay land than 10 or llin. Perhaps the most 
efficient work by steam was the cultivation of green crops. 
On land that had been well dug by steam, or ploughed with 
horses in autumn, no implement he had seen could compare 
with the steam cultivator. It had this advantage over the 
grubber, that it could be driven over the land at a speed 
double that of the horses, thereby ing the soil to pieces, 
and on moderately friable land ing it at once ready for 
drilling and sowi In opening the discussion, Mr. Greig, 
of Harvieston, said that no man in the country had had more 
experience in steam cultivation than Mr. Alexander. He 
considered that there was no better upward ladder in the 
education of the agricultural labourer a determination 
on his part to get acquainted with the steam cultivator. 


the Society from the 
783 down to 1805, in chentistry, other 
departments of knowledge. He incidentally mentioned that 
he made his own first appearance before the Society nearly 45 
et Aaa 


of the gases, 

il-gas and for ilies ed 
of ee two should thenceforth be for i 
wor 


ight, and which 
luminating the 


It may be said that ‘the strike of the Edin comer 
practically*at an end, and that it it has terminated in favour of 
the workmen. 








LIVERPOOL NOTES. 
Lrverpoot, Wednesday. 
Arrival of the Great Britain —The celebrated auxiliary 
screw steamship, Great Britain, arrived in the Mersey on 
Sunday afternoon, after a remarkably swift passage of only 
58 days. The outward vo occupied 55 days, and the 
length of the voyage from Liverpool to Melbourne and back, 
including a detention of 34 days at Melbourne, loading and 
unloading cargo, has only occupied 4 months and 28 days. 
Her last two homeward voyages occupied 68 days; and it is 
believed that having been coated last time with McInnes’s 
anti-fouling composition, had much to do with the quick 
just completed. The Great Britain will sail again 
for Melbourne about the middle of February. 
The Wigan Coaffield. t of the Daily 
Te he 


gives some interesting culars of a visit to the 
7 liieries, Wi 
the int i 


surface. The 


186 yards from 
i Beneath 


of 
one that is not 


The saving of expense by the steam plough was, in his | gto 


opinion, nothing as compared with the superior work done 
by it. It allowed the proper chemical action to take place 
between the surface cal ont the subsoil. In conclusion, Mr. 
Greig characterised Pirie’s plough as the greatest improve- 
ment that had been eff in ploughing for the last fifty or 


= years. 

he Vacant Engineership to the Clyde Trust—The com- 
mittee of the Clyde Trust appointed to prepare a leet from 
the list of sixty candidates for the vacant engineership to the 
Trust have selected the ten following gentlemen :—Messrs. R. 
Anderson, Aberdeen ; Imrie Bell, Edinburgh; William Crouch, 
Glasgow: James Dias, North British Railway, Glasgow ; James 
Hawkins, junior, Edinburgh; William H. Lizars, Belfast ; 
Alfred Moore, Belfast ; A. D. Morrison, Manchester ; 
J. Stead, London; and Thomas R. Salmond, of the Cly: 
Engineer’s Office, Glasgow. It was announced at a meeting 
of the Trust yesterday that the appointment is to be made at 
a — meeting to be held on the 22nd inst. 

r. Lyon Playfair Elected Member of Parliament £7 the 
Universities of Edinburgh and St. Andrews——The Reform 
Bill of 1868 conferred the right of closing tte members of 
Parliament upon the universities of ‘Kdinburgh and_ St. 
Andrews conjointly, and Glasgow and Aberdeen also con- 
jointly. After a long contest and several days’ polling, Dr. 

yon Playfair has be elected by the first-named con- 
stituency, by a large majority—the votes > Dr. Play- 
fair, 2322, and for Mr. Campbell Swinton, . The new 
M.P. is professor of chemistry in the University of Edin- 
burgh, and his opponent was formerly one of the professors 
in the Faculty of com of the same university. Dr. Playfair 
is so eminent as a man of science, and has such great powers 
of utterance that he can scarcely fail to be a decided acquisi- 
tion to the House of Commons. He has lon eee a 
greatly improved system of education, especi ith a view 
to the spallation tt asians to the industrial arts and manu- 
factures, and hence we may confidently expect that his 
and thoroughly matured views i 
sideration when the , subject..of 
up for discussion in the ensuing 
with 
on 
new 


the State should occupy t i 
science is , Dr. } 
valuable assistance. 


ely | comber. 


will. meet, with much, con- },p1 





Mina _ i ey il pep er eet semage 
ughout incipali better. than have 
done Gor some Foray We patios vad tary notice of been 
P sag for, so far, of any new railway scheme for Wales. In 
the next Parliament there will be immensely fewer railway 
bills than in the last. The Great Western and London and 
North-Western notices, as far as Wales is concerned, refer 
almost catty. to the deviation or postponement of unim- 
portant branches and the re-arrangement of capital and re- 
venue accounts. _ 








Tue EastsourNs Gas Company.—The new works of this 
were formally o— on Saturday the fifth of De- 
These works, which were commenced in May last, 
are now completed and in full operation. The coals are 
brought on to the works by a railway siding, and unloaded 
from the railway trucks into smaller trucks, which are then 
raised by a hydraulic lift, and conveyed on an elevated tram- 
way into every part of the coal stores, which are situated on 
pin § side of the retort house. The retort house is built for 
eighty-four clay retorts, each 10ft.long. The works are also 
i with an annular 3 two engines which 
work the two exhausters, as well as the water, tar, and liquor 
age and the hydraulic lift; a scrubber 10 ft. diameter by 
ft. high; two purifiers 12 ft. square by 5 ft. deep (the two 
purifiers from the old works will be used in addition to these) ; 
a brick gasholder tank containing a holder 100 ft. diameter 
by 24 ft. deep; a station meter; a governor; tar and water 
tanks, etc.; and a manager’s house and offices. The works 
were constructed from the designs and under the superinten- 
dence od Alfred Williams, of 64, Bankside, London, the 
com} 's engineer. 

Ts Guns a ac Pentnsuta Rattwax.—The Great 
Indian, Peningule Railway Company have. invited tenders 
for ,2;000,0004.. eprepn hanes stock, to be 

ke o'clock on, Wednesday, the 16th inst. 
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greater than promised in the prapeces of EN. 
GINEERING, issued in 1865, while the extent of 
engravings then announced has been increased from 
three to four fold. During this period this journal has 
successfully passed through one of the most remarkable 
competitions ever known in the history of technical publi- 
cations, and few of its readers will now deny that tt is at 
last entitled to some small return upon the capital and 
industry expended upon it. The publisher considers it 
needless to make any promises for the re, further 
than that the position of ENGIN G, as the 
leading and representative journal of the profession, 
will.ever be maintained, a position tm some degree in- 
dicated by the fact that it now enjoys by far the largest 
circulation of any engineering newspaper published in 
the kingdom, 








PUBLISHER’S ANNOUNCEMENT. 








The circulation of ENGINEERING exceeds that, 
collectively, of ali the other weekly pcan and me- 
chanical journals, of the same or a higher price, now pub- 
lished in London, and it is constantly and rapidly 
increasing. 


Advertisements cannot be received for insertion in the cur- 
rent week later than 5 P.M. on Thursday. The charge for 
advertisements is three shillings for the first four lines or 
under, and eightpence for each additional line. 

The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 11. 1s. 8d. If credit be given, the 
charge is 2s. 6d. extra, subscriptions being payable in 
advance. ; ’ 

C and money orders to be made payable only to Mr. 
Charles Gilbert. y! 

Office for Publication and Advertisements, No. 37, 
Bedford-street, Strand, W.C. ; 


ENGINEERING is registered for transmission abroad. 


Le bureau @ENGINEERING pour la France est 16, 
Quai Malaquais, Paris, chez EH. Lacroix, Directeur des 
Annales du Génie Civil. 

Subscriptions for the ANNaLES DU GENIECIVIL are received 
by Mr. Charles Gilbert, the publisher of ENGINEERING, 
of whom also the Novvzav PorTEFEvILLE DE L INGENIEUE 
pgs CHEMINS DE Fer may be obtained, price 91. 

D. Van Nostrand, 192, Broadway, New York, is the souB 
American agent for ENGINEERING, and is authorised to 
receive all Subscriptions and Advertisements from America 

Sor this paper. Subscription price, 15 dollars yearly in 
currency. 

ENGINEERING may be obtained in Russia, by sub- 
scribing for it at any of the Post-offces in the Empire. 
The price is 15 silver roubles per annum in St. Petersburg, 
and 18 silver roubles in other parts of Russia. 


NOTICE OF MEETINGS. 

Tue Institution or Civit EnxeinzErs.—Tuesday, De- 
comber 15, at 8 p.m. “ On Machines Employed in Working 
and Breaking-down Coal, so as to avoid the use of Gun- 

.” By Mr. Samuel Parker Bidder, Jun.,. Assoc. 
Inst. C.E. 
Socrery or Enernerns.—The Annual General Meeting 
this Society will be held on Monday Hvening, the 14th of 
, in the Lower Hall, Exeter Hall, for the Election 
for the ensuing year. The chair will be taken at 
“past seven o’ clock precisely. 

qeTy or Ants. — Wednesday 16, “On Artificial 

Freezing.” By Dr. B. H. Paul. : 
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CONTINENTAL COMMUNICATION. 
Year by year the amount of passenger and 

traffic Wetton England and the Continent continues 
to augment, whilst the means for accommodating the 
i g requirements remains practically the same. 
“The mail service from Dover to CalaiS, with its 
Siees i furs a Cho iataiedeighy elated, sud 

its in the stipu i minutes, 
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delay of twer orty mina : 

i respectively, while the mails are being taken on 











‘the de- 


wings harbour 
Erglish and French coasts, and 























































the Continent to England and from England to the | ments on the 
Continent. , signs of the to be employed ; till then we defer 
The 300,000 passengers which are now conveyed | minute description of the project. 


annually in the various companies’ boats would, doubt- 
less, continue to travel in ually increasing num- 
bers, and would doubtless continue also to submit to 
the drenching or asphyxiation attendant upon the sea 
journey under existing circumstances. But personal 
inconvenience and temporary nal suffering are only 
small matters compared with the enormous damage 
caused by the transport of as at present con- 
ducted. From 8t. Petersburg, Vienna, Dresden, 
Berlin, Marseilles, and Paris, a of tons of tham, 

merchandise converge towards the Calais and Boulogne | Railway, and joining the South-Eastern, will afford the 
piers for England, whilst English goods are scattered | same facilities to that line. The scheme embraces the 
all over the Continent from the sgme landing-places. | construction. of an extensive goods station alongside 
A large prapertion of this material consists of fragile | the existing South-Eastern Railway Station, and in 
wares, which require the most careful han and the | communication with it, and will be built upon a por- 
tion of the new sea-wall within the harbour. It has 


least frequent transfer, or of wines, which the rough 
treatment unavoidable under the present system of trans-| not yet been decided whether Calais shall be the 
French port for this proposed new service. The coast 


perp destroys in large quantities. And the various piers 
in the vicinity of Cape Griz Nez offers a greater 


th on the English and the French side are seldom 
depth of water than can be secured at Calais, and the 


clear from bales of gate (many of them ed with 
the greatest care and bearing on their surfaces appeals | route is shorter by three miles, while, by the con- 
struction of a few miles of railway, a distance of 


for gentle treatment) exposed to the weather, and 
suffering deterioration every hour. fourteen miles can be saved on. the journey to 
Boulogne. 


An improved continental communication is, there- 
fore, one of the great necessities of the present. Prac-| The vessels designed for this service are 450 ft. in 
length, 85 ft..wide over all, and 53 ft. beam, consider- 


tically a necessity for passengers, for barbarism in tra- ? 
velling is not now to be tolerated, and the unsatisfac- | ably larger than those schemed by Mr. Scott Russell 
for Mr. Fowler’s previous plan, which were 410 ft. 


tory boats which now form the sole poor links be- 
long and 41 ft. beam. They would draw 12ft. of 


tween the great railway network of England and the 
Continent should be replaced by larger and more suit- | water, and are to be driven by engines of 1500 horse 
power, by which as of 20 miles an hour is ex- 
pe 


able vessels. Absolutely a necessity for the merchant 
cted to be reali A line of rails is laid from end 


to end of the boat, upon which the train to be trans- 
ported is carried, connexion being made between the 
pailway® and the vessel when in dock by means of 
, _ ., |hinged platforms. On each side of the rails extend- 
The problem of perfegt Continental Communication | ing along the boat two tiers of cabins are provided, 
embraces far more than the means to be adopted for | giving ample accommodation to those who do not 
conveying goods and poner across the twenty | choose to retain their seats within the carriage during 
miles of sea which separate Dover from | . It} the transit. It is assumed that the requirements of 
involves a great and complete system of interchange | the service could be supplied by four such vessels, 
amongst the network of European railways, a system’ each of which would probably cost about 120,000/. 
so complete that an unbroken communication could be} Such is the general outline of Messrs. Fowler, 
maintained throughout the whole length of the main | Abernethy, and Wilson’s International Communica- 
continental trunk lines, by means of which passengers | tion Bill of this year, a Bill all the more likely to be 
could be conveyed from London to all the Euro passed, as it is laid out, to interfere with none of the 
capitals, and merchandise be carried to and fro without | existing Dover works, and the necessity of some im- 
om bulk. mediate and complete change in our Channel service 
To effect this end many schemers have been at work | must recommend it strongly to the favourable notice 
for the last half dozen years, for the most. part upon 


of the Parliamentary Committees. 
plans so visionary as to be practically impossible, and 
absolutely without any foundation of hope for com- 
mercial success. A permanent communication, in the 
form of a submarine tunnel, is the vague means pro- 
posed in different ways for attaining the undesirable 
result, and this session, one Mr. Remington has de- 
posited, not for the first time, the plans accompanying 
a bill for the construction of such awork. Mr. James 
Chalmers, who is working worthily and successfully 
upon armoured defences, suffers also from the Channel 
el mania, a mania as hopelessly deplorable as the 
Channel Bridge disease, though more respectable 
because honest. Setting aside the difficulties of 
constructing such a work, the inextricable complica- 
tions which would arise between the two countries in 
the event of the peaceable relations between France 
and land being interrupted, and the precarious 
length of life of the tunnel if completed ; the length of 
time its construction would involve, the enormous 
outlay of capital, and the enormous loss upon locked 
up money lying idle doting ton formance of the work— 
each of these reasons is ient t¢ dispose of the tunnel 
uestion for ¢ver, Moreover, during the twenty or 


Mr. Fowler pro to construct at Dover, to the 
west of the Adnicoley Pier, a harbour of about 24 acres 
in extent, protected on the east by the old pier, and on 
the south by a new pier, which forms the continuation of 
a sea-wall, extending as far westward as the end of the 
Shakes Tunnel of the South-Eastern Railway, 
from which railway a branch is to be constructed along 
the sea-wall to a small dock, in which the boat, 
waiting to receive the train for shipment, willlie. A 
second branch from the London, and Dover 


traffic, for the now unavoidable damage done is 
supplemented by carelessness and indifference to the 

e. keeping of the merchandise, and the large per- 
centage of inevitable waste is increased by injury 
which. might be avoided. 





HARBOURS AND DOCKS, 1868. 

Bur few works for the creation or improvement of 
harbours, and but few docks, have been commenced 
during the present year, although a number of im- 
portant works of this kind which had been for some time 
In progress have been completed, and others have been 
proposed. 

Among the most important of the docks opened 
during the ear are those at Millwall, carried out 
under the tions of Mr. John Fowler and Mr. 
William Wilson as engineers. These docks comprise 
two basins, of 25 acres and 104 acres respectively, and 
a graving dock 402 ft. long and 86 ft. wide, with an 
entrance of 65 ft. The graving dock has “ bilge car- 
riages” so arranged as to be run under a ship to keep 
her keel off the ground. These docks have 28 ft. of 
water, and present.7700 ft. of quay frontage. 

The extension of the Sunderland docks, completed 
under the directions of Mr, Thomas Meik, engineer, 
has been fully opened. The New Hendon basin is 1] 
acres in. extent, while, also, the outer harbour has been 


ears a scheme would require for comple-| enlarged to 28 acres. The entire cost of the new 
tion, the necessities of the i ing traffic would cer- | works, which have been three or four years in progress, 
tainly be’ satisfactorily. ‘and the. millions | has been 240,000/. 


upon the tunnel-would have been literally} The Leith docks, carried out under the super- 





e 
thrown into the sea, Such schemes as,these have, | intendence of Mr. George Robertson, are now nearl 
however, for the most part been the work of weightless | or quite completed, . So also is the new western doc 
individuals, who have persevered in ing forward | at Hill, an important work, of which Mr. John Hawk- 
their plans until they have become ; of and|shaw is the engineer, . ‘ 
written about with more or less prejudi iticd The Tyne improvement. works have continued to 
For some years Mr. John Fowler has w-| progress under the directions of the engineer, Mr. 
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Ure. About 4,000,000 tons of material are being 

yearly, at a cost of rather more than 4d. + oan 

ton, and the whole yearly expenditure, including that 

upon the Great Tyne piers, is about 250,000/. A large 

graving dock, of which we gave particulars in our last 

number, is in course of construction at Hebburn, 
head 


Among the more important dock works in progress, 
are the extension of tham yard, one of the four 
large graving docks of which has been begun this year. 
The Admiralty works at Chatham will involve an out- 
lay of 1,500,000/., and comprise the reclamation of St. 
Mary’s Island, 300 acres in extent, the construction of 
three basins of respectively 22, 20, and 37 acres ; the 
construction of large graving docks, slips for laying 
up frigates, &c., and an immense steam factory, 
1000 ft. by 700 ft. These important works are being 
carried out under the directions of Colonel Clarke, 
the Admiralty engineer. The new dock in French 
Creek, Malta, is also progressing under his directions, 
and we lately illustrated an ingenious caisson for 
closing the entrance. ‘This caisson, made by the But- 
terley Company, weighs 300 tons. 

Among pro harbour works the improvements 
at St. Helier’s, Greenock, and Scarborough, have at- 
tracted the greatest attention among engineers. The 
Jersey harbour competition produced upwards of 
twenty plans, the estimates for which varied from 
about 150,000/. to 300,000/. The most promising are 
those which follow the general plan prepared some 
years ago by Mr. J. Fosbery Lyster, now engineer to 
the Mersey Dock Board, Liverpool. A rising young 
engineer, Mr. A. Giffard, of Guernsey, who stood 
high, if not first, in the list of competitors, was un- 
fortunately lost, some weeks since while crossing in a 
boat between Guernsey and Jersey, and the choice of 
pe will probably be made between those of Mr. 

Cinnipple and Mr. Coode. The works to be under- 
taken are breakwaters and landing stages. 

The Greenock harbour or Garvel Park competition 
brought out about three hundred plans, of which those 
of Mr. Fidler received the first and those of Mr. Kin- 
nipple the second prize. The works to be carried out 
comprise a large basin, graving dock, extensive quays 
and warehouses, and + ep arrangements for shipping 
large quantities of coal. 

At Scarborough, the only work proposed is a pier, 
enclosing on one side a harbour larger and better than 
at present. 

The Clyde trustees have decided upon the construc- 
tion of a graving dock of great size, viz. 503 {t. long, 
100 ft. wide, and 30 ft. deep, the entrance to be 83 ft. 
wide, New harbour works are to be at once com- 
menced at Aberdeen, and a bill will be presented to 
Parliament in the coming session to authorise harbour 
works at Dundee. Additional works are proposed at 
— at Newport, Cardiff, Llanelly, and at Porth- 
cawl. 

The repeated attempts to attract capital for docks 
at Dagenham and at Northfleet, both on the Thames, 
appear to have broken down. Neither of these works 
can be said to be required until the shipping in the 
Victoria and Millwall docks has outgrown the accom- 
modation provided for it. 

Extensive harbour works are, it is understood, to be 
undertaken, by an English company, at Alexandria. 
The works are to comprise a breakwater 3250 ft. long, 
a mole 1650 ft. long and 200 ft. wide, 5000 ft. of 
quays, and a — ry dock. To the east of Alex- 
andria is the new harbour of Port Suid, at the northern 
end of the Suez Canal, the latter now more than two- 
thirds finished. Port Said, now nearly completed, is 
formed by two piers, one 2730 yards and the other 
2077 yards long, with an opening to the north-east. 
The harbour enclosed is nearly one square mile in ex- 
tent, and the western pier is carried out into water 
27 ft. 6in. deep. These piers have been formed of 
béton blocks, of which about 325,000 cubic yards only 
have been used. The official sources of information 
respecting these works are so precise and abundant, 
that the popular ignorance of them in England is 
hardly less than wilful. At the present rate of pro- 

the canal itself will be finished in little more 
a year, with a waterway 328 ft. wide and 26 ft. 


deep. 
lees of harbour works on the Mediterranean, it 
may be added that there is a scheme to greatly ex- 


tend the port of Marseilles. A , Tread some 
time since at the Institution of Ci Baineen, gave 
& most interesting and, indeed, admirable account of 


the existing works there, which comprise, among other 
th the loftiest and possibly the finest warehouses 
in Europe, unless we except the magnificent corn 
warehouses lately completed at Liverpool and at 
Birkenhead, under the superintendence of Mr. Fosbery 





r. We should note that the Duke of Edinburgh, 
while in Australia, laid the foundation stone of a new 
graving dock at Williamstown, Victoria. Its dimen- 
sions are to be 240 ft. by 97 ft., with an entrance 
80 ft. wide. 

We must find room to add that the Ze for docks 
at Bombay is still under discussion, that very fair 

rogress is making on the dock and breakwater at the 

‘ape, and that Holyhead harbour is still improving 
under the care of Mr. Hawkshaw. That gentleman 
will in time do much also for Amsterdam, as he is the 
engineer of the Grand Canal to connect that port 
direct with the North Sea, so that ships from the 
Dutch capital will strike deep water a little to the 
north-west of Harlem, instead of beating miles out of 
their way around the Helder. 

Nor should the works in progress at Havre be 
forgotten. The seven basins, as fine in their way as 
anything in Europe, are to be seen still farther ex- 
tended, and a firm of English manufacturers, Messrs. 
I. C. Johnson and Co., of Gateshead-on-Tyne, have a 
contract with the French Government for the largest 
quantity of Portland cement ever — to them, viz., 
20,000 tons for these very works at Havre. 

In concluding this part of our hasty notice of 
harbour and dock engineering for 1868, we may 
perhaps be pardoned for alluding to our own series of 
articles upon the port of London. In these we have 
sought to give what has never been given in a con- 
nected form before, viz., a precise account from 
original, and in some cases exclusive, sources of the 
history, and more especially the engineering details, 
of that grand series of dock and harbour works which 
has made the port of London, notwithstanding the 
greater magnitude of the Liverpool docks, famous the 
world over. Engineers engaged upon dock works 
will, we have reason to believe, find this series of 
articles—authoritative as they are—of no inconsider- 
able value. 

During the year a great iron floating dock, capable 
not only of taking the largest ship in our navy, but of 
careening her as well, has been completed for Ber- 
muda. This structure, 381 ft. long, 124 ft. wide, 
72 ft. deep, and weighing 9000 tons, was illustrated in 
Encrnzerine of October 19th, 1866. This is a double 
dock, one within the other, the sides or “double 
skins” being 20 ft. apart, and enclosing respectively 
a load chamber, balance chamber, and air chamber. 
Water may be pumped into or from either of these 
chambers, so as to sink, lift, or tilt the dock as 
desired. This at work, designed by Colonel 
Clarke, of the Admiralty, was constructed and, after 
a slight hitch, cuceesafully launched by Messrs. Camp- 
bell Johnstone and Co., of North Woolwich. 

The hydraulic graving dock, of which the first 
example was erected ten years ago at the Victoria 
docks, is having new innings. One has just been 
sent out to Bombay. It te thirty-six hydraulic 
presses in all, each of a force of 200 tons, so that the 
total lifting power is 14,400 tons, and including its 
“saucer” it will thus lift the heaviest ship in the 
navy. Docks upon the same plan are spoken of for 
Jamaica, Malta, Brindisi, and Denti. 

Although no works of startling magnitude have 
been begun, the year shows a very fair progress in 
dock and harbour works. Of the manner of their exe- 
cution it cannot be said, nor was it to have been 
expected, that any me improvement has been made. 
The increasing use of déton blocks is interesting, and 
we believe that Mr. Stoney, of the Ballast Board, 
Dublin, has proposed to form and use these of sizes 
never before attained—indeed, we have heard some- 
thing of blocks of 300 tons weight to be formed and 
sunk for breakwaters. The weight which resists the 
action of the heaviest seas is about 25 tons. In the 
case of Sunderland harbour, Mr. Meik had to deepen 
a basin and channel over marly rock. He put in fre- 
quent shots over the intended area, and to a depth of 
2 ft. The rock was thus broken up, and was after- 
wards dredged in the manner of e In the case of 
sand, the ingenious application of Woodford’s pump, 
as lately illustrated by us in connexion with the Am- 
sterdam ship canal, is one of great interest and real 
importance. Contractors may obtain all requisite in- 
formation as to this mode of working from Messrs. 
Ruston, Proctor, and Co., of Lin We lately 
illustrated one of the cheapest and most effective forms 
of dredging machine, that of Morris and Cumming’s, 
as largely employed in New York. It is time 
engineers exami fitness of Ransome’s artificial 
stone for works of stability, and time also that they 
made themselves familiar with Mr. Holmes’s admirable 
machine for dressing stone for jointed and face work. 
Hits uinehiad way been edguatad on to oat the faces in 
tongues and grooves, preventing any lateral move- 





ment of the stone, and giving additional hold to the 
mortar or cement. 

The mechanical accessories of docks almost deserve 
an article on ene. a i i 
iron bridges, hydraulic power 
i these are now adopted by 
first and even second-class graving docks. It is found, 
too, that centrifugal pumps are far cheaper and simpler 
and less expensive in working than any other con- 
trivance for clearing a dock. At the new dock at 
Portsmoath, at Malta, Chatham, Hebburn, Port Louis, 
and elsewhere, centrifugal pumps either are or will be 
enenety employed for pumping out after docking a 
ship. 








THE ST LOUIS BRIDGE. 

We fear the conciseness of our former criticism of 
Captain Eads’ bridge must have involved a certain 
amount of obscurity, since the main differences be- 
tween us are ap t differences only. The determi- 
nation of the most economical proportions for an 
arched rib is one of the most Shcmaalio , but at the 
same time one of the most involved problems the en- 

ineer is called upon to solve. We have ourselves 
n over every foot of the ground, and can thoroughly 
appreciate the vast difference in the appearance of 
different important points which would result froma 
slight shifting of the point of view. The only really 
essential difference of opinion between Captain Eads 
and ourselves is with respect to the operation of the 
strains on the arched rib; we contend that the chief 
compressive member of his bridge should be treated as 
a long column, whilst he maintains that the conditions 
are not at all similar, since if the arched rib of his 
bridge were a straight column, any inequality in the 
elasticity of the top and bottom members would, he 
says, induce a lateral deflection, whereas in the arched 
form the pressure would still be uniformly distributed. 
But this conclusion is based upon the assumption that 
the centre of pressure must necessarily pass down the 
axis of the straight column, whilst in the instance of 
the curved column it may be allowed to adjust itself 
to the centre of action of the elastic forces in action 
at the different cross sections. If Captain Eads were 
to take a straight column fixed at the ends, that is to 
say, secured in such a manner that the planes of the 
two ends must necessarily remain parallel to each 
other under all degrees of strain, in the same manner 
as he has taken his arched rib, always normal to the 
skew back, we think he would find the differences be- 
tween the two cases vanish. Or if he were to reverse 
the process, and take both the curved and straight 
column as terminating in knife-edges, the identity 
would again become apparent. It is only when the 
straight column, under the most usfavourable condi- 
tions, is compared with the curved column under the 
most favourable conditions, that the superiority claimed 
by him for the latter form will be found to obtain. It 
was on the most favourable hypothesis for both the 
straight and the curved column that our former com- 
parison of the two was based. We are of course ac- 
quainted with Mr. Barlow’s experiments, which afford 
at least empirical verification of certain facts which 
might have been deduced from theoretical considera- 
tions alone. But we are not prepared to admit that 
they invalidate the conclusions by which we arrive 
at the ratio of 2s, as the effective length of column 
in the arched’ rib of the St. Louis Bridge. A 
straight column would not be any stronger if a 
series of equal and opposite forces were pressing 
laterally against it throughout the entire length; 
neither is the curved column any stronger because the 
equal and opposite forces, constituted by the load and 
the reaction of the arched rib, do so take effect in fact. 
The reason why an arched rib iss than a straight 
column of the same ratio is this, Distortion of the 
arched rib could not take place to any serious extent 
over the whole length, it must occur in the two halves ; 
sinking of one haunch would induce a corresponding 
rise of the other, whilst the centre of the arch—as 
assumed in our previous criticism—would compara- 
remain in its normal position. There must, con- 
sequently, be at least three points of contrary flexure 
in an arched rib fixed at the ends, and the | t 
segment of the rib included between any two of these 
points will represent the equivalent length of straight 
column wafized at the Every experiment yet 
carried out shows that the resistance of a straight 
column fixed at the ends is three times that of the same 
column unfixed at the ends; and they indicate clearly 
that this is so, because the of the segment 
included between the two points of contrary flexure is 
/} of the total length of the column. It was from such 
considerations that our equivalent ratio of 2th was 
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derived, and it is to the neglect of the same considera- 
sertante ced &f Contain Bode: w dae The crenats 
resistance, ci y i is 

of the 50 in. colamn tether element by 

tain ; but taking his own figures, it will be Ath, as 
he says, of the pressure which would be brought upon 
the metal in the 16 in. tube under a steam pressure of 
500 lb. to the square inch. But the distortion of such 
a tube could not take place without inducing 4 points 
of contrary flexure, dividing the tube into as san | 
segments ; and from what we have already advan 

it may be gathered that the length of one of these 
segments, and not that of the entire circumference, as 
assumed by Captain Eads, should be taken as the 
equivalent Tenge of straight column. Now, the re- 
sistance of long columns is well known to decrease as 
the square of the length; hence, since Captain Eads 
has taken the column four times the effective length, 
he has given the resistance at } X = sth only of the 
actual amount. Since he claims the resistance of the 
circular column constituted by the boiler tube as 20 
times that of the straight column, which we contend 
he has under-estimated in the ratio of 1 to 16, it is only 
necessary for us, even when adopting his own 
figures, to be granted one half of the 50 per cent. 
additional resistance which Captain Fads mentions, 
when referring to the support afforded the tube b 
its connexions with the shell of the boiler. We 
think, therefore, we are justified in considering that 
these boiler bursting cases afford important corrobora- 
tive evidence of the truth of the hypothesis upon which 
our go of the resistance of c columns is 
based. We have to some extent investigated the ques- 
tion of steel columns since our last criticism was 
penned; and it has been proved that in practice, as 
well as in theory, the resistance ef a very long column 
is directly proportional to the modulus of elasticity of 
the material, and that it is not governed to any ap- 
preciable extent by the ultimate resistance of the metal 
to compression. Hence, as the modulus of elasticity of 
the steel proposed to be used by Captain Eads is one- 
half greater than that of —. wrought iron, the re- 
sistance of a long column of that steel would only be 
50 per cent. greater than that of a similar one of 
wrought iron, although the ultimate crushing resist- 
ance might be 150 or even 200 per cent. greater. The 
depth of the arched rib in the St. Louis Bridge is too 
considerable to allow this law to take full effect; 
indeed, we have not raised any question as to the 
sufficiency of the strength of the bridge as designed, 
but only as to its stiffness. We still think that.some 
light bracing in the spandrils would not be more ob- 
jectionable in theory nor less efficient in practice than 
the diagonal cables and stiffeners introduced into the 
ordinary American type suspension bridge. If the 
bracing were kept comparatively weak, the strain on the 
arched member would certainly not exceed the compu- 
ted amount under the present ar ment ; and as the 
stability of the bridge would not be dependant upon 
the spandril bracing, it would be a matter of small 
moment if that portion of the structure did occasionally 
get pretty severely strained under extremes of tempe- 
rature. The object, of course, is to obtain a stiff and 
serviceable bridge, not to gratify mathematicians by 
the contemplation of a well worked out problem. The 
important question for the consideration of the engi 

is whether his design will give him the maximum 
amount of strength and stiffness with the minimum 
amount of material—a question we ourselves are not 
at present prepared to discuss. 





HYDRAULIC DREDGING. 

Tux huge floating dock lately constructed for Ber- 
muda is to be moored at a spot where the water is 
now 50ft. deep. This depth is, however, insufficient, 
no less than 66 ft. being required for sinking the dock 
and pontoon low enough to take the very largest ships. 
It will be remembered that the dock has a double akin 
with an intervening space of 20 ft., the floor of the 
dock being that distance above the bottom. 

The excavation of 16 ft., necessary to obtain suffi- 
cient depth, will be through a coral sand, ra § enough 
of removal but for the great height to which it must 
be raised. No dredging machine, we believe, has ever 
worked to anything re ey eg adepth. If in- 
clined at an angle of 45 deg., bucket frame of an 

i r would require to be at least 100 ft, 


long to reach bottom in 66 ft. of water. 
essrs. Gwynne and Co., the well-known firm of 
hydraulic engineers, of Essex-street, have proposed to 


lonel Clarke, of the Admiralty, an ingenious and 
simple mode of dealing with the case—a mode em- 


bodying one of the most interesting applications of 
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cen! made. Their plan will very 
Spa 
tion 

a It is of great simplicity, and ma > a 
scribed as follows ; stopping for a moment, er, 
$e males Wha Gbm qulla Cast: 5 

If sand or other loose earthy material be drawn, 
with water, into a ifugal 5 irae 

Wi 


the — 

mechanically, to conduct 
up directly into the pump itself. 

On a barge, moored over the spot to be is 

placed a portable engine for driving the pump. In- 

stead, however, of mounting the pump on deck, or 


anywhere above water, it is placed within and near} The d 


the lower extremity of a wrought-iron tube, of a 
length sufficient to reach the bottom. This tube 
swings ia a vertical plane in the same manner as the 
bucket frame of an ordiaary dredging machine. The 
shaft for driving the pump down the centre of 
the tube, and is suppo at proper distances b 
bearings. The extremity of this shaft, which exte: 
through and beneath the pump, is armed with a series 
of cast-steel screw blades, somewhat like a screw pro- 
peller, except that there are a number of blades of 
varying pitch. When the pump shaft is made to re- 
volve, these blades stir up the sand, and instead of the 
latter being allowed to escape, it is covered by a 
flaring mouthpiece formed on the lower side of the 
pump case, so that the sand in momentary suspension 
is drawn direct into the pump itself. Thence it is 
forced up, along with the water, through the swinging 
wrought-iron pipe, and delivered into a barge along- 
side. The = amount of work to ~ a ms er 
overcoming friction, is in overcoming the difference o 
wei hs betes the sand and water, and in raising 
both through the short distance above the surface 


necessary to deliver into : 

This ingenious plan o reign, which may be 
carried out at all depths where the bottom admits of 
it, was patented some time since by the inventor, Mr. 


James KE. A. Gwynne, C.E., the principal partner of 
the firm of Messrs. Gwynne and bo. 





HIGH LIFT CENTRIFUGAL PUMPS. 
Ir occasionally happens that when engineers receive 
foreign orders, through English mercantile houses, for 
machinery, they are not informed as to its destination. 
Messrs. Gwynne and Co., of Essex-street, have now in 
course of execution an order for a centrifugal pump to 
draw from a depth of 18 ft. and to force over a stand 
pipe 114 ft. high, making a total load of 132ft., the 
greatest, we believe, at which it has ever been at- 
tempted to work a centrifugal pump. The pump itself 
has a disc about 2 ft. in diameter, and is to be driven 
at the rate of 910 revolutions per minute, correspond- 
ing to 95 ft. per second at its periphery. The initial 
velocity necessary to “throw” a body 132 ft. high, 
even iz vacuo, is 88 ft. per second, and it is question- 
able therefore whether the number of revolutions just 
iven will suffice for the work. However this may be, 
e makers have not been consulted in the matter, but 
were requested merely to make a pump and driving 
machinery yin Bag a given specitication. 
The water is to umped through a 6in. pipe, 
which is taken up and then down a light wrought-iron 
openwork skeleton tower, 114 ft. high, 8 ft. square at 
the base, and 4 ft. square at tlie top. This tower, now 
nearly completed at the Essex-street Works, is framed 
of angle iron, of which the stoutest is 5in. by 5 in. 


and the lightest 24 in. by 2$in., except the lighter 
iron employed for degeial ve c 


bracing. 
THE NEW PARLIAMENT. 

Nerve have the most important industrial interests 
of the Kingdom been so fully represented as in the 
new Parliament, assembled yesterday for the first 
time. Engineers, contractors, ironmasters, the owners 
of collieries, and manufacturers have gained the in- 
fluence, the means, and the leisure to devote them- 
selves to the hard labour and somewhat doubtful 
honours of Membership. At the last general election 
few of these men were ified; they were still 
fighting their way into position, many of them, and 
had no hours to to politics, when all: had 
to be given up to deans And now, it is not the 











new Keform Bill which has brought this class of 


, | prospect of 








into 
ly politic is all the more timely, now that there 
f Ref heb ie fi st domes Sess 
rs) form n fought, D, 
no formidable foreign “er gag ion threatening to 
clude home matters, whi 
of the way even by the Church Disestablishment dis- 
cussion. 

For there are subjects enough to ensure a busy 
session, and subjects, we may be sure, which will be 
laid before the House. The hour may not have come 
for the discussion of Railway transfer to the State, but 
there are very many questions of vital importance, 
which will be framed into Bills within the next few 
months. There will be reforms in the working of 
mines, and legislation as to the hours of labour, and 
reform in the pernicious system of Trades’ Unions, 
which spring up like noxious weeds round industry. 

e drainage and water supply of towns and villages 
is, perhaps, the most important and most difficult 
question to be dealt with, yet it is one which we do 
not think will unnoticed in the present practical 
Session. The time has surely come when, incompetent 
to help themselves, and unwilling to be ee com- 
pulsory sanitary measures should: be adopted with our 
rural population. The pgee faory dag purification of 
rivers, it is to be hoped, will not be forgotten; and, 
above all, we trust the Thames Valley Drai Act 
may be enforced, and not allowed to remain an idle 
straw-stuffed scarecrow to the Thames Valley towns 
and villages. 

There are now really able practical men to sit in 
the Committees on engineering Bills, to discuss engi- 
neering and industrial topics, and, above all, to bring 
to bear upon all questions, that virtue of practical un- 
derstanding and methodic investigation which can 
only be acquired by long training and a business 
education. 

One of the most prominent. ironmasters in the 
kings om is Mr. George Elliott, who has been returned 
for North Durham, and who now finds employment 
for 10,000 hands. Mr. Elliott is the President of the 
North of England Institution of Mining Engineers, and 
was elected a Member of the Institution of Civil En- 
gineers in March, 1856; for several years he was 
eugineer-in-chief to the Marquis of Londonderry, and 
took an active part in railway engineering prior to 
devoting himself to mining interests. He is also the 
senior partner in the firm of Elliott and Co., wire-rope 
manufacturers. 

,Mr. John Lancaster, the Liberal member for Wigan, 
is the head of the Wigan Iron and Coal Company, 
chairman of the Mining Association of Great Britain, 
chairman of the Lancashire Union Railway, and is 
connected with a number of extensive iron and coal 
industries in the north of England. It was this Mr. 
Lancaster who rescued way ON Semmes, of privateer- 
ing fame, from the sinking Alabama, and concealed bim 
from Federal search in his yacht. 

Mr. Henry W. Bolckow, the member for the new 
borough of Middlesborough, is the senior partoer in 
the firm of Messrs. Bolckow and Vaughan, ironmasters, 
of Middlesborough. 

Wednesbury, another newly created constituency, 
has returned Mr. Alexander Brogden, proprietor of 
the Fondu Ironworks, in Wales. 

Mr. Richard frome of the Taff Vale Ironworks, 
is now member jfor Merthyr Tydvil; and, for the 
second time, Mr. A. C. Sherriff been elected for 
Worcester. Mr. Sherriff, besides holding extensive 
mining property in North Wales, is deputy chai 
of the Metropolitan District Railway, and one of the 
directors of the Metropolitan Railway. Captain F. 
E. Beaumont, R.E., new member for South Durham, 
Mr. Roden, member for Lincolnshire, and Mr. Winn, 
for North Lincolnshire, are all interested in the coal 
or iron trades. 

Mr. Samuel Plimsoll, who has been returned for 
Derby, is largely connected with the London and 
South Yorkshire coal trades. The Agar Town Coal 
Depét, in connexion with the Great Northern Railway, 
was schemed by Mr. Plimsoll, and is one of the most 
successful works of its class. 

Mr. Peter Rylands, of the firm of Rylands Brothers, 
ironmasters and wire manufacturers, is now the 
member for Warrington. Mr. Bernhard Samuelson 
has again been returned for Banbury, to which con- 
stituency he was first elected in 1859. Besides being 
an extensive ironmaster at Middlesborough, he is also 
a manufacturer of agricultural machinery in the town 
he represents. i : i 

Amongst the engineers in Parliament, Mr. Joseph 
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D’Aguilar Samuda ies a inent place; he 
was elected for Tarmstook in 1865, but is now a 
Liberal member for the Tower Hamlets. In conjunc- 
tion with his brother, Mr. Jacob Samuda, he founded 
an extensive shipbuilding yard in 1832, and was after- 
wards actively in working out the system 
of atmospheric railways which was experimented on 
upon so a a scale between London and Croydon, 
on the South Devon Railway, and elsewhere. Mr. 
Samuda is a member of the Institution of Civil En- 
gineers, a Member of Council of the Institute of Naval 
Architects, and was, from 1860 to 1865, a member of 
the Metropolitan Board of Works. 

Sir Daniel Gooch, Conservative member for Crick- 
lade, was first elected to that constituency in 1865. 
He occupied for twenty-seven years the post of Loco- 
motive Superintendent of the Great Western Railway, 
which position he resigned in 1864, and the following 

ear accepted the office of chairman to that Company. 
Tn 1866, after the successful laying of the Atlantic 
Telegraph, in which Mr. Gooch was largely interested, 
a baronetcy was conferred upon him. It was while he 
was absent from England in the Great Eastern, upon 
the Atlantic Telegraph expedition, that Mr. Gooch was 
first elected member for Cricklade. 

Mr. John Robinson McClean enters Parliament for 
the first time. He represents East Staffordshire, and 
besides the eminent position he occupies in the pro- 
fession ; is largely interested in the Cannock Chase 
collieries. 

Mr. John Platt, of Oldham, a second time elected 
for that constituency, is a member of the large firm of 
manufacturing engineers bearing his name in that town. 

Mr. John Hick, of Bolton, enters Parliament for 
the first time. He became a member of the Institu- 
tion of Civil Engineers in 1845. 

Mr. John Laird was elected member for Birkenhead 
in 1865, and has been again returned for that 
borough. 

Mr. John Miller, Civil Engineer, of Edinburgh, and 
one of the Liberal members for that city, has com- 
menced his Parliamentary career late in life. He 
was born in 1805, and for some time practised at the 
bar, a calling which he abandoned in favour of the 
engineering profession. He has been for thirty-eight 
years connected with the Institution of Civil Engi- 
neers, during thirty-six of which he has been a member 
of that body. 

Mr. Charles E. Cawley, new member for Salford, is 
also a Civil Engineer. He was resident engineer upon 
the Manchester and Leeds Railway, and is the Man- 
chester Municipal Engineer. He became a member of 
the Institution in 1846, during the presidency of Sir 
John Rennie. 

Sir Richard Atwood Glass, member for Bewdley, 
connected with the Telegraph Construction Company, 
enters Parliament for the first time. 

Two sons of Mr. Thomas Brassey, the contractor, 
have obtained seats, the one for Hastings the other 
for Sandwich ; the former of them has had a few months 

revious experience of Parliamentary duties, having 
ton elected for Devonport in 1865. : 

Mr, James Howard, the agricultural engineer and 
implement-maker, of Bedford, has been returned for 
that town; and Mr. Bentall, also an agricultural im- 
plement-maker in Essex, represents Maldon. Mr. 
Charles Seely, the head of the firm of Messrs. Clayton, 
Shuttleworth, and Co., was elected for Lincoln in 
1861, and is again returned for that city. 

Lastly, we may mention the well-known. and 
honoured name of Dr. Lyon Playfair, representing 
the Universities of Edinburgh and St. Andrews. He 
was a pupil of Liebig, is Professor of Chemistry in 
the Royal Institution, and Inspector-General of 
Government Museums and Schools of Science. 








THE TENSION OF BELTS, 


Wauere pulleys of very unequal diameter are coupled 
by a belt, the surface of contact with the smaller pulley 
is so little that the belt must be very tightly stretched 
in order to transmit its full “ duty.” This is especially 
the case where the two pulleys are very near each 
other. In the case of the small centrifugal pumps 
made by Messrs. Gwynne and Co. for plantation and 
farm use, the horse gear is connected with the pump 
by belting from a large pulley to the riggers of the 
pump, the relative diameters of the two being about 
as six to one, while also they are placed but four or 
five inches apart. The short belt, thus acting upon a 
very small portion of the surface of the rigger, re- 
quires to be very tightly stretched, and im this way a 
heavy strain is brought upon the bearings. To relieve 
this strain, Messrs. Gwynne and Co. place a friction 





wheel between the pulley and rigger, so as to touch 
both in a line connecting their centres. This w 
apedting Panty are a centre, receives the strain 
exerted by the belt. No means of adjustment are pro- 
vided to compensate for. the wear of the journals, nor 
is such provision believed to be necessary. The 

ment, so simple in itself, appears to possess a 
considerable advantage over the ordinary practice of 
throwing the whole strain of the belt upon the 
bearings. 








BRIDGE ENGINEERING, 1868. 

In England, two fine. bridges have been completed 
and opened. this year; one the great bridge of the 
London and North-Western Railway over the Mersey 
at Runcorn, the other the long: viaduct over the 
Solway Firth. The Runcorn bridge, besides its long 
apreceshes has three spans of lattice girders of 300 ft 
clear opening each. construction of this bridge 
presents no new feature of interest. The Solway 
viaduct, carried out upon the plans of Mr. James 
Brunlees, is about a mile in length. It has 161 spans 
of 30 ft., each of light wrought iron girders, besides a 
swing bridge giving two 50 ft. openings. The bridge 
is supported upon cast-iron piles, driven through the 
shifting sand into the gravel’ below. About 1900 
tons of wrought and 2300 tons of cast iron have been 
worked into this structure. 

The new bridge at Blackfriars makes slow but sure 
progress. It will be a “good job” when finished, 
albeit that Mr. Tite, the President of the Institute of 
British Architects, has publicly pronounced it the 
“ugliest bridge of its size in Europe.” We cannot 
concur in this opinion, albeit that we cannot help re- 
gretting that Mr. Thomas Page’s design for a three- 
arch bridge, with a grand central span of 280 ft., was 
not adopted. The five-arch bridge now in progress 
will have a central span of 185 ft., besides two arches 
of 175 ft., and two of 155ft. The arches are of 
wrought iron; the foundations have been built up in 
caissons ; the width between parapets is 75 ft. 

Among the bridges in progress are the fine cast-iron 
arched bridge over the Trent at Nottingham, designed 
by the oo to that town, Mr. ‘Tarbotton, and the 
new Hutchesontown bridge at Glasgow. No masonry 
bridges are in progress, and it is the opinion of some 
of our best engineers that the age of stone has ended, 
and that iron, and iron only has permanently taken its 
place. No one of our English bridge engineers has 
yet adopted steel, but this is best explained by the fact 
that while steel is so much more costly than iron, its 
great advantage—that of saving weight—is shown 
chiefly in the case of large spans, and no long-span 
bridges are now in course of construction in England. 

For large bridge works in progress we are to look 
abroad. In America the widees span of suspension 
bridge yet achieved—viz., 1268 ft.—has been carried 
over the Niagara river, almost immediately below the 
great cataract, and nearly two miles above the railway 
suspension bridge. Of this bridge, which. is not in- 
tended for heavy traffic, we have given full particulars 
in former numbers. The work was designed and 
carried out by a Canadian engineer, Mr. Samuel 
Keefer, and the wire for the: suspension cables was 
drawn by Messrs, Richard Johnson and Nephew of 
Manchester. Two other great suspension bridges are 
proposed in America, and it is confidently anticipated 
that both will be begun and completed, viz,, the East 
River bridge at New York, projected by Mr. John A. 
Roebling, and which is to have a single suspension 
span of 1600 ft., and to be in all one mile in length ; 
and the Cornwall (railway) bridge to be carried over 
the river Hudson, at some distance above New York, 
in a single span of 1800ft. The last-named work has 
been designed by Mr. Julius W. Adams, who has a 
high reputation in America as a sound and successful 
engineer, his name alone being sufficient to protect 
the und ing in question from any suspicion of its 
being a mere idle scheme. 

Of the iron bridges in p: s in America, one over 
the river Ohio, at. Louisville, will be one mile in 
length, and, besides a number of smaller spans, will 
have two of 370 ft. each, six of 245 ft. 6in., two of 
227 ft., three of 210 ft., &c. Of this t and re- 
markable work we published full particulars. last 
summer (vol. v. p. 506). .A timber bridge for railway 
purposes, lately completed over the rivcr Mississippi, 
at Quincy, has a pivot span upwards of 360 ft. long, 
covering two openings of 180 ft. each. 

One of the most important works yet commenced in 
the States is the great. railway. and roadway ~ite 
over the river Mississippi at St. Louis. It has already 
been most fully deseribed in our columns. It is to 


the 

, has consequence from 

the post of chief engineer, but it is un that 
his successor, ed upon his own recommenda- 
fion, will carry out his designs in their integrity. 


On the Continent the finest jude ‘ completed and 
2 OF oe wpensin 
work, the 8 i 

re etainte Molden, at Prague. this is 
practical embodiment of a principle for which Mr. 
Ordish has contended for so.many years, that of 
straight inclined suspension rods, with a light curved 
chain to support their own weight in so far as 
to prevent sagging. This bridge, with a span of 
492 ft. between centres of towers, a vertical 
between centres of suspension rods of 61 ft, 3in., 
testa Sih owes cdaute dahedlions walle. pat 
tested with a very moderate deflection, while it pos- 
sesses also steadiness under passing loads. 
Emperor of Austria has presented to Mr. Ordish a 
gold medal for the design and direction of this fine 
work, Mr. Ordish’s new bridge over the Thames, the 
Albert bridge at Battersea, was designed upon much 
-the same plans, but this work has been suspended for 
the present. : 

Among the continental works nearly finished, and 
soon to be opened, is the magnificent railway ee in 
Holland, at Kuilenburg, over the Lek, one of the 
ry cece 

ort e u engravings an 
particulars of this great nan, hat we may state that 
it has one great span of 492 ft., one of 262 ft., and 
seven of 187 ft. each. The total is 2181 ft., 
and the contract price was 153,000/. The girders 
spanning the great opening are 515 ft. long, and 65 ft. 
6 in. . a 

The ainey bridge over the Danube at Vienna will 
be an important work, comprising five spans of lattice 
— “ed 262 ft. opening each, and four other spans 
of 112 ft. 

The Dutch Government will eventually construct, 
although they have not yet commenced, the great 
railway bridge over the main outlet of the Rhine at 
Moerdyk, between Antwerp and Rotterdam. This 
a will be a mile in length, and it has been pro- 
posed to make it in spans of 400 ft. each. 

As compared with such works, we have at present 
no hopeful schemes in our own country. Mr. Fowler’s 

roposed great two mile and a half bridge over the 

vern, with its 600 ft. central span, its 245 ft. side 
spans, its thirty 150 ft. spans, its twenty-six 120 ft. 
spans, and its twenty-seven 90 ft. spans, is: still in 
abeyance, but it will be built sometime. It is true we 
have the frantic Boutet, — to: excite — for 
the construction of a ten-span — across the Eng- 
lish Channel, with openings only 3282 yards (!) in the 
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clear, and it.is such schemes, stamped with ignorance, 
impudence, and infatuation, that sicken the and 
en the brain of the true engineer. Not-even the 


Dublin people can screw up their courage to build the 
new Carlisle bridge, for which Mr. George Gordon 
— long ago received the premium for an admirable 


esign. 
In bridge construction little that is new in priuciple 
has been achieved. Wrought-iron arches, where arches 
are employed at all, are certainly coming’ into in- 
creasing favour. The. widest wrought-iron arch yet 
constructed is that of the Pont d’Arcole, ‘in’ Paris, 
262 ft. in clear-spdn. A somewhat later example was 
that of the bridge over the Thiess, at Szegedin, in 
Hungary, and itr. Fowler_was the first to adopt 
wrought-iron arches in England, viz. in his fine rail- 
way bridge, of four 175-ft. spans, across the Thames 
at Pimlico. Mr. Fowler has attempted, experimentally, 
with great success, to construct a large oo 
arch, with ‘a view to the application of the system in 
his practice. On the Continent concrete voussoirs 
are sometimes employed, and the attainment of a 
monolithic arched bridge of pn nel is not 
beyond the rec powers of the material. 
ngineers should examine fully into Mr. Sedley’s 
proposed system of double cantilevers with an arched 
or trussed span placed between them. It. secures a 
very considerable economy of material in long spans. 
Mr. Sedley not long since tendered for the construc- 
tion of the great Moerdyk bridge, which sed sy oe 
to complete in eleven —_ of 400 ft. , On an 
estimate of between 600,000/. and 700,000/. 
It is — also to re ao more than one ten- 
sion mem 0 ary in trussed bridges carrying 
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have three arches of steel, the middle arch being of 
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Mr. Joseph Mitchell 
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mercial scale, it is 
eers will introduce new forms 0! 
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ed turned pins instead 
e extent, as in his Charing 
derry bridges. In America, Fink’s, 
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less to he said of the struc- 
When 
ring science wedded to true 


» case of Mr. Page’s fine bridges, 
a superior age, const. and 


taking 


oe 


ie 


iu 


g af4 


their abutments and p 
are the finest railway bridges t of the manufact 
far | reason of the impulse 
learnt, wil} lead him 
of cultivation by the.aid of flesh 
sinews of the never-tiring steam engi 
existing at the present 
the development of steam 
which, sooner or later, m' 


3 
| 
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a pride in ugliness, 
The time will come when 
taste will cry out and demand the demolition 
s, and we shall not be surprised if 
Bridge work should no longer be 
all calculation and contract, but be red 
which refined minds are always so 

vish upon structures of far less publicity and im- 
portance. 
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for the cultivation of the soil, but 
ust be removed; for we see that, 
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THRASHING MACHINE. 


Amongst the numerous machines moved by steam 
now used by agriculturists, perha 
hly understood t 
fore, this week 
graving, which we have no dou 
readers, who are not engaged in 
of machines, to form a more correct idea of their construc- 
tion, and enable them to understand some of their complex 


This illustration represents one of the machines by the 
well known firm of Ruston, Proctor, and Co., who have given 
pecial attention to their improvement, and we believe we 
are safe in asserting that they now produce one of the best 
machines offered to the farmers. These makers were the first to 
the machine to its present com 

, and credit is due to those wi 
resented, for the cumbersome 


ing, smutting, straw 
sacks, 


all of which it does in a thorough and most 


chaff are all separately delivered at 
whilst the corn, being delivered at 
g of the grain is not 


cient manner. 


The straw, pulse, and 


tail, or thin corn, is 


and which are adjusta le at 


are very durable, and easy 0 
justable. 


Special 


tend to stop the diversion of labour from the land, and also 
to educate and elevate the social position of the labourer. 

testimony of some hundreds of the 
most advanced and enterprising farmers of our country, all 
t advantage of using 
soil; and the results already obtained 


none is more comp! 


the cultivation of the 
are conclusive evidence to warrant the 
adopting steam cultivation with manifest economy and ad- 


ve, On page 611, an en- 
t will enable those of our 


Advantages of Steam Culture. 
iod of the year to the farmer for the 
is the six weeks in September and 
October, and all the autumn, cultivation, to be executed 
ad , should, as a rule, be rmed 
time. Now, it is found by long ex- 
lly in bad seasons, that it is impossi 
for all the land to be cultiva 
and, even if the number of horses kept by 
t to perform the work at the proper 
urchased at the expense of keeping a 
throughout the year than on the 
requisite and remunerative. There- 
that, in order to kee: 


The most valuable 
cultivation of the 


this limited space o 
with horse labour, 


end Rb eee, ee See eee oe 
nt day, it speaks well for its} jarge: 
merits that most of the leading machinists are Pa Las sage 


This machine performs at one average will be Sound 


“| fore we find, as a rule, 


penses of the farm, a ve 
But this is not the only drawback to 
horse labour, for it is well known and admitted by the in- 
iculturist that the fertili of t 


to which the staple is reduced. N 
are employed to plough a field, that field is 
1 lines—sometimes by as many as six 
each horse, when drawi 
ressure of one ton, 


ginally introduced by Go eS cst ube 
the sacks, is passed it naturally follows that | J 


hed by horses, is completely p 
piel ali plipmapeeats ar ype loughing 
subsoil, so by repeated surface plough 
ramming and consoli the mechanical 


puddled and obdurate 
the 


apparatus is su plied, when uired, for 
seed, and 4 for beans te. i i 
< which are carried out when required. They 
used in corn- ing country of 

i tise and New Zealand. 
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“On the Application of Steam to the Cultivation of the Soil.” 

By Batpwis LarHam. 
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‘the modem implements as used in steam cultivation! We 


find the are balane-d, so that the weight rests on 


cmt eka reer orl rp Rend lle fi 
pression 





depth, the benefit of whi cannot be overlooked ; for by this 


Mr. Moserop, in his Essay on Steam Cultivation, for which 
the Royal Agricultural Society awarded him their prize, says 
that with steam cultivation “a deeper staple, a better tilth, 
more perfect comminution of the soil is obtained than could 


porosi! 

percolation—as surely as it better comminutes and 

at will the staple of the soil—so surely does the final result 
tend to the production of better crops, and consequently to 
greater profit.” It isa well-established fact that steam culti- 
vation greatly facilitates the work of drainage, and that on 
farms where, before the steam plough was introduced, the 
rainfall used to drain off the surface in such a way as to 
create injury to the fields, or destroy the neighbouring roads 
by washing away the surface material, since the introduction 
of steam no water drains off the surface—it all enters the 
land and percolates through it, thus ry oy by its solvent 
properties, edding to te ‘aad of the soil. It is alsoa 
well-established fact that land left, after being worked, in 
the state of porosity in which steam cultivation leaves it, is 
better in a sanitary point of view when stock come to take up 
their quarters on it; for it is drier and warmer, and therefore 
conducive to their health. The influence of long-continued 
severe weather and sudden atmospheric changes less injuri- 
ously affect crops grown on land cultivated by steam power 
than land cultivated by horse labour, owing to the influence 
of, perfect porosity and the fineness of the tilth, which en- 


plants one Gaia establish themselves, and the perfect 
porosity of the soil renders it less capable of conducting 
extreme temperatures, which are so destructive in compact 
and water-logged soils. 

(To be continued.) 











Damage Bx Ramway.—In the year 1867 the railway 
companies of the United Kingdom pai 347,3791. as com- 
pensation for personal injury—the est sum they ever 
paid in a year for damage done to the person, and amount- 
ing to more than 950/. a day. In that year 209 persons 
were killed by railway accidents, and 796 injured: 19 pas- 
sengers were ‘killed, and 689 injured from causes beyond 
their control, and 17 were killed and 8 injured through 
their own misconduct or want of caution. 15 servants of 
railway companies or of contractors were killed, and 62 in- 
‘ured from causes beyond their control, and 90 were killed 
and 98 injurod through Sed and 2 injured x level 

ution; 10 ms were in at leve 
a rs were killed (six vee suicides), 

M St Je pcemies Se pon 
compani id 1,460, as com or per- 
tg Be upon the railroads. In_ those six 
ears 1268 persons were killed upon the railways, and 
4426 injured; and among them were 112 passengers killed 
and 3,897 injured without any fault of their own, and 97 
gers killed and 29 —— owing to their own miscon- 
Get or want of caution. risk of life in railway travel- 
ling may be expressed thus : In the year 1867 one in about 
million passengers Was killed—namely, one in about every 
millions from causes beyond his control, and one in about 
every 18 millions from his own misconduct or want of caution. 
This was below the avarage of the comualiiesis the Soe 
66 ; in those five years one passenger mm 2 every 
7 millions was killed, namely, one in about 13 millions with- 
out any fault of his own, and one in about 15 millions, 
his own mi uct or want of caution. The result 
has to be thus stated approximately only, because there are 
no means of ascertaining the exact number of passengers 
subject to the mischances of the road. There are now 
120,000 holders of season and periodical tickets, and the 
returns rendered by the companies give no estimate of the 
number of times these persons travelled. In the above 
t it has been assumed that season and periodical 
i Jders would probably upon an average travel not 
than 150 times. 
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ANDERSON’S LOCKING GEAR FOR RAILWAY POINTS AND SIGNALS. 


CONSTRUCTED BY MESSRS. E. 8S. YARDLEY AND CO., ENGINEERS, MANCHESTER. 
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Tue railway department of the Board of Trade requires | inclined plane on their upper surfaces can also only be moved 
that the switches and signals at junctions and in important | when a hole in the selecting bar is brought opposite to them, 
stations should be so connected that the signalmen can work | and when the movement of the lever pushes them through, 
them only in certain definite ways which do not admit the | the inclined plane raises the selecting bar, and so determines 
possibility of accident if the indications of the signals are | the priority of movement of two or more levers. Thus, sup- 
attended to by the drivers. Very numerous have been the | pose lever No. 1 should only be moved.after No. 2, the select- 
devices to compass these requirements, and Mr. Anderson’s | ing lever places the selecting bar so that the holes corre- 
apparatus, of which we annex an illustration, is one of the | sponding to levers Nos. 1 and 2 are v in line, but too 
latest, and, as it seems to us, one of the simiplest and best. | low for the rod of No. 1 to enter, and: just high enough for 
The inventor has pressed the principle of the Jacquard loom | the point of No. 2, the sloped ‘end .of wi in g 
into the service of railways, and selects the points or signal | through the bar raises it, and by that means allows No. 1 to 
levers that are to be worked, not indeed by a series of per- | be moved also. But when the levers have been moved into 
forated cards, but by a perforated “selecting” bar, which is | their respective places in proper order, it is necessary that 
moved laterally into various positions by a “ selecting lever,” | similar order should be observed: in. restoring them to a 
and is capable of being travelled vertically by some of the | normal condition, that is, that the signals should be put to 
signal or point levers. The illustration shows front and side | danger before the points are disturbed. This is accomplish 
elevations of the apparatus, with detail views and a key plan | by means of the serrated rods, D*, which are provided with 
of a sup junction. The selecting lever, A, is placed in | inclined planes:on their = surfaces to secure their being 
the middle of the lever frame, and by means of link work | moved first; the motion of the next lever, also provided wii 
traverses the selecting bar, B, into as many positions as there | an inclined plane on the end of its.rod, further raises the select- 
are combinations of points and signals for the — ing bar and engages it into one of. the notches on the under 
junction. The lever is held in its several positions by lateral ich i 
notches in a quadrant plate, C, on which are inscribed, on | not be released till.the second 
the left side the trains for which the points are to be made, | state; and, moreover,'the first lever must be drawn well up 
and on the right the numbers of the point and signal levers | till the pall falls into one of the notches on quadrant before 
that are to be worked. On each side of the “selecting lever” | the second lever can be moved. But it be possible to 
are ranged the point and signal levers which are connected | move No.1 lever till No. 2 is just.able to enter and support 
to the points and signals they operate in the usual way. | the selecting bar,and then return No. 1 to.its normal condi- 
Each lever traverses in a quadrant, and has a weighted pall | tion, and so’ give a false indication. This is prevented by.a 
that falls into corresponding ratchets on the upper side of | small feather or pin on the side‘of the serrated bar of No. 1, 
the quadrant to keep the levers back, and a counter-pall | D*, which ‘passes Sou a key way in the side of. the slot 
falling into a ratchet underneath the quadrant to keep | in the'selecting bar, so ents the ay return of 
the lever forward. Each point leveris oualbentd and labell No. 1 lever. manner of working is best illustrated by 


very distinctly. Under the frame, and on a level with the | reference to the key of a junction. The normal state 
centre of the selecting bar, each lever has jointed to it a rod, uires all the si fo te 0 Seneee, st, So ee 
D, which assumes, as to its free end, one of the forms indi- ts made so that the lines are clear A to B, and from 


cated in the detailed view. The plain round rods, D', will to C. Now, suppose it is. desired to prepare for a train 
only enable the corresponding lever to be moved where a hole hes 0 to 3, Goemeting ue ee So See 
in the selecting bar is placed — to them, and the act | marked. From C to B, and B to C, and on the right hand 
of moving a lever, of course, the selecting bar, which sido, the sigueianan Secs ogpaiin Wwe Bo munbes «5S 
can thus only be moved when the points and signals are in a | these siete to the i 

normal state. The rectangular ended bars, D? with a short distant si to’ i 








raises the selecting bar permits the main lever 4 
to‘be worked, which further raises the bar, and in so doing 
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= 
drilled. Simple and trivial as this matter may a pear, it has RECENT PATENTS. THE SAINT LOUIS BRIDGE. 
hem pied gh me a. ", wen iy bw rel, and he Tae following > aera > of completed patentsare| , To rue Epivor oy Evoresnine. 
cunteata a Soe allowance of bearing Surfaces, the crank | #ll dated within the year 1868 ; and that year should _ Sanit atten noaery been meeety called te ate a 


shaft having 98.44 square inches, the crank 28.87 square 

inches, the crosshead 11 square inches, and the slide blocks 

37.63 square inches. The lide bars are of the best quality 

of wrought iron, case-hardened ; the slide blocks are of cast 

iron, are fitted with adjustment. The general wearing 

oat such as govetnor, crosshead, nuts, &c., are 
ened. 


tar fe 
Special machinery has been constructed by MessravC@la: 
for moaking the eccentric sheaves and brass. straps, no file 
being on them. The engine is supplied with a lock-up 
safety valve in addition to the ordinary spring balance valve. 
We understand that this safeguard was introduced on portable 
engines by this firm. All their safety valves are bushed with 
pa rawr which prevents the setting fast of the valve through 
oxidation. The engine is also fitted with a steam whistle, pres- 
sure gauge, glass water gauge, two gauge cocks, blow-off cock, 
five mudholes, manhole, and steam jet in chimney. The 
travelling axles are case-hardened, and the wheel centres 
furnished with hard metal bushes, the lubrication being on 
the well-known patent axle system. 








THE PROMENADE PIER AT DOUGLAS, 
ISLE OF MAN. 

Tuts popular and a little watering place is about 
to add to its attractions 

without which, now-a-days, no seaside resort seems complete. 

The company haying soon raised the requisite capital, 

issued invitations to a few prominent firms to submit designs 

and tenders. The following’ firms, we believe, responded : 


Messrs. Laidlaw and Sons, of Glasgow; Windsor Bridge | ampton- 
Ironworks, Liverpool! ; Head and Wrightson, Stockton ; John | Tudor, @f Boston, 
Dixon, Cannon-street, London; Fletcher and Jennings, | two ¢hreads 






Whitehaven ; and one or two others whose names Wea) 
forgotten. The design of Mr. Dixon was on Tue : 
mously adopted b the directors, i ‘ 
the execution of the works, which are to be pushed on vigor- 
ously, to ensure theuse of the pier to visitors during the 
coming summer. 

We believe the contemplated cost does not exceed 8000. 








Exgectrie Teueerarnus.—A Parliamentary paper with 
this heading was moved for by Mr. Ayrton during last 
Session, and has just appeared, and gives the Board of 
Trade Returns concerning the names of all railway com- 
panies in the United Kingdom which construct or use electrie 
telegraphs as part of their undertaking. These returns show, 
that there are in England and Wales 904 telegraph stations 





s of the railway jointly, and | 


or the public and the pur 
for the purposes of the. railway 


that 717 stations are 
only. The plant of these telegraphs consists of 3153 miles of 


shuttle box not arrivi 
posts and of underground lines for the use of the public, | moment, is‘also included i 


or of the public and railways jointly, and 1 miles,,of~the | 
same for the purposes of the railway only. are | 
73554 miles of wire for the former, and 4279} miles for the | 
latter purposes. The Scotch railway companies have, 270 
stations open for the use of the public and railways conjdintly, 


tas th whish the liquid to 


e advantages of a promenade pier, | ihJ.§, 


arra 


jan 
this machine the dressit 
|or other hard stone; Which is° made to traverse’ the 


be given in orderi 


them, at the annexed prices, 


from the Great Seal Patent Office, Chancery-lane. 
(No. 786, 10d.) John Garrett Tongue, of 34, 


Southampton-buildings, 


sidore 
steam 


potent asthe agent of | journal. 
Agnan Desnoyers, of 
boilers “of inclined 


cylindrical or conical tubes for the purpose of estab- 


lishing a eontimuous circulation of water.” 
ing whatever new in the plans 


James 


“(Noe 788, 88. 10d.) 


Founder’ Lo ; 


construction of floating 


We see 


Campbell, of 6, 


i nts 
the “Gut epaoo.-will 
not permit us to do justice to Mr. Campbals plans 


here but we. shallyprobably give a 


of them on a future occasion. 


iled. account. 


© (No. 796, 1s. 4d.) Robert Tooth, of Fenclarch- 
arrangement of wears ate Sad. 
wed to 


be evaporated is 


fall in a shower down a tube or flue traversed by an 


ty (No. $08, 1s. 6d.) Philippe 


ing 


intendedto employ these 
plates, &c:, each bolt being 


ascending current of heated air. 


Koeh, of New Haven, 
: : 


belts 


patents arrangements of nut making and finish- 
“machinery, which it would require drawings to 


explain, 

» (No.:808, 8d.) “Charles Denton Abel, of 20, South- 
itildings, patents, as the agent.ofHrederia, 
.8., constructing serew belts)with 
of different pitch, and with square‘or 

sgoual ends of less dimensions than the other parts 
‘of the belts; and by which t 


be turned. It is 


r fastening fish- 
fitted with two nuts formed 


so that ry cannot turn. The tightening of the bolt 
y 


is effected 
ence in the 
bolt causes t 


turning it-in the nuts when the. differ- 
itch of. the two threads formed om the 
two nutsto be drawn together. 


Such 


bolts have been longrist’use as boiler stays. 
(No. 827, 8d!) Arsdiie Bourdon, of 62, Boulevart 


du Brince Eugene, Paris, 
working looms with one 


ae ing an arrangement for 
heddle, and the application 


f kimil : : 
or places from which messages are sent used for the public, | hs ona pat <a 7 ann pall af tho hele 


are employed. An 

ment for stopping the loom in the event of the 

in its ‘box at the proper 
the patent. 


(No. 829, 8d.) - John Wallis, of Greenwich, patents 


t of millstone 


is: perf 


ing machine. 


In 
by a diamond: 


of your present volume, and I that you will allow me to 
supply, if possible, such explanations as seem to be wanting 
in my report upon that structure lately republished in your 


io 
You say: “In fact the essential of the bridge is a 
i the former dimension 


curved:rectangular beam 8 ft. by 44 
being the vertica] depth of the Lonsiad, and the other one the 
dis ‘ of the face ribs, which are firmly tied together 
by ontal bracing. There can be.no question as to the 
teral: stability of structure, Ligh the depth of vertical 
small in comparison to ft. to 516 ft. 
; “s utely necessary to cme the question of 
direction. Now there must obviously be 
it which the depth of the arched rib could not 
i were always uniformly dis- 
ion of the centre of 
of the rib. Thus, 
more —— its 
ropes. ya 
’ se aahediaaiaia, 
g forces, we are 


























the chief features 

y y depth becomes safe 
and practicable, it is important to keep in view the fact that 
cast steel, of which the arches will be made, has been satis- 
factorily proven to be capable of resisting fully seven times 
‘more stress in: compression than cast iron within the elastic 
limits mi the two materials. — . 






excess “of weight in some portion of the structure itself, 
shearing strains are uced which are resisted by the 
bracing. The upright arch is usually braced in the spandrils. 
To the suspension arch the bracing is generally applied in 
the form of a girder supported by the cables or arches, as in 
the Niagara suspension cides. The upright arch may also 
be retained in form as effectually as the suspended one, by a 
girder placed over, or below, it, and securely united to it by 
Restioal struts or suspenders. The suspended arch, under 
the ~an unequal distribution of weight, if flexible, 
assumes a ge of torm by which the various parts of the 
arch are so disposed im new curves that their gravitation 
serves to re-establish the equilibrium of the whole. _ The 
lighter the moving doad is in proportion to the weight of the 
arch, the less wiliatpalter the form of the latter. When the 
wave created by,thetmoving loadin a roadway supported by 
a flexible suspen arch is not objectionable (as in long 
i i for ordinary travel only), a smaller pro- 

or bracing, than would be required for 
‘weight, and form, will 
is because a change 
ual distribu- 
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which havea plant of 1297 miles of posts and underground | surface of thetstone ig@/convolute curve instead of in |. ws that if it be so 
lines, and 2896} miles of wire. In Ireland there are 52 st&tions | straicht lines as aoe y hm <f teration of form, the 
open, for the use of the publie ot =oenye confer, (No. 880, 4d.) @hatles Attwood, of Wolsingham, of ‘equilihtium, 
or t ur of the railways only, the former ede . if 
having 4214 miles of posts, &c., and 760} miles of wire, and | PAateuteya method of cast steel, or steelron. | just of to anata toem, 
the latter 100} miles of posts, &c., and 186} miles of Accord to this plan; e or cast iron whieh has isin railwa othe the 
wire. The returns by telegraph companies in the United | been rendered more orles# malleable by the Bessemer, ‘be 80 perleetly braced as 
Kingdom.are also included in this paper, and show a/or other equivalent prog is a high @of form as far as possible; and asa 


total of 2165 stations or places from which messages 
are sent, 16,879} miles of posts and undergroun 

lines, 79,646} miles of wire, as well as submarine a of 
4688} miles in length, having 8146 miles of wire. Scotland 
has also a submarine cable of 7 miles in length, with 24 miles 
of wire. The total figures for the United Kingdom show 
3381 stations, or places from which messages are sent, open 
for the use of the public, or for the public and the railways 
conjointly ; 788 stations used for the p of the railway 
only, the former class having 21,751 miles of posts afd /0f | 
underground lines and 90, miles of wire; and the latter | 
285 miles of posts, &c., and 49694 miles of wire, 
marine cables gepresenting a total length of 46' 





wub- ing laud, and in othege 

8; -Taisé 

with 8146) miles of wire. The. land eh] rap tre ht 
floats or-Wlades,: 


average of 4.16 wires and the submarine telegrapha 
age of 1.73 wires ‘per mile. 1a 

Rarmmway PasseNceRs aND THEIR Luecage.— Mr. 
Spooner, Judge of the North Staffordshire County Qourts, 
has decided an ra at ay question as to the liability of rail- 
way officials to take due care of ngers’ lug 


aver- 





On ng 
the 20th of June last Mr, Collis, a commercial travel, re 


pers Sew Cheadle, travelled on the North Staffordshite Bail- 
way from Froghall to Derby. His } , consisting Gia 

teau and hatbox, which were not directed, was tekem 
in charge by the. stationmaster, who, without labelling the 
articles, handed them to the guard, and informed him they, 
were for Derby. Instead, however, of taking them to Derby, 
the guard put'them out at Uttoxeter, andthey were con- 
vpn to Stoke-upon-Trent, Mr. Collis thus" being deprived 
of the use of them .for two-days. He accordingly sued the 








railway company for damages for the inconvenience thereby | j 
ioned) The def was that the luggage ought to have 
been labelled or addressed by the plaintiff, and that as the 


claim for damage was mainly based upon the temporary loss 
of priee lists and account books, which were in one of the 
panes and which. ere not in the nature of “ personal 
uggage.” the company were not liable. The judge held that 
it waa the duty.of a railway y, either by an uniform 
system of labe ,.or by some other effectual way, to guard 
against the possibility of such mistakes. The articles in 
question were not such as to divest the portmanteau of its 

meral character as ‘“personabluggage,” and he decided in 
avour of the plaintiff. 





| East Stockwith, pate 


n 


| degree of heat in a ber 
| maintained in a stateoftfusion in ¢ombination with’ 
such proportions of cradé@ast iron or of decarburised' 
malleable jron as it. may-be requisite in different cases 
for epeptacing the quality of steel.or steel iron res, 
“si 

iz Naylor, 

tas for 


uired. 
(No. 839, 1s. 4d.) "Satie 


This apparatus, whicl, 









m the 
rly arranged hav 


106, where it is: 


toy as it were, 
lower to the 
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centuries ; but 





Tur Svez Cayat.—From the 16th 
October, the excavation for the Sue: 
2,038,196 cubie metres. The position of these works up to 


, 1868... 


the 15th October was as follows : 
Amount excavated up to . 16, 
Ditto from Sept. 15 to Oct. 15 


Total amount executed up to Oct. 15 ae 


Remaining to be excavated ... 
Total excavation in line of canal 


Pe coment to 


to the 15th 


49,300,522 

2,038,196 
51,347,718 
ee 22,764,412 















a certain force u the same arch, 
or suspe , it is evident that 
.fesistance to deflection, bw re- 
3 girder or bracing in the one form 
Sore otherviiwenry:. 4 eles are 
} The great differenceygegtrength required in a girder that is 
self-supporting, and in @me that is sup by an arch to 
of is clearly set forth 


























of Ravensfleet, }resist detection in spagiigiaganal length, is cle om 
sat “pin the extracts from very interesting pamphle 
e we» of Mr. Peti Barlowpa,, entitled “ Observations on the 
or Graws, B b e 27): 
f ag 




























to 






» ein the above propositionsale. 
at its centre poingomby. 
toa ion cable, it is 










74,112,130 


eee 











a 
models used vr hag 4 
Commissioners and is amply sufficient, 
due allowance being for the scale, to ine tho 
accuracy of the deflections on the actual girder. 
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“These experiments gave a mean result of 7th; so that, | this would increase thé compression in the other; so that in- 
it being first - seme ll sri amount of deflection is to be ; stead of ee sustaining 26,0001b. per square inch, the 
the limit with a ie bade o givin Seles, eg ee weaker member would have to bear more twice that 
to arrive by salenlation at the sections of metal of a girder of es Thus the stability of a long slender column might 
the same depth which would deflect twenty-five times that en red by a difference in the modulus of elasticity of 
amount. ° the material in its two parallel members. This could not 

“To illustrate the mode of procesding. 3 ‘the intended | occur in a parabolic rib. In it a similar compression through- 
Londonderry Bridge. It was decided by Sir W. Cubitt that | out the rib could only be the result of an equally distributed 


of some of the results of our investigations. We would have 
ne ly had we not ae a 

Captain views ob subject. Ps omgrd has 
now, in a letter dated at Rome, Italy, stated his views, which 
in the main coincide with our own, and has desired us to 
answer the objections raised by you. 

The first and principal objection against the correctness 
of our results you base on the supposition that an arched rib, 


the of girder should be 16 ft. 6in., and thatno wave or | load, and, so long as this remained, it would not matter| per se, is neither more nor less than a oy ang 64 To 


deflection should exceed 1.82 in., with 100 tons. 1 obtained | whether nine-tenths of the total sectional area existed in one 
¥ deduction from theydefleetion of the Boyne Viaduct, | member or the other of the rib; or if the elastic resistance of 

ewark Dyke Bridge,/Britannia Tube, &., that a Ss the two were quite different. Such a difference would not 
3700 tons, of the ih of 16 ft. 6in., would: be result in compelling the weaker to sustain the greater 
1.382in. with a wi "of 100 tons. One twenty-fifth, or | burden, asin the straight column, but would subject the 







eae ie eee Pe refer to the fact that, in a | 

column of uniform cross section, subject to two equal an 

opposite end forces, acting at the centre ghee of the 

section, in some places positive tension is induced by com- 

pressive forces in gy of variations in the elasticity 
thoug’ 







150 tons, is, therefore; the weight of girder required for the | stronger member to an increased pressure proportioned to|of the material,, , mathematically, the unit strain 
Londonderry Bridge.” .. f 2 ') the weakness of the other, whilst the line of pressure would | should be uni throughout the entire column. The 
Ip addition to bear the-same relative position to the longitudinal axis of | variations in, the elasticity of the material in any cross 
at its centre, ; other rea ) the rib that it would do if the sum of the resistance of the | section are either symmetrically disposed in re to its 
tion of strengt! : two mewiibers were equally divided between them. centre of eorny, unsymmetrically. Under the first 
self-supporting e sarne* span. ‘ When tfansverse forces act upon the arch and upon the | suppositionthey have no tendency to produce a bend- 
very large straight column, longit compression i8 ing of the and their sole effect would be a distribu- 
maximum borne ’ the entire area of any seetion of the arch by. of the not uniform, but proportional to the 
the hs 3 such torees, but it is impossible to ereate com) i n of e of the elements of the section. In a ma- 
— to resist shearing strain | such forces in but one-half of the sectional area of the of good ‘theg@. moduli cannot vary ly, and 
equally distributed Joad; and the straits by extremes | column. Any equally distributed force acting | the effect, of sus ieal variations may fore be 
adres 4 to the axis of the column will create tension im one-half ; , 
, however, when the modulus of 


of temperature. epee 
By trussing an arch with a horizéntal’girder of irom or | any given section of it, whilst a force equally distributed and |" 
steel, 


the alterations ‘of length Lats atmospheric | acting transversely to the line of arch will not create tension | 
changes in the girder must be ided for, The increased | in 7 part of aries of the arch. 
resistance to deflection impested $0 8 béamt by fixing itsends|; “In the Mississippi Bridge,” you say, “the least dimen- 
into the walls supporting it, is well kaown, Had Mr. Bar-| sion of the column is about ¢:th of the length; but on ac- 
low’s experiments included this ‘feature i the girder of his | count of the curvature of that member; it is im effect, to a 
model, results would have beén still more favourable. | certain extent, supported at the centreof ffs length ; hence, 
When we desire to avail ourselyés of this advantage, how- | the equivalent ratio will be greater than the precedin 
ever, the expansions and contractions of a straight girder in- | tion. We have not investigated the question minutely, but 
volve very serious difficulties, These are avoided, and this| theory appears to indicate that the equivalent ratio would 
advantage made available in'the Mississippi Bridge By eurr=| be 2:xV2=2ith of the length. If this be s0, the elastic 
ing the girder upward, and incorporating it into the'arch | yocistance of the steel to be employed im the bridge should 


- ; : 'y /imer 
itself; thus forming, by the union of the, in the rib have been deduced from a bar 45in. long by 1 in. diameter, | Tesultant about the centre of 


I 


= Dy this moa pi Ben oh cléaight  gltviet:’ and "thes se ae ao ae of a bar 12in. long only, as appears to 

uired : } girder, ar been done. 

rm ag materialand, at the same time, simplify cun- ‘so mc experiments prove that the equivalent ratio 
erie ’ of Ath (which is assumed by you, as you it, without 

hr sana - a! wg —— cap by ee | careful investigation) is not correct when apphed toa hori- 
» Cievate-and depress it at the. centre. russe@ | zontal girder, supported by an arch. A few simple experi- 






side of the section than on the 
even if the resultant of forces passes 
ee the fibres on the softer (more 

‘go r compression before 
he istaneé as the fibres on the harder side, 
and this’ éauses @ deflection of. the centre line of the column. 


frac-| In the ing cross sections the resultant no longer 


passes through centre of gravity, and the unit strain 
must be greater on the softer tps ces thurs The 
tendency to bend, resulting from unequal elasticity, is, 
therefore, materially -imcreaséd by the moment of the 


gravity. 

It is easily perceived that:from this.rapidly increasin; 
tendency to bend in long tna cleanse rable deflee. 
tion may arise, which finally might carry resultants so 
far outside the centre of gravity of the section, that the 
strains produced by the moments of flexure would exceed 
those due to the direct load, and would produce tension on 


with a straight girder, the latter would also be raised and | jonts. easily made with a small vertical column of similar | ne side. 


lowered in the centre by the action of the arch. Ifthe girder : : oats re 
; 9 proportions, will prove it incorrect when applied in that 
were bent upward, tension would be created in its upper | tranner. If it were correct, however, I do not clearly see 





The danger in the use of such long columns consequently 


results from the fact that a moment of flexure may occur, 


member, and compression in the lower one, and these strains | why in experiments made to determine the resistance of the | While none can be considered in the calculations. In the 
wood be-reyersed by extreme cold, as the girder would then | gto) under compression, we should take the proportions of | arched ribs of our bridge the case is quite different. 


downward. It is evident that these strains would be | ¢1,, rib, for the dae trial, ttotond of thone.of ten mhem- 









incresged by , 
ing (its depth'they would be decreased, but then we should | ¢,.,, bridges, the proportions of the struts, or of the to 
ter sectional area to enable the girder to resist | embers between. * so 


increasing the depth of the girder. By lessen- | hors of which the rib is composed. In any ordinary form of | of flexure are 


If you examine our en you will find that moments 
uced. 
We consider the rib not as a member subject to direct 


: ‘ A ints at which they would be b: , | compression alone, but as a beam subject to the action. of 
Strains of the moving load. By curving the | would be taken in such experiments, and not those of the | direct and transverse forces. The sectional area of the ribsis 


gipder and incorporating it into the arch, the same effects of | truss itself. The ribs will be formed of columns 12 diameters | consequently made much larger than would be necessary to 






edium in the dep 
bse conflicting conditi 
: as ee : eng 

he most economic one for their mutual | ¢, uce flexure in a steel column.of those proportions. 
@ ribs of this bridge, consistent with the Previous otis expression of views by ont had not 
flection, was St. By. this depth, occurred: fo'mé t6 cons the ribs of this: bridge as so many 
occurs, and P ; ns.*' If examined in that light, however, I believe 

i ‘willi6t be found wanting in stren 











ons can be most econdinically harmo- | meter, to determine the elastic limit of ‘the ‘steel, and also to 






















pressive /strain in any part of the rib will not exceed fixed, and composed of cast steel having @ maximum elastic 
25,000 Ib. per square inch of section, Tension will in no | posistance to compression of 50,000 lb. per square inch of | 





place be created except near the abutments, where the sec- | section would be quite competent to sustain safely one half | 
tional areas are increased 50 per centum. The carriage-way | of that weight, 8 ng if a,th of the length’ of the column at | 
and footpaths must be densely filled with people, and both | each end of it were not enlarged 50 per centum in sectional | 


computations for gveater and lesser | ascertain what force beyondthe elastic limt was requisite | 8x51.6 * 125 = 


@ anid unequal loading still exist, consequently, @ | in jength, and for this reason, the preliminaryexperiments | Tesist the greatest possible direct compression. The latter 
of the bracing must be found where | ‘ferred to were made on columns 12 in. long and 1 in. dia- | ¢ould be met by an almost uniform cross section of 18x 


ol 1 _#y3 square inches, where 
1,8=load in tons per lineal foot of rib. 
515=span in feet. 
51.5=rise of arch in feet. 
12.5=allowable strain in tons per square inch. 
But, without even considering the effects of. temperature, 


gth. ? 
me ‘vertical ‘co 64°timtes its least diameter in length, | our calculations demand sectional areas, varying for different 
‘stiyed atthe middle, with its two ends firmly socketed or | points from 102 to 180 square inches. 


The opposite strains (tensile on one side and compressive’ 


on the other) induced WM the moment of flexure, and which 


added to the effects of t.compression, cause an. unequal 
distribution of the strains, are prvesees to the distance of 
the resultant from the centre o vity of the section. Now it 


railways'covered with locomotives to make up the maximum | ».e, The maximum load and a of, the span | is in that the ual distribution of the load will cause 
load estimated for 3.2 tons per linear foot. Such a load together, however, only exert a pressure of about 16,000 Ib. | a much greater deviation of the resultant from the centre line 


could only be placed on it purposely, and in the ordinary f giction tn the ribs of the bridge. When | 
business of the bridge it would scarcely ever have more than | Per sduare ineh of section i Ue ri oftinal compression ie | 
one-third of this weight to sustain. P ? produced in it by forces acting transversely to its axis it will 
bracing would involve the necessity of @ straight | ¢-ninit a much greater degree of resistance. 

metallic ‘girder or member over the arch, which would be A straight iron column 50 in. , lin, wide, and } of an 
constantly changing its length with heat or cold. In the inch thick (or 200 times its least diameter in length) would | 
climate of St. Louis these changes in length would — scarcely be able to support 2001b. upon it if vertical, but 
6 or7in. The alterations in the height of the arch, from | ¥hon bent in the form of a circle and subjected to an equal 





the same cause, and the expansions and contractions in the | distributed exterior pressure, it will sustain a crushing med 
spandril filling? Would subject any adj of these various | i, the direction of the circle nearly twenty times as great. 
parts ations so.extreme as to makeethatimystem ob- | Fy pjosions of several cylindrical boilers 42 in.” di ’ 
Jectionable iti ‘arches of unusual dime oe to such e of fin. iron, and containing 16in. flues of the same 


mu ‘ al Se thickness have oceurred without injury to the flues, on 
neither more #ér less than a Jong column, tho it should Guia pe ad rT about 600 Tb: one Srortsht allows 
consequently be.treated as such.” The remarkgewhich follow fag 30 rigged for lobed Of seelethc te riveting: This 
Srode teed h te that you believe simfa® forces.would superficial p on the flues would produce a 4 

satin puetah ache athe rsa. dain: bawis Es meme etn tenatichae cdi aaaieane 
uniform if the mathematical position of the centre of pressure better Yee ink ing their cirodilar fori, but-Dr: Fairs 





aie ‘ $a" commpressive 
Pfesults in both, as you say, “ Now, how it is | forog on the iron in them equal to 16,0001b. per square inch } of 


of the arch, than any variations in the elasticity of the 
material could produce, especially when, as in our bridge, 
the rib does not consist.of on¢ single piece, but is composed 
of a great number of smaller pieces, thus admitting of a much 
greater uniformity of material. The strains arising from 
variations in the daaticity of the material cannot therefore 
be. more than a small fraction of those considered in our 
calculations. _ , 

But even when considered as a curved rm aed of, the pro- 
portion of length to breadth=,\,, and | to the full bear- 
ing eager ot its cross section, the rib would be fully strong 
enoug: tt is stated by some of the best authorities on this 
subject that solid wrought-iron columns, whose ends are 
fixed in position {as are the arched ribs of the Mississippi 
bridge) ‘may be calculated as resisting direct compression, 
only as. long as the proportion of th to length does not 
exeeed Zin a column of circular section, and 7; in.a column 
: section. As our ribs are to be constructed of 
a much:stronger and harder material than wrought iron ; 

ag our-cross section (in which all the material concen- 
trated. at both extremities resists deflection with its full force) 


at-dany point corresponds with that of the-centre of gravity of | pair's experiments establish the faet that the of a | insures much greater stiffness than a rectangular one would 


tthe; cross section at the same point, whilst in a straight | boiler flue is inversely a6 its length, and ‘ab’ those: to 
eolumn, under similar conditions, it is shown by experiment | were over 20-ft- long, the support’ in the hiddléof the:fluse 
to differ so widely from it, is nob tous apparent.’ imparted by the heads must have’t rs-maro ‘dérabl 

I think there are features of so much dissimilarity in the | y.'samitted that it equalled 60°per centum’the it-woula 
Vertical column and ‘arched ;rib, that the effect of vertical | sti show @ fat greater’ ability in ‘the material when it the 
‘pressure upon the one furnishes very little data from which | 5 che form:to resist com heathy dhaaihssetned Ain thet 
to deduce the strength of the other. ‘If one of the ribs in | o¢ , long’ st raight éohuts = ot ; 
queton were straight, and pressure were applied to it inthe Vv 


; ; : ully, 
m of its length, the least difference whatever in the Nice; France, November Hn A = sa Jas.\B. Babe, depths, and that their its indicat 


s " . 
resistance of its two parallel members would result ina [Our answer to Oaptain > letter willbe oni 
curvature of the column. “A slight difference in their - P Kais “% + found 
would produce a Aphure to ao ele a column equal anather page ia the present number—Ep=E. | 

‘to halfits diameter. ‘This would’bring the centre of pressure 
irene h the axis of the weaker member’ at’ the middle x 
‘of the column, which would relieve the stronger one |  Srm,—In the issue of your valuable journal of September 
6f all pressure in that section, and throw the entife load | 25th we find an article on the Mississippi Bridge, at St. Louis, 
on the shorter or weaker member. A‘ greater flexure | by Captain James B. Eads, which, while favourable 
“would create positive tension in the stronger member, and | to the general plan of construction, discredits the \ 
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produce, it becomes evident, that. even under this point of 
view we keep within the limits of safety. Our margin of 


If | safety is comers increased if we assume the proportions 
‘a 


iven by you, Wiz. . 

a hoff eam that’ you até at a loss to guess what 
meannperee see #4 60 sepuime 6 OAlie of i our Hb, we 
beg leave to refer to page 4 of Captain ’ report, where 
you will find that calculations were made for riba of various 


economical. An increase of the L 
reduction of the amount of materia} required to resist. an un- 
equal distribution of the load, w atthe sume time it 
prgrenee prt a The dasth of Sf om 
effeets of ’ gave 
the smallest amount of material needed to resist these com- 


“See Plate 1; Diagram: No. 2, of Captain Eads’ Report. 
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bined factors of strain. In to the stiffness of our 
bridge which you seem to doubt, we would respectfully refer 
you to of the Appendix to Captain Ead’s report, 
where vertical deflection of the rib under the most dis- 
advan us distribution of the load is calculated as not ex- 
ceeding 2.69 in., and the greatest horizontal deflection 0.8 in. 

Your objection in regard to the omission of spandril 
bracing falls to the ground, if, as we think we have conclu- 


sively shown, the rib a sufficient stiffness in itself. 
Very respectfully your obedient Servants, 
Hewry Frap, C.E. 


Caries Prsrrer. 
St. Louis, Nov. 15, 1868. 








THE “PARAGON” ENGINE. 

Amonast the new exhibits at the Smithfield Show this 
year is the so-called “ Pi m” steam engine, constructed 
by Messrs. Kittoe and Brotherhood, and of which we give 
engravings on the present page. This engine is arranged on 
the same principle as the “ Paragon” donkey pump, ] the 
same makers, of which we gave an illustra donlptive on 
page 159 of our third volume, and is remarkable for its 
simplicity and the cheapness with which it can be con- 
structed. 

It consists, as will be seen, of vertical cylinder, having a 
je cover which encloses the connecting-rod and crank, and 
which also supports one end of the crank shaft. The other 
end of the shaft is carried by a bearing formed at the top of 
a standard, which is cast in one piece with the bedplate. 
The piston is of cast iron, and is without packing rings, it 
having simply several grooves turned in it to prevent the 

of the steam. It is guided by a pair of horns 
which are cast on the upper side of it, and which work 
against the sides of the kind of box or casing formed on the 
upper cylinder cover. The space between the horns is 
just sufficient to date the ceting-rod, which 
is coupled directly to the piston by a pin passing right 
through the lattef. The connecting-rod is of wrought iron, 
the ends being well case-hardened, and it takes hold of a 
chilled cast-iron crank-pin cast on a disc on the crank-shaft. 
This disc is kept by the pressure of the steam against a face 
formed on the side of the chamber on the upper cylinder 
cover, and it thus makes a steam-tight joint, rendering any 





gland . As will be seen in the engraving, the 
crank-shaft passes through a long tubular bearing bolted to 
the side of chamber already mentioned, the flange at the 


outer end of this bearing having a radial slot formed in it 
which serves as a guide for the upper end of the slide-valve 
spindle. On the end of this latter is a projecting lug, which 
fits in an annular eccentric slot formed in the side of the 
boss of the belt pulley, this slot thus serving the purpose of 
an ecoentric, and working the valve. From what we have said 
it will be seen that the working parts are all enclosed, whilst 
they can be readily withdrawn for examination by taking 
off the cylinder and steam chest covers. Of course the con- 
struction of engine which we have described is intended for 
small sizes only, say, up to six horse power or so; and where 
a cheap and simple engine of such a kind is required it 
appears to be very applicable. 








Russtay Rartwars.—A few days ago the Roslavi-Orel and 
Kursk-Kiev railways were opened for traffic. They form 
two important links in the system of strategical line in the 
course of construction is Russia. The Orel-Koslavi railway, 
being a portion of the -Orel Railway, connects 
Petersburg-Warsaw with the os line, while 
the completion of the Kursk-Kiev railway leaves the dis- 
tance between Kiev and Balta the only gap in the Peters- 


“PARAGON” 








ENGINE AT THE SMITHFIELD SHOW. 


CONSTRUCTED BY MESSRS. KITTOE AND BROTHERHOOD, ENGINEERS, LONDON. 
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-PEED-WATER HEATER FOR PORTABLE ENGINES. 


CONSTRUCTED BY MESSRS. BROWN AND MAY, ENGINEERS, DEVIZES. 





Wr illustrate above the neat arrangement of feed-water | 


heater which Messrs. Brown and May, of Devizes, have fitted 
to their portable engines for the last twelvemonths or so, and 
which was first ‘exhibited by them at the Smithfield Show last 
year. The heater consists of a casting of the form shown in 
the sections, Figs. 2 and 3, this casting forming, as it were, 
two pipes, through the upper of which the exhaust steam is 
conducted by a wrought-iron inner tube. At the front end of 
the engine this inner tube opens into a larger cast-iron Pipe 
leading the uncondensed steam to the usual blast nozzle, 
whilst any water arising from condensation falls down, and is 
returned through the lower of the two pipes, formed by the 
main casting, to the back end, where a flexible tube is at- 
tached which conducts it into the feed-water tub. The feed- 
water is forced by the pump through the annular space sur- 
rounding the ust pipe, the pump being situated at the 
hind whilst the water is delivered into the boiler from 
the front end of the ing, as shown in Fig.1. The pump 
is always kept at work, when it is not required to deliver 
feed into the boiler, the water is allowed, by opening a cock, 
to return through the lower pipe of the casting to the feed- 
water tub. The heating of the feed water is thus continually 
going on, whether the boiler is being fed or not; and, alto- 
gether, the arrangement is found to answer its purposes ad- 
mirably. The apparatus is very simple and compact, there 
being nothing about it to get out of order, and, in addition to 
effecting a saving of fuck it forms a very convenient foot 
plate on which the man can stand for oiling the engine, &. 





Tae HaMMERsMITH axD Ricnmonp Ratiway.—lIt is 
officially announced that the new line of railway from Ham- 


mersmith to Richmond, ing the metropolitan 
with the various aco a the Beatle Westen will 
be opened for public traffic on the 1st of January. 








8. 








Mecuantcat Inpustry 1x Iraty.—One of the most im- 
portant mechanical establishments in Southern Italy is that 
of Pietzarsa, at Naples, belongi to the Societa delle 
Industrie Meccaniche. These employ about 1250 
persons, and are furnished with 300 machine tools driven by 
nine steam engines, amounting in all to 88-horse power. At 
this establishment they make tive carriages and every 
description of railway plant, iron bridges, boilers, cranes; 
pumps, war material, and marine engines up to 500-horse 
power. 

ExPerimeEnts on GuyPpowpsr.—A series of snperineets 
on wder is at present being carried out at Woolwich 
by the Codnanes Select Committee with the new chronoscope 
for measuring the velocity of within the bore of 


the gun, invented by Caplan A Nobl ato of the aya 
Artillery. The results hitherto obtained are preliminary, 


part of a second with great accuracy. 
Masor Patiiser.— Major Palliser, of “ chilled shot” cele- 
brity, has been made a C.B. 
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ASHCROFT’S ACCUMULATOR COTTON PRESS. 


CONSTRUCTED BY MESSRS. ANDREW HANDYSIDE AND CO., ENGINEERS, DERBY. 





(For Description, see Mr. Matheson’s Paper.) 
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COILED IRON RAILWAY KEYS. 

_ Ws illustrate below a form of coiied iron railway key de- 
signed and patented by Messrs. Muir and McIlwham, which 
appears likely to be extensively used in foreign countries, 
such as India, where, on account of the climate, wooden keys 
are found to give considerable trouble. The coiled keys, 
which are of the form shown in Figs. 1 and 2, are made by 
coiling an iron or steel bar, in a cold state, around a steel 
mandril. The mandril is made to revolve in a lathe, the bar 
being made to through a guide which traverses along 
the mandril as the latter coils up the bar. A good indication 
of the soundness of the bar is afforded by the amount of un- 
coiling which takes > oe when the key is removed from the 
mandril; but, in addition to this, the bars, before being 
used, are subj to an independent test, both by cold ham- 
mering and by placin, cosh bar. Se ba-temel on taal " 
18 in. — o applying a load of 4 Ib. in the middle. 
Under circumstances the deflection has not to exceed 

i — ar art made, —_ alee ane Same eeaen- 

tested by suitable gauge-plates, and finally they receive 
acuting of linseed oil to nas them from rust. "Tas keys 
considered most suitable for the rails and chairs in general 
use are made of Ww by ¥s in. bars, and weigh about 2 |b. 
each. Figs. 3 and 4 show these keys as applied to a cast- 


FIC. 4. 





iron sleeper. The keys, when driven in between the chair 
and rail, become slig’ tly ne for a length equal to 
the width of the chair, whilst the piece projecting at each 
retains its original size, and thus secures the key 
lace. The driving of these keys is effected by a kind 
or ram, which is furnished with a man which 
the hollow centre of the key, and thus keeps the latter 
being distorted during driving. The ram has shoulders 
on it so as to strike the top and bottom of the end 
il simultaneously, and the mandril portion of it is of such 
that it does not leave the key, when the ram is drawn 
enough to give the requisite force to the blow. 

of the keys we have described have now been in use, 
portion of the Great Indian Peninsula Railway, for 
a year and a half, and we understand that have 

iven such satisfaction that their use on that line is likely to 
largely extended, whilst they are also being sent out to 
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of the other Indian railways. The keys are being 
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made, we should state, by the Anderston Foundry Company, 
Glasgow, and are being supplied by Messrs. Thomson and 
Browning, of Victoria-street, who are the sole agents for 
them. 
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“ The Accumulator Cotton Press.” 
By Ewrs Marneson. 


Tue trade in cotton, under its many different apeee, 
forms-so large an item in the commercial activity of this 
country, and is so largely increasing, that every incident and 
Pp in production and manufacture possesses a corre- 
sponding interest for all concerned. 

Although for very many years the importation of cotton 
and its manufacture into fabrics have been among the 
greatest industries of Great Britain, it is only more recently 
that the production of the raw material has engaged any 
ponsiidenabts share of British capital and enterprise. The 
immense importance now, however, of the cultivation of 
cotton in India and the colonies, and through them to the 
mother country, is, of course, manifest to all. The growth 
of cotton in India, Egypt, and elsewhere was formerly so 
small in comparison with that of the Southern States of 
America, that it needed the artificial stimulus given to it by 
the American war, and consequent closing of the cotton ports, 
to produce a commercial success. 

This success has survived its immediate cause, and Indian, 
Egyptian, and colonial cotton now take a Ps ommar place in 
the British market. The rapid increase and present enormous 
extent of this trade may be seen from the fact that in the first 
six months of the year 1866, 119,000 tons of cotton were im- 
ported into the United Kingdom from India, and 30,476 
tons from Egypt. The shipment from India for 1868 shows 
an apparent decrease; but this is owing to the fact that a 
great quantity of cotton that was toamdaly sent from Bombay 
to the United Kingdom for re-shipment to the Continent is 
now sent direct ‘> nee and — a ~ cotton 
exports are really increasing ann . From Egypt, the 
amount exported to this country in first six months of 
the present year was 7000 tons more than in 1866, and the 
present crop promises to allow a still further increase. 

There are several disadvan with which India has to 
struggle. Assuming that the first cost of til and agri- 
cultural labour is the same, there then remains the immense 
difference between India and America in distance and time 
of transit from the port of departure to the port of arrival. 
From New Orleans to Liverpool the distance is 6000 miles, 
and twenty days’ voyage for a steamer. From Bombay to 
Liverpool fos the Cape) the distance is 12,000 miles, and 
takes 120 days. Thus in the race India is heavily handi- 
capped. The carriage of the cotton costs more, and the time 
expended in the voyage from India to England renders un- 
productive for a longer time the money represented by the 
cotton bales; and four months’ interest is of no small conse- 

uence in thesé days of close competition. It will be seen, 
erefore, that the cotton producer in India must study every 
item of expense, and that every detail of cost and incidental 
outlay is of greater importance to him than to his more 
highly favoured rival in the United States. If the Suez Canal 
were but open, the voyage by the Cape would be avoided ; 
but opinions differ as to the ultimate success of that — 





and route certainly does not exist at present. 
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* For Mr. Baldwin Latham’s 
of Steam to the Cultivation of ti 
evening, see page 521. 
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Isthmus Railway was intended for the same purpose, but the 
cost of transshipment and land carriage is so great that there 
is practically little advantage in bringing cotton that way, 
pe till lately it was only silk and other expensive goods 
that were brought overland. Recently a considerable amount 
of cotton hes Teas sent across the Isthmus, but until better 
arrangements are made for its t rt by the Suez Rail- 
way, only an inappreciable quantity of cotton will come by 
that route. 

It will be seen, therefore, there is every inducement to save, 
if possible, in the cost of freight. Now, the freight payable 
on bales of cotton is calculated by the ton of measurement, 
and not by the ton of weight ; and therefore the more cotton 
that can be compressed into a bale of given size the lower 
the rate becomes per lb., and the greater becomes the amount 
of profit. 
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The foregoing preface shows the important service that 
can be by powerful baling presses ; and while this 
is ly the case with India an Australia, it is true also 


for Egypt and other less veg an meee where = —— 

f irrigation and ti may form a large pro’ ion of the 
total cost. Monon i desirable that no ret should be 
lost at the port of shipment, but t @ packing process 
should be performed speedily. ‘ 

Considering that for many ‘an America had almost the 
monopoly of the cotton supply, it might be expected that as 
the trade grew up in India and Egypt, all the designs for 
the requisite apparatus could be at once copied from America: 
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As is well known, invention does not sleep in the United 
States, and it might be presumed that for any production in 
which the people are e , the best appliances would 
soon be discovered and e use of in that country. It is 
not surprising, therefore, to hear that for all the details of 

ressing cotton a great variety of plans have been tried. As 
hes been shown, however, there is no such urgent induce- 
ment to the merchant in America to compress so much 
cotton into a bale for the short voyage te England. 
cotton itself also differs from that wlodueed in India. It is, 
as a rule, cleaner and more elastic, and would require much 
more power to compress the same number of pounds into a 
cubic foot than is necessary with Indian gotton. 

While the cotton culture in India wag in its infancy, the 
quantity produced was too small to create a demand tor any 
sp2cial apparatus. Baling machines wepe sent out from 
England, but they were of a very primitive kind, Serew 
presses, something like those used for making cheese, were 
contrived. The next step was to work the vertieal serews by 
bevel gearing and a winch. Then, as the gotton trade grew in 
importance, there was devised a number of inventions and 
contrivances, some by engineeys, and others by the cotton 
growers, whose ingenuity was stimulated by necessity, the 
mother of all invention. Levers, screws, and wedges were 
tried alone and in combination. The wae of hydraulic 
pressure natually suggested itself for trial, but ip waa not 
very successful; no very great power was obtained, and the 
process by pumping was slow. 

Gradually improvements were made jn the lever ppesses, 
and these were generally preferred. Some of them may be 
mentioned. A Mr. McComb took great pains to make @ good 
baling machine, and patented several of his improvements, 
His cotton was forced up by two compound levers, dpawn tas 
gether by a chain worked by hand or steam, (see Fig, 1). 

Mason’s press (Fig. 3) had somewhat the same iple of 
levers, but was worked in a different way. A horigantal engine 
drove two machines, the crank-shaft running right and left 
from the engine. By gearing, a shaft parallel to the crank- 
shaft was driven at a oieent speed, and by means of right 
and left hand screws on these shafts two powerful levers 
were drawn together and forced upwards against the follower 
of the cotton box. Both thse presses are still in favour, and 
are used in considerable numbers; yet, however well they 
may be made, it is obvious that there must be severe strains 
upon the points through whieh the power is transmitted— 
strain, it must be remembered, which are excessively heavy 
at each occurrence of the final pressure to a bale. There are 
in Bombay companies formed specially for pressing cotton, 
and the leading merchants also have pressing factories of 
their own, and the’ different kinds of presses are held to be 
best by their respective owners. A maghine known as 
Hodgart’s cotton press embodies a very ingenious eombina- 
tion of hydraulic and lever powers. Fig. 2 shows the 
method by which the pressure is put upon the cotton by the 
foree of the hydraulic vam on the levers. The process by 
pumping being in ordinary presses slow, it was here en- 
deavoured to reduce the quantity of water necessary to be 
pumped by having a ram of small area, and by multiplying 
the power so gained by the levers. This press, at its usyal 
rate of speed, will pack ten bales per hour, and it is possible 
to do fourteen ; but this is too severe labour forthe men. At 
the time of the Abyssinian expedition hay was packed for the 
troops at the rate of fifteen bales per hour; but this was an 
exceptional and extraordinary speed that could not well be 
repeated. It is considered, in bombay, good work to pack 
eight to ten bales per hour with the presses generally used. 
All the machines that have been here deseribed are compound 
in their action, and are subject to severe and varying strains. 
The Bombay Press Company uses Nasmyth’s press, which is 
one of the best that has yet been invented. 

No diagram is necessary to show its action, which is ex- 
tremely simple, The pressure is effected by three hydraulic 
rams placed side by side. At the igning of the stroke, 
while the cotton is in a pliable state, the power is applied by 
one cylinder only. Toward the end of the stroke the other 
two rams are also set in motion, the two cylinders having 
been previously filled with water, so as to save time in pump- 
ing when the power is supplied to them. 

Mr. George Ashcroft, levee given this subject much at- 
tention, invented and patented a machine in which he ob- 
tained the power of hydraulic pressure combined with 
rapidity. The first and easy pressure on the cotton was 
rapidly effected by a steam piston, only the final and severe 
pressure being given by ahydraulic ram. This press worked 
satisfactorily, and would probably have been pushed to 
success by the inventor, had he not thought of something 
better. If the first evolving of a simple but important me- 
chanical principle be a great thing, the extension of it to 
processes in which it has not been adopted before is of almost 
equal practical importance. Mr. Ashcroft determined to 
apply the aceumulator to a cotton press, and has most suc- 
cessfully done so. 


Before describing this machine, the writer would remark 
that he had very much wished to obtain accurate information 
of the machines used in America, and felt that no discussion 
would be complete that ignored the practice of the greatest 
cotron-growing country in the world. He had failed in pro- 
curing drawings from the United States, but has had a long 
letter from an engineer in New York, who has given this 
subject his special attention for many years, and who sends 
home some very interesting particulars, As might he ex- 
peeted, there are in America a vast number of inventions for 
all processes connected with eottan, In the various cotton 
states there are differences of custom as to the size of the 
bales, and so in Texas, North and South Carolina, Georgia, 
and Florida, there are different kinds of baling machines 

Levers and serews, hydraulic and steam presses, have 
been combined in many different ways, and with varying 
success, Wood is more used in America than in England in 
the construction of machines, and machines so made would 
probably not find favour elsewhere, Very aay English 
machines would be condemned there. As one of the inci. 





dents arising out of the war, when the Southern ports were 
shut out from the rest of the States, the Siediple peunem 
took over English made presses, and, among others, some of 
McComb’s, but they found ne purchasers, Eyery other 
detail of cotten packing is studied by inventors in the States, 
and the cuneapendenh haha referred to says that there are 
some fifty different —_ even for modes pf fastening the 
baling hoops. Inthe London Patent Office the writer has 


It would be interesting if the printing of the — oe 
weng to result in the supplying definite information from 
America on the whole subject. 

The Accumulator Cotton Press is the inyention of Ms, 
George Ashcroft, who designed the maghine to fulfi two 
maig requisites of great power and of speed, in 
theary there is no limit to the force that ean be exerted by 

ic pressure, in pragtice the difficulties commenge at @ 
certain point, So far ag these machines have been used 
hitherto, a maximum preasyre ef two tons to the square inch 
has been employed ; but even with this enormous 
it is necessary to have @ very considerable area of yam to 
obtain the required total, and to got this with one eylinder 
involves cal difficulties, well known to engineers, It 
at all times requiges great eare and skill to cast @ 
capable of taking high hydraulie pressure, and the pisk in- 
ereases very rapidly with the diameter of the gylinder. 
While with a small diameter, a moderate thickness i | metal 
will successfully endure enormoys pressure, cylinders of large 
diameter must be made of strength to resist fraetupe, But 
as beyond a certain thickness cast-iron becomes spongy and 
poroys, such casting would be.liable to unsoundness and the 
water would ooze through to the surface. Morgoyer the 
castings would be inconveniently heavy and diffigult te trans: 
. In the present invention the required gpea ig 

by placing three cylinders with 8 in. rams side by side, and 

giving a total area of 150 in., a foree of 300 tons is pro- 
duced by the pressure before named, If necessary this 
pressure could be increased, as, in fact, a much higher de- 
gree had been obtained with hydraulic presses, 

The box in which the cotton is pressed is in plan of the 
dimension usual for a marketable bale, and in height suffi- 
cient to hold enough loose cotton to give a bale of the re- 
quired thickness when pressed. ‘Ihe box is made entirely of 
wrought iron, strongly framed, and the upper part of it, 
where the ultimate pressure is received, is of considerable 
thickness, This part of the box is planed all over, so as to 
present a true and smooth surface to the cotton. The deers 
are made so that three of the four sides can open. One of 
the special points in this invention, for which a separate 
patent has been seeured, is seen in the revolving boxes, the 
advantages of which will be apparent when the operation of 
the machine is described, The “ accumulator” is of the well- 
known simple kind, consisting of a cylinder and ram, the 
latter supporting a bex which, as the ram ascends and 
descends, moves up down in guides. ‘This box can be 
mule either of wood or iron, and can be filled with any heavy 
substance, such as stone, iron, or gravel, 

‘There ave a set of three hydraulic pumps of equal size, 
driven by a pair of horizontal engines. From these pumps 
there are communicating pipes to the aecymulator and press 
rams, and to the small differential eylindev. 

The mode of working is as follows: ‘The house consists of 
a ground fleor and two floors above. Upon the und floor 
are fixed the steam-engine, the pumps, and the press and ac- 
cumulator eylinders; but the latter might, if necessary or 
convenient, be place a hundred yards away. The framework 
of the press reaches through the floor to the top of the 
chamber above. In the uppermost chamber the loose eotton 
is steved, and when the baling takes placé at the port of ship- 
ment the ginned eoiton generally arrives in loosely packed 
bales. On the centre floor are the handles for working the 
valves, and here is posted the engineer who has control of 
the machine. 

During the whole time of pressing and baling the eotton 
the engines and pumps are at work. The dead load in the 
aceumulator box is foreed up with a pressure on the ram of 
less than one ten to the ineh, the exact weight in the box 
determining the precise de of pressure which has to be 
exerted upon the ram. This accumulated power having been 
obtained, the apparatus is ready for work. 

The men upon the top floor having placed the bagging in 
the box, and filled it with lopse cotton, which they trample 
down, the men below push the revolving hoxes round, so 
that the cotten-filled box is over the rams, The boxes 
revolye upon the strong vertical column, the weight being 
taken on balls, which rest upon the collar, the bearing 
surfaces above being turned and bored to fit. 

A portion of the floor revolves with the boxes. The hoop- 
ing irons having been placed in recesses at the top of the 
press, the engineer opens the valye which admits the high 
pressure water to the rams, At once the aecumulator box 
descends, and the three rams of the press ascend, forcing the 
loose bottom of the box upon the cotton. But as the accu- 
mulator box descends, the pumps being still at work, in 
some measure restore the height of the water column, and 
the accumulator ram gentl Is and d Is as the 
water is thus withdrawn and restored, When the cotton is 
compressed upwards as tightly as the rams can foree it, the 
engineer shuts the yalye which admits the water from the 
accumulator and the pumps, and opens one which admits the 
water from the differential cylinder, By means of rams of 
different diameters the pressure given by the pumps is in 
this cylinder multiplied. The syperior power thus produced 
forees up the three rams, and with them the cotton, the last 
few inches of the stroke to the ultimate point desired, One 
of the doors of the box is then opened, the hoops are fastened, 
and then the other doors being opened, the water in the eylin- 
ders is let to waste, and the rams descend. The elastic cotton 
at once expands into the small distance allowed by the haops, 
and with but slight assistance from the workmen the bale 
tumbles frem the box and falls down a shoot to the floor 
below. Meanwhile the other box having been filled .with 


The | seen more than a dozen specifications on the same 








cotton, it ig pushed round into its place over the rams, and is 


in its turn subjected to the of the water, and so the 
process is repeated without Eicadeden. ‘ : 

The merits claimed by the inventor for his machine are as 
follows: It being acknowledged that of all mechanical app'i- 
ances hydraulic pressure exerts the greatest force, full ad- 
vantage is taken of the fact by having a large area of rams 
and a high pressure. More t 30]b. of cotton per eubic 
foot can be gompressed and held within the hoops for ship- 

t end as after pressing, the elastic cotton expands, and 
tlighily stretehes the hoops, a larger quantity than 301b. has 
to be squecaed moment ot pressing to obtain the 
above result, The and smoothness of the process 
obviates the exeesgive wear and tear which is unavoidable in 
i pressure is obtained by levers or screws. 

leathers is extremely small. 

recently on this point, and 

differed from each other on 

ve 10 per cent, of the 

wasted by the friction of the leathers, 
has been most successfully investigated 

, who by his experiments, which «ro 

in admirable little treatise published last year, 

proves that the Seven of the leathers on an 8in. ram is 

about sicth part of the total load, the decimal varying from 

0,83 to 0.50 accopding as the leathers arc more or less worn, 
! 


and well ov gpa: ubrigated, 
eet inal of me _—T'he principal of the —— 

f wor eranes, opening dock gates, 
* Ss 


man other purposes, has in operation some time. 
It is bable that sanner or later some jes would have ap- 
ied it to cotton baling presses, but at any rate Mr. Ashcroft 
done it, ond ie aa: Instead of the power, whether it 
pe eh of steam, water, men, or cattle, having to | applied 
necessary in other poneee, with concentrated energy 
} A. the short time of actual compression of the cotton, 
in the present come duying the whole time of filling the 0 et 
changing them, »ing the bales, the pumps are quietly 
at work Torin UP Be ton Hecate box, which at the proper 
mement gives forth all its power and does all that is required 
in a few seeands, The reyalying boxes are an ingenious part 
of the machine, and by their arrangement obviously save 
much time. ‘Twenty-five or more bales can be packed and 
hooped per hour, 

Endurance—The power being direct acting, there ave 
few parts that are ligble to need repair, and the ogeasinnal 
renewal of the packing-leathers entails but a small expense, 

In Alexandria the accyinulator press is in full operation, 
and at Bombay also it is exciting much interest the 
eotton merchants, some of whom are now in treaty with a 
yiew to its adoption there,- 

In conclusion, the writer would remark that the import- 
ance of the cotton trade having been the cause of so many 
attempts to make good the same cause is no less a 
stimulus now. The cotien is increasing 80 rapidly in 
India, Egypt, and else: , that the best machines will un- 
doubtedly have to be advpted by all those who wish to keep 
pace with the a The railways that are being opened re- 
move one S Lindrance to the cotton wer. itherto, 
the cotton has been packed logsely in the wing districts 
by the natives, and has had to be repacked at the pert, the 
merchant not daring to send to England bates that might be 
filled with dirty cottop, or with stones to inerease the weight. 
‘The inland carriage of the cotton is very expensiye, and like 
the freight by ship, is caleulated by the bulk oecypied by 
the cotton, It has been almost impossible tq take up 
country the hegvy machinery necessary for pressing bales in 
a marketable condition, but as the railway system is de- 
veloped, it is probable that in the centre of the growing dis- 
tricts proper presses will be established. Mr. Asherolt is 
now giving his attegtion to a village press, the particulars of 
which he may pogeibly send home to the society. 





machines where the 
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Freyoy ATLayqic TxLecRaPu,—'he first general meet- 
ing of the shareholders a! the Societé du Cable Tpansatiantique 
Francais (Limited) was held on Tucsday lagt at the City 
Terminus Hotel; Mr. E. Halsey in the chaig. report 
stated that the whole of the capital offered to the publie had 
been subscrihed, and the full sum of 84, per share had already 
been paid upon 39,034 shares, The directors were taking 
active steps to obtain prompt payment of a Over 800 
shepee be been fully paid up. The pan of the deep 
sea cable was ing rapidly. to t time 
ob aputiaal niles bad Goce completed, ond abtut BB miles 
were being handed over by the contractors verry: The 
second cable, for the shallower sea between St. and 
the United States, woud be commenced next wi and its 
manufacture was computed to proceed at the pate of 50 miles 

r week. The Great Eastern was now being fitted out at 
Epasenen, and would commence receiving cable en board at 
the beginning of January next. The French Govern- 
ment was making the necessary arrangements for the erection 
of land lines between Paris and Brest, and between Dieppe 
and Brest, for the special use of this company, so as to con- 
nect for the first time, Londan, Paris, and the United States 
by direct lines of tele; raph. The chairman, in moving the 
adoption of the report, congratulated the proprietors on the 

rogress made in the construction of the cable, Since the 

ate of the report 87. per share had been paid on 2000 more 
shares. About 500 miles of cable had been made, ‘he 
Great Eastern steamship had been fitted up with every 
appliance for laying the cable, and in addition three large 
steamers would be engaged in carrying and laying the heavy 
shore ends. Jt was expected that the company would be in 
a position to commence laying the cable on the Ist of July 
next. 

TestimostaL.—A gold watch and chain of 


and beauty has heen presented by Mr, Hi frrcenee to 
ee ae sckoowiemact of sate 

r, ustria German : 
Tho watch bears the ingeripton >" Erpened to Ferdinar 
Kohn, Esq., by Henry, ney, 28 8 token of esteem and 
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PONTIFEX’S UNION CASK FITTINGS. 


MESSRS E. AND W. PONTIFEX AND WOOD, ENGINEERS, LONDON. 
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BREWING AND BREWERIES. 
No, XXXVL* 


Tue Process or Fermentation. (Continued.) 


In describing the. various systems of carrying out 
the process of fermentation adopted in different parts 
of the country, we cannot do better than commence 
with that generally followed in Scotland, as it is one 
of the least pretentious. Formerly it was the prac- 
tice amongst the Scotch brewers to employ fermenting 
rounds oy. and to cleanse from these difectly into 
the casks in which the ale was sent out. “The fer- 
mentation was completed in the rounds, so that it was 
quite fine when delivered into the casks, and the latter 
required no ‘topping up” or addition of ale to replace 
a loss pbc by working. Under this system the 
process of fermentation required from one to three 
weeks for its completion, according to circumstances, 
such as the quality of the ale, the state of the weather, 
&c. The wort was usually pitched at a low tempera- 
ture, say, 51° or 52°, and no more yeast was used 
than was absolutely necessary, and if the quantity at 
first introduced did not produce-a sufficiently active 
fermentation, it was in customary to make it more 
effective by rousing up the contents of the rounds 
twice a day, or, if required, a further quantity was 
added and well stirred in whilst the fermentation was 
going on. The yeast formed was not skimmed off, and 
the fermentation was allowed to proceed until the ale 
was reduced to about one-fourth of the origival gravity, 
or the attentiation proceeded so slowly as not to ex- 
ceed half a pound or so per. day, when, as we have 
said, the ale was drawn off into casks. For some days 

revious to the drawing off, the head of yeast was not 
Gisturbed, and it thus floated on the surface as the ale 
was drawn off from below. 

At the present time the process above described has 
become modified by the general adoption, in most parts 
of Scotland, of cleansing squares, into which the ale is 
discharged from the fermenting rounds when within 
two or three degrees of the required attenuation. In 
the cleansing squares the ale deposits its yeast, and 
becomes cool and fine, and from the squares it is drawn 
off into the casks. Both the fermenting rounds and 
the cleansing squares are in the best arranged breweries 
fitted with “ attemperators,” or coils of pipes, through 
which cold water can be caused to flow for the pu 
of keeping down the temperature of the ale if required. 
On the Scotch system, however, the amount of refri- 





poriies power required for this purpose is far from 
eing great, as the fermenting rounds are almost 
always of very moderate size, their capacity seldom 
exceeding 40 barrels, whilst even if larger they are 
still made shallow, so that there is a large area of ex- 
wee surface, and consequently a considerable loss of 
heat by radiation, &. The depth of the ale in the 
tuns is seldom more than 4 ft., and the wort is usually 
pa at a temperature of from 52° to 57°... The 


ermentation in the rounds generally occupies from’ 


four to six days (during which the heat rises to 70° or 
72°) and the cleansing in the squares from twenty-four 
to thirty-six hours. Engravings of a well-arranged 
brewery, designed by Mr. James Steel, of Glasgow, 
for working on the Scotch system, appeared in our 
number of May 8th last. 

In Yorkshire and the northern and western counties 
of England, a system, known as the “ double-square” 
system, has been, and is, very largely used. Accord- 
ing to this system, the fermentation is carried on in a 
somewhat deep “square,” divided about the middle of 
its depth by a horizontal partition. having an opening 
in it. The worts are contained in the lower portion of 
the square, whilst the upper portion above the par- 
tition is used as a chamber, into which the yeast rises 
through the opening already mentioned. ‘The system 


is very similar in principle to the old Edinburgh 


method of working already described, the process of 
fermentation being in each case a slow one; but, 
according to the Yorkshire plan, instead of the yeast 
being beaten into the beer, the latter is occasionally 
pumped from the lower chamber of the square into 
the upper one, where it becomes mixed up with the 
yeast before again flowing down into the lower com- 
partment. The squares used in this system are very 
commonly made of stone, and the double square in 
which the fermentation goes on is enclosed in another 
larger square, a space being left between the two into 
which water can be admitted for regulating the tem- 


ee. In the “‘ double-square” system the beer is 


ept during fermentation at a temperature of about 
62° or 64°, and this temperature, when the desired 
attenuation has been reached, is reduced—by circu- 
lating water through the exterior chamber and through 
attemperating pipes immersed in the liquid—to about 
56°, a-temperature which is maintained whilst the 
cleansing is going on. 
At the large London porter breweries, where immense 
quantities of liquid have to be dealt with, the ferment- 


ing tuns used are of very great size, their capacity in 
some instances réaching 1500 barrels. More ie. 
however, they are smaller than this, say, between 
200 ana 700 These tuns, which are in some 
cases square and in others of round shape, are in 
almost all instances made of wood, and it is essential 
that timber —. in the construction of these 
and all other tuns should be thoroughly well seasoned, 
or the sap will mix with the wort, and cause 
more or less mischief. The round tuz3 are made of 
staves held together by hoops like those of a cask, 
the bottoms being supported by the beams on 
which a 3 whilst in the-case of the square 
tuns the planks are fastened together by bolts passing 
through them” edgeways, and the flat sides are con- 
ne by. cross ‘stays, and stiffened by external 
beams. In ‘the’ large squares containing 10 ft. or 





aT "HY =~ 
ii 


| ee | 
a 


i Diy 


i 


IN l My 
"NR 


co 


un: yas 
Chrome | 





PARACHUTE AND LIFTING GEAR, AS MADE BY MESSRS. E. AND 
W. PONTIFEX AND WOOD, ENGINEERS, LONDON. 


12 ft. of wort, the pressure on the sides is very con- 
siderable; and care a to be taken to stay them effi- 
ciently, and thus prevent distortion and consequent 
leakage. The square tuns have the advantage that 
they can be stowed with less waste of room than the 
round tuns ; but in other respects the round form is 
the best one for wooden tuns, and it should always 
be adopted where space permits of it. In the 
majority of cases the fermenting tuns are fitted with 
attemperators, or coils of copper pipes, sometimes of 
a round and sometimes of an oval or flattened section, 
through which cold water can be made to circulate. 
A common plan is to carry these pipes round the tun at 
a short distance from the sides, and to support them 
by brackets fixed to the latter. In many instances 

so, they are fitted so as to be readily removable for 
cleaning or repairs. At Messrs. Mann, Crossman, 
and Paulin’s brewery the squares, which have a ca- 
pacity of from 170 to 320 barrels, are fitted with at- 
temperating pipes, which extend across them, a short 
distance below the surface of the wort. Attemperators 
thus fitted are capable of acting very efficiently, as 
the wort cooled by them immediately descends and 

ives the warmer currents free access to the pipes. 
Before the plan of fitting the tuns with attemperating 


expedient 


pipes came into use the somewhat clumsy 
of immersing in the wort casks filled with hot or cold 
water, used to be resorted to for the purpose of ac- 
celerating or retarding the fermentation as the case 
might be. The casks so used were called “ nurses,” 
and the entry in the brewing book that on such a day 





so many “ nurses” were put into a certain tun pre- 
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sented rather an alarming appearance to a novice. | far in the fermenting tun there is a strong chance of the in ly constructed rooms, however, we 
“Nurses” are still used at some breweries, although | process being in and of the beer co ly i fod ap eerie of this: kind are un- 
the attemperating pipes are much more convenient in ining too sweet. ‘The rounds being completely | founded, and it must be remembered, moreover, that 


every way. As regards the cooling power of atiem- 
perating pipes, we must refer to our previous articles 
on refrigerators, where particulars of the quantity of 
heat which metal surfaces are capable of transmitting 
from one liquid to another will be found. (See page 
422 of the present volume). 

Although, as we have said, the large fermenting 
tuns are in the majority of instances fitted with attem- 

rators, yet these are not used at all breweries. 

or instance, at Messrs. Reid’s establishment, the: fer- 
mentation is commenced in tuns holding 1500 barrels, 
which are not fitted with attemperators, and no 
attemperators either are fitted to the cleansing rounds 
There are, at Messrs. Reid’s, four tuns of the size we 
have mentioned, and there is a peculiarity about them 
which we should mention here. In place ofthe tuns 
being open at the top, they are — closed, with 
the exception of a small ‘opening left for sampling; 
whilst the carbonic acid gas evolved during fermenta- 
tion is led off by descending pipes*into a reservoir, 
where it is stored. From this reservoir it is drawn off 
at intervals into india-rubber bags, and taken away by 
the Aérated Bread Company, by whom it is used in 
the manufacture of bread on Dr. Dauglish’s system. 
This is the only instance in which, so far as we are 
aware, the carbonic acid gas evolved during the fer- 
mentation of beer has been turned to profitable 
account; but there are no doubt many instances where 
it might be similarly utilised. 

At some of the London breweries large quantities of 
ice are used in the summer time to restrain the rising 
heat of the wort during’fermentation, as well as for 
preserving yeast, &c. the case of the fermenting 
wort the ice is used both to cool the air of the tun 
room and also the wort itself, it being in the latter 
case commonly immersed in the wort, iio is made of 
greater strength*than would-be otherwise necessary, in 
orderitialiow for the reduction of gravity caused by 
the resort ofthe itocee Mes. Tru- 
man’ } @ second ice-making machine is, as we 
have @ie@ady'stated; being put up byMessrs. Siebe for 
the piseposeof cooling: water to be azo — through 
the ateemmpertting pipes immersed in«the fermenting 
wort, andforthisparpose such a machine is excellently 
adapteds»"Lieaving ‘these matters, however, we must 
now proceed withour account of thesystem of carry- 
ing out theprocess:of fermentation followed in the 
London porter-breweries. 

Ofcourse wheresveh quantities of wort as those 
we have mentioned are collected in the fermenting tuns 
it would im most cases be more or less, difficult to com- 
plete:the fermentation satisfactorily in these vessels ; and 
it istherefore the practice amongst the London brewers, 
after:the fermentation has proceeded to.a-tertain ex- 
tent, to divide»eut the beer from the tuns into 
a number of pontoons ‘or’ cleansing rotinds, having a 
capacity of from about five to twelve barrels each. 
Stout, for instance, having an original gravity of, say, 
32 lb. per barrel, is usually pitched at a temperature 
of about 56° or 57°, the quantity of yeast added 
being about 1}1b. per barrel, and the attenuation is 





allowed to go on in the fermenting tuns until the 
gravity is reduced to about one-half of its original | 
value. ‘Lhe beer is then divided: out into pontoons or | 
cleansing rounds, when the fermentation is’ com- | 
pleted, the final gravity being for the ordinary London | 
trade 9 or 10 lb. per barrel. In the case of orter | 
the original gravity is usually from 20 to ‘22 lb. per) 
barrel, and the fermentation is continued until the | 
vity is reduced to about one-third this amount. | 
n the case of porter the quantity of yeast added is | 
es about 1 Ib. per barrel. 
leansing rounds, squares, or pontoons, consist of 
covered vessels, each furnished at its upper side with | 
an opening through which the yeast formed by the fer- | 
mentation of the contained beer can eseape. The | 
rounds are completely filled with beer, and as there is | 
acertain loss of liquid during the progress of the} 
cleansing they have from time to time to be filled up | 
in order that the proper level may be maintained. | 
This refilling is termed “ topping up,” and it is some- ' 
times performed by hand at intervals and sometimes 
by an arrangement of ball cock or similar self-acting | 
valve. The supply of beer necessary for maintainin 
the level in the pontoons is drawn from rounds en | 
at a higher level, and termed “ topping-ap rounds,” | 
and which are in many cases filled with a well fer-| 
mented beer. The action which goes on in the} 
cleansing rounds is a very important one. In the first’! 
place the division of the beer amongst a number of | 
small vessels greatly checks the fermentation, so much | 
so in fact that unless care is taken to push it sufficiently 


re 
filled with the beer, the yeast formed rises through the 
openings in the heads, and is conducted by spouts or lips 
to troughs or backs, in which it is collected. By this 
process the beer is-gradually freed from the particles 
of yeast and glutinous matters held ix" and 
which if not removed ‘would keep the age 
turbid. It ition of 
water used in 
cess of cleansing, as when the water contains « con- 
siderable proportion of compounds. of lime, a double 
decompositiomis set up with the salts present in the 
malt, and congequ in’ the wort, the result bei 


. | the formation of a lime salt which is precipitated an 


carries down impurities with it. We have more 


to say about the rn Bay presently — 


clusively made of wood}: 6ommon: still A 
largely a bging ome casks - von: end in 
groups of four spouts’ leading openings | 

the upper h of the casks to a vertical spout carried 


down through the space in the centre of the group. 
At Messrs. Reid’s there are some exceedingly fine 
ranges of such rounds, these being in some of the 
rooms disposed in two tiers. The rounds at Messrs. 
have ‘each a ‘of 6% barrels, and they are 
‘Or “ topped up” by an arrangement of self- 
acting valves. From these rounds the beer is pum 
through:ameattemperator ortefrigerator to a settling 
tank, and thence into the vats. me fine ranges of 
rounds have'also lafely been put up at Messrs. Mann, 
Crossman, and Paulin’s brewery, the vertical spouts 
in this case conducting the yeast into rectangular slate 
backs arranged below the rounds, and from which the 
drawings are pumped up to a tank on the top of the 
brewery to be passed through Rosindell’s yeast presses. 
Below the yeast backs again are arranged settling 
tanks, into which»the beer is discharged from the 
cleansing rounds, and from which it is pumped through 
a refrigerator to the-vats. 

We have. saidyghat, until lately, cleansing rounds 
were almost always made of wood ; but now cleansing 
squares constructed of slate are coming largely into 
use at our principal breweries. Slate, indeed, seems 
to be the very best material that can be used, either 
for the construction of cleansing squares or for tanks for 
holding cold beer, but care has of course to be taken 
that the slabs forming them are connected in a proper 
manner. At Messrs. Truman’s brewery Mr.. King, 
the engineer of the establishment, has put up some 
exceedingly fine ranges of slate squares, and others 
have been erected at Messrs. Barclay, Perkins, and 
Co.’s brewery by Mr. Beckwith. Mr. Beckwith so 
connects the slabs forming the squares that no metal 
is exposed inside. The squares are arranged in 
groups, and the slabs forming the divisions between 
the squares are gounet to that forming the front of 
the group in the manner shown in the subjoined 
sketch. It will be seen*that the bolts securing the 





front slab are screwed into nuts sunk in the division 
slabs, the hole ee the nut being filled in with 
putty: In some cases the slabs of slate squares are 
connected by angle pieces of gun-metal and copper 
bolts, the angle-pieces and the heads and nuts of the 
bolts being tinned. The squares may be a d in 
various ways, according to circumstances, a good plan 
being to arrange them in a series of double rows, 
having spaces between them into which the yeast is 
discharged. The “lips” or short spouts by which the 
yeast issuing from the openings in the tops of the 
cleansing squares is discharged into the yeast troughs 
are made sometimes of copper tinned, sometimes of 
tinned wrought iron, sometimes of: wrought iron 
enamelled, and sometimes of cast iron painted and 
varnished. Lips of this latter kind have. been fitted 
by Mr. Beckwith to the squares at Messrs. Barclay’s, 
and they are stated to answer well, whilst they are un- 
doubted! cheaper than the other kinds. 

The objection has been sometimes raised to the 


employment of slate for cleansing —— that it is | 8 


too good a conductor of heat, and that, therefore, the 
beer contained in such squares is too subject to 
atmospheric variations of temperature. With squares 
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ait edo pe = pees gional 
ups, the area of surface exposed by each square is 
at sal with its contents. Of the clean- 
liness. slate»squares . it, isimpossible to speak too 
instances fitted with 





vat the London 
ounds, yet this is 
not always the case. Thus, at Messrs. Mann, Cross- 
man, and Palin's the fermentati porter and stout 

ve commenced’and finished in squares 
holding from 170 to 320 barrels, these squares being 
fitted with attemperators and with * hutes,” into 





wand Bealls ha i , a Mann, Cross- 
lin | -lately put up ranges 
have Rivendy mentioned. 

‘ ery the fermentation of 
is ed. in ing 600 barrels, and 
completed in some cases in rounds having a 


eapacity of 54 barrels each, and in others in hogsheads 
arranged in a somewhat similar Manner to the Burton 
“unions,” which we shall describe. presently, except 
that instead of being hung on trunnions they are fixed 


. 
‘ 






on the floor. . ws Deas . 
aj Our. remarks:on the system ler e 
at the London» breweries:have prin- 





cipally to porter and stout. In the case of ale, 
usual to employ much smaller ‘nado tuns than 
those which we have mentioned as-being ysed for porter, 
and immany instances the fermentation is completed in 
these tums, no cleansing rounds. beipgemsed. Thus at 
Messrs. ‘Hoare’s brewead Sauer used for the fer- 
ales. contain about.140 barrels, 
at Messrs. Charrington’s tunsholding. 125 
barrels others holding..250 barrels apesemployed. 
At both Messrs. Hoare’s and een hat n’s the 
tuns are fitted with small “ parachutes,” by the aid of 
which the yeast can be removed, andythe fermentation 
thus checked. At both Messrs. Hoare’s and Messrs. 
Charrington’s the fermentations of the ordinary ales 
are completed in the tuns we have mentioned; but at 
Messrs. Charrington’s the ale, after being casked, is 
allowed to cleanse further, the casks being arranged 
on stillions or gutters, by which the yeast is received. 
The casks are filled up as required by hand. At 
Messrs. Hoare’s the fermentation of the pale ales is 
completed in union casks on the Burton system. At 
the City of London brewery the fermentation of ales 
is, in some instances, commenced in tuns having a 
capacity of 140 barrels, and is completed in cleansing 
casks similar to those which we have already men- 
tioned as being used at the same establishment for 
porter. At this brewery they have also some copper 
fermenting tuns capable of holding 40 barrels each, 
these tuns consisting of a copper vessel enclosed in an 
outer casing containing water. In these tuns the 
fermentation is commenced and completed, the tem- 
— being capable of being ted by circu- 
ating water between the tuns and their casing. As 
far as we are aware, the employment of tuns of this 
kind is peculiar to the City of London Brewery. 
We have several times alluded to “ parachutes,” 
and we must now describe this apparatus. For this 
we shall refer to our pengpcilee Save the pre- 
ceding page, which represents an excellent form of 
such an apparatts as constructed by Messrs. E. and 
W. Pontifex and Wood, of the Farringdon Works, 
Shoe-lane. The parachute consists of a kind of funnel 
made of copper, and having a stem which extends 
through the bottom of the tun, and which is provided 
within the latter with a telescopic joint. By means 
of the lifting arrangement the height of the parachute 
can be adjusted so that its lip is just above the level 
of the beer in the tun, and as the yeast formed will 
thus flow over into the ute and down through 
the tubular stems, the cleansing action can go on in 
the same manner as in the cleansing rounds. As the 
cleansing proceeds, there is, of course, a certain loss of 
liquid from the tun, and the parachute has therefore 
to be lowered from time to time to keep it at the 
proper level. In some cases parachutes are balanced 
so that they just float on the surface of the beer, and 
they then descend of themselves as the level of 
liquor falls. In our illustration the parachute i 
shown as extending over almost tie entire area of 
tun, but this is not by any means always the case. In 
a ee 
area in proportion to the surface exposed by the 
is then skimmed into it. 


beer, and the 
line vi parachutes are some 





fitted to fermenting squares, : 
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that extend right across the squares. By the aid 
prone rains ag. areeany ete 26 Baga 2s 
ao “pe and ee 
system 0: dtuninn into tuns, a sys- 
pi which not oily involves a considerable waste of 
beer, but also renders it almost impossible to keep the 
tun-room neat and clean, as it should be. 








FORTIFICATION.—No. XVIIL 


Tue subject of our present article being si 
operations,- might easily be extended over a far wider 
space than our immediate purpose demands. 
most impressive proofs we find in history of the vast 
mechanical resources and engineering skill of the 
leading nations of the ancient world are to be found 
in the records of their attacks and defences of their 
fortified cities: Among the most memorable of these 
are the siege of Tyre by Alexander the Great, the 
siege of Rhodes, and of Syracuse, defended by Archi- 
medes. We would gladly give details of these, if 
space rmitted. As in our own times, a first con- 
sideration was to shut in the garrison and shut out 
relief. To insure this object, a surrounding line of 
works was constructed two or three miles from the 

lace, with their front to the country, to repel a re- 
foviats force. This was termed a line of circumvallation. 
A similar concentric line was thrown up as near the 
fortress as the besiegers could prudently approach, at the 
commencement, to prevent the chances of their being 
surprised by a sudden dash or sortie of the garrison. 
This was termed a line of contravallation. In this way 
Cesar entrenched himself before Alexia, and held his 
position against the attacks of greatly superior numbers 
inside, and four times his own forges outside. It 
would be truly interesting, doubtless, to many readers 
if we could trace, step by step, the developments of 
power and exhibitions of skill in this branch of war- 
fare that mark every succeeding age to the present 
time ; but, naturally, our chief concern is with what 
immediately affects ourselves. We may dwell betimes 
with interest on the past, but we must give earnest 
thought and close attention to the present. 

The form of fortress we have adopted for attack, to 
illustrate the leading principles by which siege works 
are carried out, is constructed on ‘ Vauban’s first 
system,” which we have described in Number 15 
of our series. The attacking force, as a rule, is 
greatly superior in strength to the garrison of the 
fortress, and their object, when a coup-de-main or 
escalade is deemed too desperate a resource, is to 
make a breach, a passage in the walls, to admit of 
their rushing in, crushing the defenders, and seizing the 

lace. If the fortress be covered by a single wall, or 
ine of works, exposed to view to, or near, the foot, a 
breach is easily made by a powerful battery, and the 
overwhelming of the garrison is soon effected., When 
the works are skilfully constructed, so that the 
revetments of the rampart and counterscarp are well 
covered. masonry, as in the example we gave in 
Number 15, a regular system. of siege works, as in 
Fig. 65, must. be adopted—a system of covered ways 
connecting the required batteries, and leading to the 
edge of the ditch. The parallels and the zigzag ap- 
proaches are constructed in the way we have de- 
scribed in our last article, Number 17. The re- 
quired breach, when the ditch is deep and well revetted 
on. both sides, cannot be made but by a battery on, or 
very near, the edge of the ditch, and the whole sys- 
tem of siege works here shown are defensive works for 
offensive purposes—to protect the besiegers who are 
labouring to secure, with the least possible loss, the 


means of establishing such batteries. The central | be 


battery, m, batters to subdue the fire of the left face, 
and. enfilades the right face of bastion A, and also 
brings a direct fire upon the right face, and enfilades, 
or ricochets, the left face of bastion B.. It is, as 
may be seen, armed, in part, with mortars for vertical 
fire; and it sweeps with its fire the branches of the 
covered way opposite the faces of the bastions it en- 
filades. Battery 4 brings a direct fire upon the left 
face, and e or ricochets the right. face of the 
ravelin of the front attacked, and sw the. branch 
of the covered-way parallel to the right face of this 
ravelin. Battery o brings a direct fire upon the left, 
enfilades the right face, and brings a reverse fire upon 
the right flank,.of bastion B, and sweeps the branch of 
the. covered-way parallel to the right face of this 

bastion.. Battery o has two mortars for enfilade fire. 
Battery p enfilades the right face. of the ravelin to 
the left, of the place, the branch of the covered-way 
to this face, and brings a reverse fire upon the 


siege | must be beyond the range of the artillery of the A 
The} first 


of the flanks (as may be seen), could bring a 
effective fire upon dhe porallale me min 
rw as pac a eT ae eke 
right ravelin, branch parallel to covered- 
way, and directs a reverse fire upon the left flank of 


bastion A. 
this attack are in the rear of 


coco wee he park of and 

these works. corer oe Et ee - 
t ye ire, Be: sents 
ns, , Car- 


neer stores, required for the 
—pickaxes, shovels, ascines, sand-bags 
penters’ tools, materials for _—_ &c. This park 


and connected by one or more covered ways with the 
el. The distance of the first parallel from 
the place, and the number and regularity of the paral- 
lels, must depend upon various conidieathcnie the 
strength of the garrison, the number and range of their 
guns, and the character of the ground within their 
range. If extensively exposed to their fire, the dis- 
tance of the first parallel from the fortress must, at 
least in __ be greater than if the ground were un- 
even, and in part covered from the fire of the besieged. 
The first parallel in figure 65 is 600 yards from the 
place—a distance which was considered tolerably safe 
when the fortress was not powerfully armed, as it was, 
in days gone by, beyond the effective of grape, 
canister, or musketry fire. _We-adopt this distance, 
and give, for the sake of simplicity and clearness, a 
system of siege works on the horizontal plane, directed 
against a regular fortress on the same plane. Those 
who will clearly see the pu of these works, per- 
fectly adapted to the supposed conditions, may readily 
see how much they must be varied under different con- 
ditions, such as at Sebastopol, where the stronghold 
resented the most irregular trace, and the ground in 
mt nearly every possible phase of irregularity, ren- 
dering the construction of approaches on many parts 
impossible. 

The ground being well reconnoitred by the engi- 
neers, and the position determined of the first parallel, 
the working parties proceed, under their direction, to 
the ground. Each party has a section of the line laid 
out for them, marked with pickets at the extremities. 
These are joined by white lines, which may be 
readily seen in the dark, extending along the whole 
line. Each soldier of the working party brings with 
him a shovel, pickaxe, and a fascine.4 ft. in length, 
which he lays down parallel to and 2 ft. in front of 
the white line. The men are placed 4ft., 5 ft., or 
6 ft. apart along the line. Breaking ground at a given 
signal, they throw the earth beyond the fascine, leav- 
ay, ameter it and the white Jine a breadth of 2 ft. for 
a banquette. They dig a trench of 3 ft. in depth, 
3} ft. width at bottom. Sometimes, if not strongly 
guarded, they have their arms with them. There is 
always a guard, or covering party, in front, mostly 
lying, prepared to repel a sortie. During the opening 
of the first parallel, other working parties, as a rule, 
are constructing zigzag covered ways from it tothe 
entrepot in the rear, and epaulments at the extremi- 
ties of this parallel, for the protection of cavalry, which 
may be required to repel a vigorous sortie. 

The great object of the parallel is cover for the guard 

of the trenches—a force ‘sufficient to repel any sortie 
the garrison could send out to destroy ahd hinder the 
progress of the — lels, and bat- 
teries ; and as soon as it affords adequate cover, “the 
guard of the trenches” is moved into it. The para- 
pet may not be shot-proof, near the crest; but it is a 
perfect screen, which covers the movements and posi- 
tion of the troops from the view of the garrison, who 
are not much disposed to waste their fire by random 
shots 1 are ae senseless clay when they see nothing 
yond, 
_ —_ a should be — and com- 
pleted the v breaking ground, may be 10 ft. in 
width. On this day, too, the engineers dthominis the 
position of the batteries, such as we have shown, to 
subdue the fire of the place, and this object being of 
the most vital importance, as, till this fire is greatly 
subdued it is impossible to proceed with the approaches, 
they are constructed and armed with all the expedi- 
tion possible. 

As may be seen our attack is on one front, whose 
extremities are the flanked (or most salient) angles of 
the bastions, A and B, and.as thi¢ requires; for the 
subduing of the fire of all the works bearing upon the 
approaches to this front, all the larger batteries 
we have shown, it, so far, fixes the extent of the first 
parallel. We need hardly inform our readers that the 
enfilade or ricochet fire of these batteries would be 
far more effective than direct fire in subduing the fire 
of the place. 

The shortest line of approach to the body of the 





ight flank of bastion B. 
eT hese defence works of the place, with the exception 














admit of in any 
designed for flank in fod photo hay He 

cover ries for : 

The first set of zigzags should not be pushed beyond 


ie 
if 
ft 
ag 


the range of the musketry fire of the first , nor 
till they are nearer the ‘ako than the of the 
trenches in this parallel. The evil of doing so has 
sometimes been disastrous. It has enabled the 
“gre to rush out and produce t havoc be- 
ore the d of the trench could come to the 
relief of the troops in the zigzags. To enable them 


to have troops at hand, to give the most immediate 
ae, the places of arms, zz 22 2, are constructed. 
en the number of parallels here shown are con- 
structed, the second is traced on a central line be- 
tween the first and the body of the place. This line 
is marked out by pickets and white tapes after dusk 
(directed on objects observed in daylight), and this 
trench is generally by flying saps—which we have fully 
described in Number 17 of our series. The zi are 
used as covers for part of the guard which. being 
now much nearer the garrison, require to be in greater 
force and more alert than during the construc- 
tion of the first parallel. For this reason, too, the 
parapet of the second parallel requires to be stronger 
in profile than the first. This and the remaining 
—— should be of sufficient mass to resist the 
e of the place. In Fig. 65 the second parallel is 
joined at one end to the first, thus partially enclosing 
the space between, and giving between them an addi- 
tional communication, “New batteries, with increased 
effect, are constructed in, and in advance of, the 
second parallel. We have here, from the second 
parallel, a set of zigzag approaches directed on the 
capital of the savelin. The demi-parallels are con- 
structed midway between the second parallel and the 
crest of the glacis at the salient angle of the covered 
way. These, too, are places of arms, filled with 
guards, and prepared with loop-holes for vigorous 
musketry fire. It will be observed in our illustration 
that there is a gun (generally a howitzer) at the ends 
of each of the demi-parallels, which, together, enfilade 
the four branches these parallels envelope of the 
covered way. As may be seen, the direct approach by 
the zigzags, in proportion to the amount of excava- 
tion, greatly decreases near the place. When this, 
rmeasured on the direct line, is about one-third the 
length of trench, the double sap ‘is adopted. When 
these three saps reach the foot of the glacis the 
sappers deploy right and left, and comecting their 
works together by single sap, form the third parallel. 
At this — vigorous sorties may be expected if 
the garrison have any vigour left; counter mines, if 
any exist, are carefully sought for, and the revetments 
of parallels here are formed of fascines, laid so as to 
form steps*that the guards may run quickly, at every 
point, over the parapet, to meet the sorties with the 
point of the bayonet. Mortar batteries are here 
supposed to be placed in the third parallel to shower 
pe with hand-grenades into the covered way and 
the body of the nek ager | directed against the 
flanks. The guns, mortars, and howitzers and mus- 
ketry in all the parallels and demi-parallels are now 
all supposed to be pouring into the place their most 
destructive fire. Imagination may picture the condi- 
tion of the garrison. If time presses and the garri- 
son be evidently greatly weakened, the place may be 
taken de vive Pror-canaid. If they are not, the 
covered way should be crowned, as we have shown— 
the purpose carried out—by the siower, safer method 
of sapping. 
If adequate breaches for the besiegers’ purpose have 
not yet been ‘made—as they will not where the ditch 
is deep and well revetted—batteries are placed on the 
edge of the ditch, and their fire di against the 
esearps. Two, as in our illustration, are placed at 
the ings of the coun , direct inst 
the flanks of the front attacked, as, till their is 
completely subdued, the cover they afford destroyed, 
Se call Mery ar 
, Fig. 66—a section on a 4, Fig. 65— 
fe constridcted fect glacia into the ditch. If this 
be merely for the passage of infantry 6 ft. in height 
by 4ft. in width is ed as sufficient, should 
artillery be required to reduce interior works the pre- 








place is on the capitals of the bastions—the productions 


scribed dimensions are 7 ft. in width by 6 ft, 6 in. in 
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height. The incline we have given is 1 in 5. Till 
this has reached a depth where the solid earth 
above is an adequate protection for the roof, the sides 
are supported, as shown in Fig. 66, but more clearly in 
Fig. 67, and a roof is fo may be seen in the 
illustrations—by similar frames laid on the top sills of 
the side frames covered with rows of fascines, earth, 
and n hides, if they are procurable, to prevent the 
wood-work taking fire. When there are adequate 
masses of earth above for pagan: regular mining 
cases are adopted. Fig. 68 is an elevation of the 
entrance at the glacis end of the descending gallery. 
When the miners reach the counterscarp they 
pierce it by forming an arched opening, enn 
cesses on each side, immediately behind it, in which 
they collect the materials they immediately require. 





If the fire of the defensive works has been com- 
pletely subdued, much of the time spent on the gallery 
may be saved by sinking shafts in the terre-plein of 
the covered way opposite the breaches. The explosion 
of sufficient charges of powder placed in these will blow 
the counterscarp into the ditch, and, adding to the fallen 
masses of the escarp, afford materials for a rough cause- 
way across the ditch. We are here supposing a 
dry ditch, in which a safe, rough road may be carried 
across and up the face of the breach. If the ditch be 
wet the batardeaux must be battered down, and every 
expedient used to get rid of the water. Should this not 
be possible a bridge (on pontoons or casks), or a cause- 
way (formed of hurdles, fascines, &c., &c.) must be 
thrown across. Neither of these are very simple 
operations. One method of effecting a passage is by 
a raft. The full details of any of the desperate 
struggles or terrible repulses that have often 
followed the entrance of breaches, we have not 
space for here. Our purpose has been: to illustrate 
a set of siege operations carried out with mathematical 
precision. A system which, if carried out against 
works, such as we have shown, by a skilful engineer, 
adequately supported, would, in the words of Sir John 
Jones, be “ beautifully certain in its progress and re- 
sults. On the contrary, the sieges of armies desti- 
tute of supplies, and capable and confident auxiliaries, 
are hazardous in the extreme,” should the cautious 
method we have described not be completely adopted, 
should some spot be discovered outside—or beyond 
the glacis—from which the may be seen, 
and on which a sufficiently powerful battery can be 
erected to form an opening into the place. This being 
done the next operation is one of the most hazardous 
of the soldier’s dangerous duties; one which we feel 
unwilling to pass by without a partial notice. When 
the order for the assault is given the assaulting 
columns step out of their covered ways (the parallels 
and other approaches) ; the fire, behind them, of their 
om “= ——- it A oye otherwise kill them- 
selves,. The of the place, not being counteracted, 
is vastly increased. Every mussile and every available 


descent into the ditch must destroy all order. After 
this all is a des le in which rule or method 
has no part. It is here ing of the individual 
soldier tells—unless the most unshrinking firmness, 
the resolute will to do or die, be exhibited on the 
part of all, officers and men, the leading columns 
and their immediate supports—the result must be a 
disastrous repulse. 

According to Sir John ean an escalade is 
“the most desperate of military undertakings ;” 
nevertheless, our own troops have often dared its worst. 
One of the most memorable assaults (entrances forced 
in this way) in the Peninsular war, was under the im- 


mediate direction of General Picton in his part of the 
assault, when Badajoz, so bravely and skilfully de- 








weapon of defence is brought into action by the garrison. 
Should the a party arrive in good order at the 
outer edge of the ditch, with or without ladders, the 


fended by General Phillipon, was carried by the British 


on the 6th April, 1812. General Picton’s division 


ya er on the eastern side which was covered by | 
the rivillas, the enceinte being the exterior wall of | 
the castle. When they arrived at the outer bank of | 


the stream the garrison opened fire upon them from 
a long line of works, The assailants, however, 
ascended the heights without disorder, and commenced 
raising their ladders for the ascent against the walls of 
the castle. In the words of Sir John Jones: “ The 
opposition to an escalade was most obstinate. The 


defenders, by means of logs of wood, large stones, | 
loaded shells, &c., which bad been ranged along the | 


crest of the parapet, crashed or otherwise severely | 
wounded all those who attempted to raise the fore- | 
most ladders ; aud even after having expended these 
useful auxiliaries the garrison continued to make a | 
successful resistance by means of a well directed mus- | 
ketry fire on the body of the assailants, and a 
down all the brave fellows who first ascended the 
ladders; but by the persevering and stimulating 
endeavours of General Picton and the officers of his 
division who personally exerted themselves in raising 
the ladders, and in bringing up fresh men as fast as 
the foremost fell, an entry was at length forced up 
one ladder. Thence the resistance slackened, the re- 
maining ladders were quickly reared, the men 
ascended in rapid succession, bayoneted the de- 
fenders, and established themselves in the castle.” 
This was an entrance forced without a breach. The 
following we give as a brief and partial sketch of 
the assault at the breaches: The light and fourth 
divisions, commanded by Colonel Burnard and 
General Colville, were discovered by the garrison 
on the glacis who quickly opened a heavy fire upon 
them. ‘They, however, advanced in — order 
to the covered way, which they entered at points 
where the palisades had been a by the be- 
siegers’ fire. Bags of hay were cast by the sappers 
into the ditch to lessen its depth. Ladders were slid 
ions the ree by — To amg 8 
while many leaped down upon the of hay. 
- ge a soon ay with mee. At the moment —_ 
e living mass uired its greatest density 
the quinn exploded their fougasses, shells, and 


ranged in incredible numbers the foot of 
the breach td inthe dich" "Me = > 
appalling. truction was great, but t 
confusion seemed still greater;. in the midst of 
which the fourth division—or what temained of it— 
mounted an unfinished ravelin, which they took for a 
breach, and mounted in the most determined manner. 
Having gained the summit, they were soon made 
sensible of their error by the musk fire of the 
rapets of the entire front in the rear.of the ravelin. 
ing that their only way to arrive at the breach was 
by a difficult descent, they hesitated, and began to 
return the fire of the garrison. At this crisis the light 
division, making the same mistake, and confusion 
worse confused, joined the fourth on the summit of the 














other explosive inventions, “which they had 


ravelin. The officers of both divisions becoming 





duly sensible of their position, with much difficult 
restored order, spiritedly advanced up the face an 
flank breaches of the enceinte. But the troops were 
without formation to give unity of action to their 
mass. Only the very bravest, who witnessed the 
gallantry of their officers, followed them. The few 
who did ascend were met by “an astonishing number 
of loaded shells from the crest of the parapet, and 
othér combustibles ranged on the face of the breach.” 
Several officers and men, however, reached the summit, 
and grappled with the chevaux-de-frise, of sword 
blades, in front of the retrenchment, but, being too 
weak in mass to force them with a rush, they were 


| cut and bayoneted in attempting to remove them. 


After all that gallantry could do, they were driven by 
the defenders down the breach with serious loss. 
Nothing could exceed the coolness,’ firmness, and 
lantry of the defenders. Whilst some with their 
yonets repelled the assailants, and drove them down 
the face of the breaches, others rolled down after them 
shells and fire barrels with the greatest précision and 
effect, while the tirailleurs kept up a rapid, ceaseless, 
and effective fire from cuts in the — between 
the points most likely to be assailed. Many gallant 
efforts, as gallantly repelled, were made to carry the 
breaches. At length pure exhaustion, on the side of 
the defence, terminated this memorable test of skill 
and truest bravery—which has never been surpassed. 





Eyouiso Enernss ror Forsien Countrres.—Mesers 


E 
p 
2° 
} 
g 
ru 
yi 
F 


: 
| 
[ 
j 
é 
z 
| 








Dec, 18, 1868.] ENGINEERING. 


i 





CHIMNEY AT PRINT WORKS, FALLS RIVER, USS. 


DESIGNED BY MR. JOSEPH A. MILLER, ENGINEER, NEW YORK. 
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diverted to an upward course, and it is more particularly 
useful when two or more flues open into the same chimney, 
See ee, there are conflicting currents to 


It will be seen from the section that the shaft is double for 
the main portion of its —— the light inner shaft being 
the chi per, whilst the outer casing serves to 
the inner , and at the same time forms an ann flue 
which is available for ventilating purposes. The inner shaft 
is surmounted by a cast-iron cap, this cap being built up of 
sections of such « shape that the i 


2 


view, 
the sections of which it is com are provided at their 
bases with flanges gripping the shaft both within and with- 
out. 

When ‘a high wind blows over the top of an ordinary 
chimney it acts to a certain extent asa tn edly and checks 
the draught, as any one who will watch the smoke escapin, 
from a chimney on a windy day can easily see for himself. 
In the chimney we are describing the action, above men- 
tioned, has been avoided by making the inner shaft of some- 
what less height than the outer one, and by piercing the 
latter with openings, which allow the wind to impinge upon 
the sides of the cap of the inner shaft. The shape of this cap 
causes the air entering through these openings to be de- 
flected upwards, and y by the well-known action of in- 
duced currents, rather assists the draught of the chimney 
than diminishes it. 

The inner shaft of the chimney is of circular form, whilst 
the outer casing is octagonal ; four of the sides projecting for 
the width of a brick beyond the line of the others, as shown 
in the horizontal section. This projection of the four sides 
not only greatly improves the architectural effect of the shaft, 
but also enables the latter to be built without the use of the cut 
bricks required for ordinary or circular shafts. 
far as possible all projections on the exterior of the shaft have 
been avoided, as they obstruct the upward flow of air which 
is always taking place over the surface of a wall, and cause 
eddies, which interfere to a ter or less extent with the 
free escape of the gases, which the chimney is built to carry 


off. 

We have already referred to the annular space between the 
inner and outer shafts, and it is the existence of this ag 
which renders the chimneys of the class we are describing 
peculiarly applicable for assisting ventilation. In the case 
of the laa y we illustrate, the annular space has a jeast 
sectional area of 2200 square inches, and with the gases in 
the chimney at a temperature of from 400° to 450°, the ex- 
haustion in the annular flue amounts to 1.15in. of water, 
whilst, with a high wind blowing, this is increased to 1.3 in. 
The theoretical velocity of the cage es | air due to the first- 
mentioned exhaustion would be about 70 ft. per second, and 
the annular flue would then be theoretically capable of carry- 


: 2200 x 70 : 
ing off 774 — = 106.9 cubic feet of air per second. Of 


course, however, this quantity would be liable to considerable 

reductions in practice, owing to the resistances in the air 

es, &e. e exhaustion in the inner shaft varies from 

.4 to 1.5 in. of water, according to the state of the atmo- 
sphere and other circumstances. 

At the Great Falls Manufacturing Company’s Works, in 
New Hampshire, a chimney of the same class as that we have 
described has been lately erected in the centre of a projectin 
tower containing the water closets, &c., these being sien. | 
with the annular flue of the shaft, so that a strong current 
of air is continually drawn through them. A similar ar- 
rangement has also been adopted in other cases, and with 
the most successful results. conelusion, we may remark 
that Mr. Miller varies the design of his chimneys according 
to the character of the works to which they belong, and it 
must be acknowledged that, in the case of the —— we 
illustrate, the design of the shaft harmonises well with that of 
the building to which it is annexed, and that the general 
architectural effect is good. 


Frencx Locomorives.—Instead of the locomotives for 
the French railways being tendered for at a lump sum for 
each, the bids of makers are required to be at a rate per 


i a system equivalent were it followed here, of 
bidding at so much a pound. The latest prices of French 


engines and bynes are as vo ag aw’ f fen gee 
= engines 5.82d. pound: six-whee! engines 
.93d. per d, tenders 3.714. tank engines for mixed 
conden Wilde wa pound. These prices include Krupp’s steel 
‘puch a0 Gia iia badunele wide the rice of a tank 
engine weighing 30 tons empty only 1820/. These pri 
ive us by « guatloman esancctes with one of the - 


ing French lines. 
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progressin, 

nothing likely to preven’ 
1870. 

In a notice of the life of the late Begum 
independent native State, the Government o! 
follows :—“‘In the early years of her rule ss) 
system by, which the revenue of the State is collected, 
abolished monopolies, regulated the mint, re-organised t 
police, and ually increased the _W 
effectually diminished the public debt. In later times, by 
her support of the cause of male and female ec ogomt | 
her superintendence of works intended to supply her capi 
with pure and wholesome water, by t " serai 
and roads, and by other improvements, she gave convincing 
indications of real and abi interest in the progress of her 
people and in the prosperity of her country.” Reguiescat in 


ce. 
The Public Works grant for 1869-70 has been fixed by the 
Government of India at 800 lacs, exclusive of the probable 
outlay on guaranteed and State railways. This exceeds the 
grant for the current year by 89 lacs. The grant is to be 
apportioned as follows : , 

acs. 


224 
200 
326 

50 


Military Works 

Agricultural Works pee 
Public Works for other services 
Bombay Special Fund Works 


Total eee 800 
The grant has been assigned to the several local govern- 
ments and administrations as follows : 


Madras ae 
Bombay ae 
om pe 
North-West Provinces 
Punjab ove 
Central Provinces 
British Burmah 

Oudh 

Hyderabad 
Rajpootana 

Corral India 

Coorg 


Total 

Yorth- Western Provinces.—In consequence of an antici- 
pated famine the Government of the North-Western Pro- 
vinces has opened labour works in many districts. All is 
being done that can be done to avert the impending calamity 
as much as possible, and to prouate for it. feb drop of 
water in the canals is being utilised, and it is stated that the 
Jumna Canal has been so worked thaf riot a drop escaped at 
the tail. 

Punjab.—It is stated that the survey for a Tinie of railway 
between Lahore and Peshawur haa been completed, and that 
the necessary sanction has been givén for the construction of 
a section of the line from Lahore to ‘Jhelum, a distance of 
about 100 miles. 

Bombay.—The Indian Daily News enumerates the follow- 
ing advantages which Calcutta possesses over Bombay as a 
fitting site for the capital city of the empire :-— 

1. Caleutta is capable of indefinite ex ion, whereas 
Bombay is not. 2. Calcutta has a historical prestige, where- 
as Bombay has none, 3, Calcutta has @ double ‘system of 
inland communication open to her, whépeas~ Bombay ‘is 
wholly dependent on her lines of railway. 4. The Ben 
hill stations are, more or less, on the great highway of India’s 
commerce, whereas Poona is out ofthe ‘way of it entirely, 
and Mahableshwar still more so. ~5. political 
region of India is along the line of great’vities which extend 
from Calcutta to Pi wur, which a few hours’ journey 
from the former brin greater part 
of which is trav LR age during every migra- 
tion it makes from the capital to Simla, whereas:from Bom- 
bay to Allahabad there 3 a country little better than a 

jungle to be traversed. Oalctitta is éxtremely convenient for 
our relations with Burmah and Pegu ; Bombay emphati 
is not. Simla:is equally convenient for the’ Punjab ; Maha- 
bleshwar is not convenient in any’ way whatever soar as its 
political situation goes. In point of fact, let Calcutta’s dis- 
advantages be what they may, Bombay has others quite 
capable of weighing them down, quotable one against the 
other. oe "ew 

A bill “to provide, im the presidency of Bombay, funds for 
expenditure on objects of local public utility anddimprove- 
ment, ahd to constitute local committees for therdue ad- 
ministration of such funds,” hag been recently prepared for 
the consideration of the local’ Legislative Counei if 

It is reported that the me Government has finally 
sanctioned Lieutenant-Co! Fife’s irrigation scheme, in 
which is included the project of furnishing Poona’ with an 
abundant supply of pure water. The scheme is well-known 
as the Moota aqueduct scheme. ~ ’ 

A new li htehip for the Government has recently 
been laun from the Bombay Her dimensions 
are :—Extreme length,’ 110ft. lin.; ‘bréadth, 21%. 2in. ; 
depth of hold, 10 ft. 6in.; and about 1083 tons builder’s 

measurement. ‘She is to be fitted up with a stationary 
light, and anchored off the Little Baéses Rocks. 


one into at once, and the 


blic reventie, while she | co 


he construction of serais | and 
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shipbuilders, and artificers of iron, into i 
sacred to blockheadism. The rule-of-thumb had to give way 
to the rule of three, the much-vaunted “ tical knowledge” 
of the mere carpenter to the practical science of the en- 
gineer. Steam engine factories—under force of a strong 


dockyards ; but 

were admitted “only as an experiment.” 

believed that they are continued there still, after thirty years, 
after steam ships have so entirely superseded saili 
ships that a war vessel could just as well put to sea without 
her rudder as without her engines—will it be believed, we 
ask, that anything so silly and so stupid could happen as 
that, after thirty years, these steam factories and 
artificers and engineers are still regarded, so far as the dock- 
yard authorities are concerned, as an experiment! 

Every other class of ms regularly employed are “on 
the establishment,” as it is called, and after so many years’ 
service receive a superannuation allowance. Not so the en- 
ape or the workmen—the skilled workmen—employed in 
the steam engine factories of Woolwich, Sheerness, Pem- 

—— They are regarded in the 
” hired for a temporary purpose, and are 
offered, on retiring after 25 to 30 years’ service, a gratuity at 
the rate of 1/. for each year’s service—that is, not thirt; 
py a year for thirty years’ service ; nothing of the kind, 
ut a simple, bare, shabby thirty pounds! “Take it and go, 
and don’t trouble us any more, poor man !” 

Is not this a cruel and monstrous red-tapism? Yet is it 
not all of a piece with that malignant spite against anything 
new, rj working out improvement, that distinguishes 
these “ ts”? 

It is of no use offering to such men as preside at Navy 
Boards the argument that twenty-five pears have dispelled 
all doubts as to the experimental character of this branch of 
the dockyard service. The woodenheads have their own way 
still, and each new batch of Lords that comes in with every 
new Administration gladly seize and stoutly stand by the 
excuses su by them against “increasing the esti- 
mates ;” rather perpetuating an act of injustice than remedy- 
ing the crying wrong by adding to “ little bill” pre- 
sented yearly to Parliament. Onee, indeed—having a dis- 
tant scent of possible complaint to the public—it was sug- 
gested that a superannuation allowance should be given, but 
that the employés should pay for it by an insurance fund to be 
deducted from their wages. This plan was steadily knocked 
on the head by a discovery on the artificers’ part that only 
two in a hundred would require the superannuation allow- 
ance, while the remaining ninety-ei be tually 
paying for it; the wooden emp all this while going on 
as before, enjoying the allowance of cost, and as a right. 

The question is, are these non-artificers servants of the 
Crown or not ? pre! i “papers in the report of the 
Committee on Do which to my mind are 


or havin; 


reference to the 


138, the committee remark : 
‘subject of superannuation in 
he f ies, they are of opinion 
that, as they are $ ed in combination with 
the men of the-dockyarits, be expedient to devise a 
system by which ision sal be. made for old and valued 
servants in the factories, ‘When“incapacitated by for 
further work. The Committééhave come to this conclusion, 

he conviction on theit minds that, after the factories 
jthéned period, and after a num- 
ber of old workmen of merit and service shall have been 

on scoot 





disc therefrom their age, claims for a 
superannuation allowance men would be made with 
a force that it would be i: to resist.” 

The Committee further remark 80, clause 870 :— 

“ As the steam factoriés have now an essential 
of the naval of the country, the Committee 
feel that the men em in them must ultimately come to 
be looked upon as servants of the Crown, quite as much as 
any of those classes of workmen who are borne as the ‘ estab- 
lished men’ of the dockyard; anti the Committee do not sée 
any good reason for treating them differently, so long as the 
effici of the factories is not lessened thereby.” 

Possibly, now that we have a few ironmasters in the new 
Parliament, this cruel gri may be remedied. But I 
may inquire here, what have all the ’ Union Commit- 
tees been about that bg Hm ‘not invited attention to this 
gross abuse of power ? i i 


rights of labour, indeed ! -“WhY' don 
power and their efforts tows 

their class? Let honest 

gates of Chatham x 
and observe the poli 
he comes out, for the 


sailing | such a small beginning, under the 


“THE PATENT NUT AND BOLT COMPANY. 


about 50 tons of bolts and nuts per day, The 

en ising American have continued to be 

now cover an extent of 24 acres in the city of Birming- 
ham, and the hands employed number about 2500, producin 
100 tons per day of these small goods. The capital stock o 
the Company, which has so quickly sprung from 
i mt of our ener- 
getic coun is now $2,000,000. . Watkins informs 
us that his ent of cotton bale ties to this country will 
reach this year the enormous quantity of 6000 or 7000 tons. 
The prime objet of Mr Watkins ’s visit at this time is to 
establish agencies and to receive orders for railroad supplies, 
of which he is undoubtedly the largest manufacturer in the 
world. Mr. Watkins’s taste for inventions has not abated 
since he first took out patents some fifteen years ago; and 
notwi! ing his immense business ¢ares, when he visits 
this country, which is about once a year, he brings with him 
several new inventions on which he obtains patents, making 
oath © a 2 citizen of the United States. The 
career of Mr. Watkins is a remarkable example of Yankee 
enterprise and success.—Scientific American. 





‘or % 
tain Tyler surveyed the harbour, in , 1866, the test 
depth of water was 19 ft., which hse aoe been pews to 
22 ft. It should be premised that the inner port of Brindisi 
is in the form of a double basin oa right and left, from 
the mouth of the channel, by which it |is entered from the 
outer harbour. That channel is now 22ft. deep throughout 
its whole course. The western arm of the port is 1500 metres 
long by 250 in width; the eastern arm 1100 by 200. ‘The 
outer port is, in round numbers, 2000 ‘tnetres long by 1000 
wide. Great progress has been made with the construction of 
quays. Along the eastern arm a quay in solid masonry has 
been completed to the extent of a little more than 100 metres. 
To enable vessels to approach this with a of 22 ft. of water 
about 200,000 cubic metres of mud and silt must be dredged 
out. There are, or were, half a dozen ing machines in 
the port ; but to one of these an accident happened, three 
others are of little use, and only two good ones can be reckoned 
upon. It will take these two from four to six months to do 
the work required. In the western arm of the port quays 
about 400 metres long are in progress of construction, of 
which 100 metres are finished, all but the coping, and 100 are 
about half finished. There are 22 ft. of water'close up to the 
finished part, and over a considerable ion of the area of 
that arm of the port. Her Majesty's frigate Endymion, 
Captain Wake, when she lately went t Brindisi to fetch 
Lords Napier and Mayo, lay within about 20 metres of the 
western quay. a = the en pe above | meray others 
are in p , with the object of preventing ilt from 
being wieked landwards and choking the channel. A 
graving dock and an hotel are also contemplated, and for the 
construction of the former the Italian Government has in- 
vited tenders. The dock is to cost about 2,500,000f., and the 

ies undertaking it are to be compensated partly by dock 
ues and partly by a subvention from Government.— Times. 

New Coat Durer ror East Lonpon.:—The coal station of 
the Great Eastern Railway Company, situated about equi- 
distant from th any’s station, the London Hos- 
pital, and the Jews’s buryimg-ground in Whitechapel, was 
opened for business this week. It is the largest station 
in London, and has been ided at a cost, it is stated, of 
about 50,0007. The large business the station will command 
ought to secure a good return on the investment. The yard 
aa level, above 24 ft. lower than 
the railway, and the difference in level has been taken ad- 
vantage of by the engineer, Mr. Edward’ Wilson, in layi 
out his ground. There have been six lines of rails 
abreast of the main line for coal sidings. i 
these, and keeping the same level, other six 
off into the coal yard; the arches of thi 
ample covered i i 

The mode of delivering 

is simply to drop them 
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MR. HEATON AND HIS “STEEL.” 
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masters can, owing to the trifling expense of my a tus, 
enter now upon steel making, y fon which on oar ot 
prevented by insufficiency of means to acquire 

lant and utilise their brands, The ‘first question resolves 
itself, therefore, for the present into my ability to make 
good steel eheaper than Mr. Bessemer from the same ma- 
terials, and it has been begged altogether by Mr. Bessemer 
from the points of view both of theory and practice. iis 


5 


“ Mr. mer starts boldly enone by denyi 
make cast steel at all, except by re-melting in crucibles. He 
defines cast steel as ‘steel made into a pertectly homogeneous 


mass while in a fluid state.’ I affirm that my steel, which 
is made into a perfectly homogeneous mass while in a fluid 
state, is cast steel. It suits Mr. Bessemer to deny the fact, 
and he does it,on the strength of a theory that the charge in 
my converter becomes cooled by the evolution of the oxygen 
of the nitrate employed. But it is really absurd to suppose 
that the small amount of heat of temperature abstracted 
from the molten metal to supply the evolved oxygen with its 
heat of fluidity is not abundantly compensated by the heat 
of combination resulting from the union of the oxygen with 
the carbon of the pig. The cooling ‘effect he refers to is far 
outbalanced in his own process by the cooling effected in his 
converter by the prodigious volume of cold air forced through 
it for from 20 te 40 minutes. Which will carry off most heat, 
such a volume of air, or the oxygen evolved from 224 |b. of 
crude nitrate to the ton of steel ? og we 

“ Were, my charge really cooled, as represen . 
Bessemer, the desired amount of the contained a4 Sea 
not be eliminated. It would consequently remain east iron, 
and no crucible melting could ever produce the steel which 
Mr. Bessemer himself admits is undoubtedly the product of 
such re-melting. 

“ Mr. Bessemer’s theory is wrong so far; yet as it is mere 
theory I could forgive him. But when he proceeds to theorise 
over the ow Sag mM of my steel with slag, when 

assing through his theoretic process of cooling, I can no 
onger afford such indulgence. Mr. Bessemer says his steel 
is a solid homogeneous mass, entirely free from scoria or 
other impurities, whereas mine is not, owing, he says, to the 
*mechani¢al admixture with the sand and soda.’ ‘Lhis is not 
the case. ‘The slag, owing to its small specific gravity and 
to its extreme fluidity, rises to the surface of the molten 
metal leaving the subjacent steel free from slag or scoria. 

“ But further on this point. It isnot the fact that sand 
1s necessarily employed ; but were it so, the proportion of 
alkali is so great that the formed would be, and is, per- 
fectly liquid, and is not mixed in any sensible quantity with 
the mass of steel in the converter, upon which it floats, as I 
have already observed.. Mr. Bessemer cannot but know that 
slag is found'in his own converters, and is quite as, if not 
more, likely to eonteminate his steelthan the thin liquid slag 
produced in my process. : ; 

“T have now sufficiently shown that it is not the fact, as 
Mr. Bessemer states, ‘that the metal ifies while in a state 









Mn. Hzatow has addressed the following letter to the molten state and 













his ingots for 

orities sa’ are not steel at all, 
with my crucible tool steel which I 
ton. ; 


zg 
fi 
: 
a 
5 


of stvel rails diréet from'my con- 
thout any ig, Tails of a fine fracture, neither 

nor ‘laminated, but ing foneryod ey 2 as Mr. 
er’s, resisting the ordinary ical tests for steel 
and produced at a cost with whith no Bes steel 
compete. Further, such orders aro in cdurse‘of execu- 


Mod second point inyolves in its answer the, to Mr. Bes- 
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FE 


semer, un nt truth, that I ean by my patent’ process 
make | steel, and far more cheap] oe Sasi ene Dig 
irons such as those of Cleveland that he 


can make no use of. This it is which is the strength of my 
Eibeing cheap stanoggherss st in surmestus jotp tatough te 
air in numerous the 
molten iron Toe twenty minutes,’ a hich 4 been 
proved powerless to eliminate the su and phosphorus 
which are found in the great majority of pig irons, and 
effectually debar them from the privilege of being converted 
into Béssemer steel. 

“ As bearing upon this convertibility of impure brands, 
it may be interesting to you, Sir, to learn that 4-in. bars of 
tool steel, made from Middlesbrough No. 4 Clay-lane Forge 
Pig, bore, on being tested by Mr. Kirkaldy on Saturday last, 
a i eter. which averaged upwards of 53 tons to the 
square inch. 

“ The third question is the paramount one of cost. I have 
already ex the fallacy of Mr. Bessemer’s statement of 
the cost of re-melting. How little dependence can be placed 
pa the figures he has put forward can be inferred from his 
absolute silence on the waste in his process of pig iron, of 
which the trade is perfectly well aware, a waste materiall 
increasing, in so far as his product is concerned, the price of 
the expensive raw material he employs, to say nothing of the 
enormous cost of his plant and the outlay necessary for its 
maintenance. With reference to the nitrate employed, it is 
quite true that in Dr. Miller’s Preliminary Report 270 Ib. of 
nitrate per ton are stated to have been used; but the cir- 
cumstances under which the experiments of Dr. Miller were 
éarried on were purely exceptional, and the proportion of 
nitrate usually employed is not, as Mr. Bessemer states, 
270 lb., at a cost of 36s., but 2241b., at a cost of 28s. 6d., 
taking'the extraordinary high prices of nitrate that at pre- 
sent prevail. Ten per cent. of nitrates is all that I have 
found necessary for the production of a ton of steel from in- 
ferior brands, and considerably less than 10 per cent. for 
superior brands: 

** That the inferences are erroneous which Mr. Bessemer 
appeats to have drawn as to the cost of production of my 
steel and iron can readily be seen on reference to the certified 
cost sheet. 

“When I call to mind the fact that long since the date of 
my patents Mr. Bessemer has himself taken out three patents 
for the employment of nitrates, I am astonished he should 
advance such objections to the value and importance of the 
Heaton process. I can but say that the products of that 
process are being almost daily subjected to tests which can be 
Soy recone by Mr. Bessemer at Mr. Kirkaldy’s Testing 
Ww at Southwark. cael . 

“ Finally, in thanking you for the space afforded me, 
wal ealy Reg ission to add that I trust it has now been 
proved that there have been no ‘ important misapprehensions 
preg with reference to the capabilities of my invention,’ 

ut that, on the contrary, your notice of my process on the 
21st of October was correct in every particular. 
? “ Tam, Sir, your most obedient Servant, | 
“ Joun Heaton.” 








\ ABANDONMENT oF Rattway ScuemEs—TueE Brientoy 
Luvxs,—Of the three new lines contemplated to Brighton, 
two have been abandoned; the one remaining is the Direct 

Lendon and Brighton. 
PuHoToGRaPHy ayD GyNyERy.—In the course of the ex- 
peteuente with heavy guns lately carried out at. Fortress 
, @ &kilful photographer, connected with the Ordnance 


of mechanital admixture with the sand'and soda, and thus, | Department at, Washington, by the aid of suitable arrange- 
instead of’ obtaining fluid cast steel by his process, Mr. | rhents, took photographs of the targets from ‘a bomb-proof 
Heaton obtains only a lump of porous metal, inter- | after. each shot, thus showing the exact amount of damage 
mixed throaghout with slag and ” Steel ‘from my con- | done by each projectile. 
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EXPLOSIONS IN COAL MINES, 
To rue Epitor ory Exarverrine. 

Srx,—Having frequently seen in yours and other journals 
invitations for some plan for preventing the lamentable 
effects arising from ex in coal mines, with the conse- 

t pre, So unerals, I beg to inform you I have 
invented a simple method, whereby its effects may be miti- 
gated, and ped. ara ome ped ey apEE : 

Experience that under the most careful surveillance, 
accident or negligence does occasionally produce the 
ignition of ated mine, and the results which follow. 

verybody that in order to produce an explosion of 
gas a large quantity of air is necessarily consumed, and 
it therefore follows that a ¢ vacuum is instantly 
duced. The latter is that which causes the dreaded effects 
and fatality so much lamented. “ Nature abhors a vacuum,” 
and will take instantaneous means to supply it, for which it 
has enormous forces ready at hand. It will also take the 
readiest method of doing so. 

In coal mines there is a tall ventilating shaft, in which 
a large fire is kept, and which in the ordinary working of the 
mine produces its well-known useful effects. Immediate] 
an explosion takes place this chimney becomes the miner's 
deadliest foe. It will at once be seen that this is the readiest 
way nature can get at the substance necessary to supply the 
vacuum; down thence pours the products of niet 
contained in the chimney itself, the deadly choke da 
which nothing that breathes can touch but to die. The air 
current being thus reversed all assistance from above is cut 
off, and it then becomes hopeless destruction to all life in 


the pit 

My invention consists in simply isolating the air shaft 
itself, so that immediately following an explosion, a simple, 
self-acting apparatus closes every approach or connexion 
between the pit and furnace shaft. 

It therefore necessarily follows that if this source of supply 
is stopped, the vacuum must, and will, obtain the necessary 
quantity from some of the air shafts or crevices from above ; 
but in some way or other nature will restore the equilibriym 
in a few seconds. Immediately this is effected, the furnace 
shaft will set itself at work again in the ordinary manner, 
when assistance can be immediately rendered to those injured 
by the force of the explosion. 

The invention itself consists in causing the approach to 
the air shaft to be protected with one or more strong case- 
ments, divided into squares like an ordinary window. These 
squares or openings to be supplied with wrought-iron plates 
or valves, properly hinged and balanced about one-third 
from the bottom. These will always remain open, and offer 
no resistance or obstruction to the free passage of the air in 
the ordinary working, but will immediately ep themselves, 
and remain shut, on receiving the least pressure from behind. 
All communication being thus cut off trom the chimney, the 
dire effects of the explosion will be prevented. 

If this apparatus is properly constructed and properly 
fixed, and sufliciently strong, the result is certain. 

I beg to say that I have patented the above arrangement, 
and will be glad to afford every information and assistance 
to those interested. 

. ‘ R. Wayeoop. 

Waygood’s Newington Ironworks, Falmouth-road, 

. Dorei-coad, 8.E. 








MONT CENIS RAILWAY. 
To tHe Epitor or Enoryereiye. 

Srr,—I wrote you on the 25th ult. privately (as I thought) 
to point out that the Mont 'Cenis Company had many diffi- 
culties to encounter not necessarily connected with the central 
rail priziciple or the admitted complication of the engines. I 
regret, for the reasons stated in mine of the 30th ult., that 
this letter, especially the final part (not the jirst part, as you 
mentioned last week) should have been published, and as 
you apparently disclaim the responsibility, 1 must resign my- 
self to it as a mysterious fatality. Ican only say that my 
marginal riote requesting non-publication appeared to me not 
only legibte but ‘conspicuous. 

‘The question as to whether other systems are capable of 
doing the work hitherto performed by the above line cannot 
be settled by the opinion and belief of authorities however 
emizient. 1 should be gratified to witness a fair and im- 
partial trial made of any other scheme ; but, until this has 
been really carried out, capitalists will probably prefer that 
system which has been practically tested, notwithstanding 
objections which have been observed, and which were fore- 
seen from’ the comméncement. Let it be noted, however, in 
fairness, that the engines with all faults ‘in “esse” or in 
“posse” are the first by which regular railway traffic has 
beén maintained on riountain railways (i.e., on long gradients 
exceeding 1 in 20 in steepness), and have thus’ proved the 
practicability of such undertakings, on which at one time 
no small degree of doubt was thrown. 

In the future | anticipate great improvement and simplifica- 
tion in this class of machinery. 

Your obedient Servant, 

Worcester, December 8, 1868. A, ALEXANDER. 








Tae Anoio-MEpiTERRANEAN TaLEGRAPH.—The report 
of the directors of this company states that the ne# Malta 
and Alexandria direct. cable, was successfully laid by the 


Telegraph Construction and intenance Company, and 
over to this company. in working order on the 
4th of October last, and that it from that date continued 


to transmit messages with speed and regularity, The 
new land line through Ttaly, referred to in the prospectus, 
has. now been completed and transferred to this company, 
and is worked in connexion with the Malta and Alexandria 
eables by an English, staff throughout, In. consequence of 
this arrangement, the whole of the communication between 
Turin, ta, Ale ia, and Suez is now in the hands of 
ish clerks. 
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THE INSTITUTION OF CIVIL ENGINEERS. 
December 15, 1868. 
Cuarizs Hurron Grecory, Esq., President, in the Chair. 


Tue paper read wes “ On Machines employed in Working 
and B ing-down Coal, so as to avoid the use of Gun- 
powder,” by Mr. 8. P. Bidder, Jun., Assoc. Inst. C.E. 


It was stated that the object of this communication was to 
direct attention to the “winning” of coal by mechanical ap- 
pliances, with the view of obviating the loss in production 
and the danger to the colliers which were incidental to the 
use of gunpowder. Several inventions for this purpose were 
described, including the machines of Mr, , Mr. 
Chubb, Mr. Grafton Jones, and Mr. Farum; and it was re- 
marked that the great defect in ali these machines was their 
limited expansive power, which did not exceed 3 in., and 
which in practice proved to be insufficient for breaking 
down a mass of coal in a workable state. Machines for 
cutting grooves or slots in the coal had also been tried; but 
it was said only with partial success. 

After fully considering these various systems, the author 
had, in conjunction with Mr. John Jones, devised a machine 
which had been submitted to actual trial on a working scale 
at the Harecastle Colliery, where the results were so satisfac- 
tory as to induce the proprietors to make arrangements for 
its immediate adoption. The machine consisted of a small 

draulic press of 12 tons power, to which was attached a 

air of tension bars, bent in the form of a connecting-rod or 
1inge-trap. These were placed one over the other in the 
bore-hole, and between them, at the extreme end, there were 
a clearance box and two metal pressing blocks, between 
which was forced, by the action of the hydraulic press, a split 
wedge 16 in. long, causing a lateral expansion of 3in. The 
ram was then withdrawn, and a second wedge was inserted 
between the two parts of the first wedge, and was forced u 
until sufficient expansion was obtained to break the pte 
The operation could be repeated several times, if‘found neces- 
sary. The whole apparatus would weigh about 50lb. The 
hydraulic press was in future to be made of steel, and the 
rain would be cored out. In practical working, each gang of 
colliers would be provided with the tension bars and three 
wedges, while the presses would be under the charge of the 
men who at present occupied the position of firemen, so that 
no new class of labour would be introduced, while the risk of 
firing would be got rid of. Trials had been made both in the 
7 ft. and the 9ft. seams at Harecastle; and in the latter, 
with three wedges, about 12-tons of coal had been brought 


down in only three or four pieces. It was found that the 
press could be applied and the blocks brought down in less 
time than was consumed by firing and waiting for the smoke 
clearing. 

Explosions in mines were known to arise, very frequently, 
from the employment of gunpowder for blasting. In the in- 
terests of humanity alone an efficient substitute had lon 


been desired by practical men ; and this, it was believed, hac 
been accomplished by the machine under consideration, which 
had also the advantage of preventing the waste of coal in- 
curred by the present system. 

It was announced that the discussion, which had been 
commenced, would be resumed at the meeting of January 12, 
1869. 


ManvuPacturss 1n New Sours Warzs.—The galvanisin 
manufactory of Mr. Zollner consumes a by no means small 
quantity of sheet iron in the course of a year; and it isa 
branch of trade that is yearly growing in importance. Ina 
community like that of New South Wales, of which so large 
a proportion of the population is engaged in mining pur- 
suits, anything that gives facility for the development of the 
mineral resources of the colcny must be of great advantage, 
as well to the community at large as to the miners them- 
selves. The substitution at the mines of galvanised tubs and 
buckets, for the ordinary wooden articles previously used, 
has been a great boon to the miners; and now that they can 
be supplied at a less cost than the easily destroyed wooden 
implements, the expense of the miner’s outfit has been con- 
siderably reduced. The sheet iron used in this work has as 
yet to be imported expressly for fit. It is essential to the 
success of the galvanising operation that the sheets of metal 
should be perfectly clean and free from rust. To secure this, 
they have to be carefully packed prior to exportation in zinc- 
lined waterproof cases; and the expense of -all this care 
brings up the cost of material to something beyond that of 
ordinary sheet iron. Yet, in spite of this, articles of gal- 
vanised iron are now, by the application of labour-sa 
machinery, and by a proper distribution of labour, made up 
in the colony at a price which not only competes with the 
imported article, but which has. succeeded in completely 
shutting out the foreign article from the colonial market.— 
Society of Arts Journal. 

A Narvurat Premunt.—A short time ago we made men- 
tion in this journal of a new pigment discovered in some lead 
mines in New Jersey, United States, which consists of an 


ving |tance is plainl 


THE SUMMIT TUNNEL, 


Accorpine to the reasonable anticipations of the en- 
gineers in chargo, the Pacific railroad will be completed from 
Sacramento to Omaha in eight months from the present 
time, when an unbroken line of railway communication will 
be established between the Atlantic and Pacific Oceans, from 
New York to California. Lines already constructed for 1450 
miles west of New York will form the first part of the rail- 
way across the American Continent, and the remaining 1850 
miles are rapidly being completed by two independent com- 
panies, working, however; in a common cause, and towards 
the same point—the city of the Mormons. Of this distance, 
726 miles are being4jbuilt by the Central Pacific, the re- 
mainder by the Union Pacific Railroad Company. For the 
most part the country from Omaha westwards presents vast 
ranges of level prairie, broken by the lofty ridges of the 
Sierra Nevada, in the State of California, the hills rising 
westwards of Salt Lake, and the Rocky Mountain chain 
far to the eastward of the abode of the Saints. On the 
Central Pacific Railway the only formidable obstacle has 
been overcome, and the tunnel penetrating the summit of 
the Nevada for a distance of 1659 ft. has been long accom- 
4 now. We illustrate this of the work taken 
rom a gees gue before completion. The clearness and 
precision which marks the original of this picture taken at 
an altitude of 7042 ft. above the sea level, the loftiest eleva- 
tion which a locomotive has ever yet attained, is due to the 
position of the tunnel, through which, like that near Box, on 
the Great Western Railway, the sun shines for a few days in 
every year. An ex of fifteen minutes produced this 
remarkable sun picture, in which the heading in the far dis- 
visible; the mn light was diffused 
also by the aid of a mirror from which reflected rays were 
slowly cast around, till foot by foot the whole interior was 
illuminated alike. 

This summit tunnel is 105 miles distant from the western 
terminus of the line at Sacramento, and the whole of this 
length is a series of heavy ascending gradients and sharp 
curves, the former, however, having a maximum slope of 1 
in 45}, while the sharpest curves upon the route are 576 ft. 

us. 


intimate natural mixture of zine and lead, and is termed | radi 


plumbate of zinc. A certificate of its qualities has been 
obtained from the School of Mines, Columbia College, some 
of which are entirely wanting in the artificial mixtures. In 
comparison with the other pigments in general use, it is 
stated to possess the following peculiarities: 1. Owing to its 
great opacity, it covers much better than pure oxide of zine, 
or the best white lead; 2, it covers more surface, weight for 
weight ; 3, it makes a rand more durable coating; 4, 
it will wear much longer when exposed to the weather on 
outside work ; and, 6, it resists for a greater length of time 
the action of sulphuretted hydrogen, and other deleterious 
gases, which so quickly discolour white lead. At the same 
time its cost is considerably less. The steamship Georgia, 
belonging to Guion and Co., of Liverpool, is about to be re- 
painted with this new material, and a good practical test 
will thus be furnished. The contractors who hold the mono- 
poly in the United States are C. T. Raynolds and Co., New 

ork; J. H. Chadwick and Co., Boston; and Worcester, 


comotive nearer 


time tab 
3000 miles the name of the City of the Saints. 


Through the stern forbidding mney: of the Sierras, 
scored with mighty gorges or canons, in the bottom of which, 
far below, run the many rivers, born of the watershed of 
this gigantic chain, the railway winds its way, and passing 
thro the summit tunnel, descends for 45 miles toa plateau 
stretching away for 575 miles, or the rest of the course of the 
Central Pacific Railway, across a country where, for the most 
part, the sleepers can be laid almost upon the natural surface, 
and the track laid at the average rate of three miles a day, 
though so much as six miles and one-third of railway has 
been constructed within twenty-four hours. So while from 
the west the Gentile engineers, with busy thousands are 
grading and laying tracks, which day by day brings the lo- 
nearer to Desaret, aud the City of the 

Saints, from the east the same invaders are rapidly ap- 
ing, and so soon as next July the railway companies’ 
will contain in its long list stretching across 





Laible, and Standish, Detroit. 





The Union Pacific Railroad, the eastern link of this great 


CENTRAL 


PACIFIC RAILWAY. 





trunk line, commences at Omaha, to-day a flourishing 
town, yesterday an Indian camping place, which is the wes- 
tern terminus of the Mississippi and Missouri Rai , the 
last link of the chain, formed by the Erie, the Great Western 
of Canada, and the Michi Central Railways, which com- 
plete one of the establi routes to New York. From this 
point westward starts the new way, through territory sparsely 
populated by the rough pioneer of American civilisation, to 
the Rocky Mountains, up which, as up the Sierra Nevada, 
the road winds and climbs to the summit, then down through 
Indian infested lands, to Cheyenne, 2000 miles from New 
York, and so forward over prairie ground to Salt Lake, there 
to meet the Central Pacific road, and complete the chain. On 
the 1st of May last 572 miles of the former line were opened, 
the summit of the Rocky Mountains , and the wa 
forward easy; 1100 miles form about the total length of this 
section, of which the first 517 miles west of Omaha cost 
$16,000 per mile; the mountain section, of 150 miles, cost 
$48,000; and the remaining 433 miles are estimated to re- 
quire $32,000 mile. 

And when this great high road is finished, as it will be 
finished in all human probability within the next twelve 
months, it will develope not only cities and townsalong its route, 
for they will be only the nervous centres of a country newly 
opened up, almost boundless in extent, and inexhaustible in 
natural resources; it will provide the sole but imperative 
auxiliary requirements of the industries—mining, commercial, 
or agricultural—rapid and reliable means of transportation, 
and the vast region, now the almost undisturbed homes of 
scattered Indian tribes and herds of buffalo, will most certainly 
be transformed from an unbroken wilderness to a cultivated 
region stretching from east to west, from Omaha to San 
Francisco. 








Tue Forzten Coat anv Iron Trapes.—The Belgian coal 
trade continues active; stocks have in great ey disap- 
, and the current production is fully absorbed ; prices 


present little change. ere are still great complaints of an 
inadequate supply of rolling stock on the Belgian railways. 
A contract has been 


iven out in Belgium for 4000 tons of 
rails for the Victor y ween Railway; and the Belgian 
iron trade has now become so active that a contract for 
10,000 tons of rails, although offered on what would have 
been considered very favourable terms a few months since, 
was over almost unnoticed. The im of minerals 
into ce in the first nine months of this year amounted 
to 425,591 tons, as ro with ig tons in the corre- 
8 ae period of 1867 ; the receipts o — minerals 
dapla a constant tendency to increase. state of the 
Somsch lean tendo athtbones and prices display a ten- 
dency to increased firmness. has been in. good demand 
in the Moselle group. The Prussian iron trade is active ; a 
f 
various German railways, and these contracts can scarcely 
fail to improve the t favourable aspect of affairs. Pig 
has displayed a slightly u tendency of late in the Essen 
district. ‘The Prussian Government recently ordered the 
sale of the Kenigsbutte Ironworks, in Silesia. Private 








negotiations are proceeding. 
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SIGNAL |FOR REGULATING STREET TRAFFIC. 


CONSTRUCTED BY MESSRS. SAXBY AND FARMER, ENGINEERS, LONDON. 
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~ “STREET SIGNALS. 
Tue t ti of the dest * bli . ded 
thoroughfares, and the maintenance of order Pict 


pedien: for the these 
ient is imperative for t of thousands, 
sok hag amin Gita & aotitay aos ae deer ak 
vehicles should be under control, not only at the 
crowded centres themselves, but far away up such streets as 
a 

The experi derived in New York from the extended trial 
of the Fulton street overhead crossing, spanning the busiest 
part of Broadway, has proved it useless and absolutely in- 
convenient to the ja for whose benefit it was erected, 


less practical are the ions (may they never be carried 
out) of others who would burrow beneath the streets, and so» 
establish low level crossings. Such an arrangement would 

all the evils of the overhead bri , and, in addition, 
— many other evils of its own. remains, then, 
the alternative of level crossings, and this alternative pre- 
sents no drawbacks if a proper system be maintained] 


PLAN. 
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So far back as 1866 a Select Committee was appointed to 
enquire into the City traffic regulations under a new Act, 
and it was then suggested that a modification of the railway 
signalling system might be adopted to the requirements of 
the streets. 

This Speen , which we believe originated with Mr. 
Knight, of the South-Eastern Railway, has now been acted 
upon, and an experimental — has just been erected 
with much chromatic glory at junction of Parliament- 
street with Bridge-street, Westminster. : ; 

We illustrate the arrangement of this ornate signal, which 
has a total height of 24ft. Three semaphores are hun 
upon centres, which are 18 ft. 4in. above the ground, ani 

pillar is surmounted with a lantern furnished with 
three lenses, which show a green light under ordinary 
circumstances, and a red one when a Member of Parlia- 


ment is crossing Bridge-street on his way to St. 


hens, or when any other equally important occa- 
ae renders a halt of vehicles three 
semaphore arms g downwards normally denote 


Messrs. Saxby and Farmer, of Canter -road, Kilburn, 
have succeeded in devising an original and striking design 
for this street signal, which will not long stand singular, if 


this 
t successful one. There are man 
cnet this sovmded sity whi pantry come mchan!- 
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“On the Application of Steam to the Cultivation of the Soil.” 
By Batpwiy Laruam. 
(Continued from Page 521.) 

Experience has shown that steam cultivated land can be 
lanted in the most unfavourable seasons much earlier than 
and cultivated by horse labour; and, moreover, on land that 
has been cultivated by steam power (especially in untoward 
seasons) the crops have done well and luxuriated, while on 
the same description of land manipulated by horse power the 
crops have perished. Also, by the agency of steam we find 
that root crops have been grown on soil proverbially un- 
favourable to their growth, and moreover of so superior a 
quality that the first prize at an agricultural show has been 

awarded to the crop grown. 

Again, steam cultivated land has a great advantage over 
horse cultivated land, inasmuch as the efficiency of manure 
greatly depends upon the extent of amalgamation with a per- 
tectly pulverised soil, and therefore the best results are secured 
where the soil is steam cultivated. 

In the Table on the opposite page we have the results of 
steam cultivation on fifty farms, taken promiscuously, and 
compiled from the reliable information collected by the com- 
wittee appointed by the Royal Agricultural Society for the 
purpose of inquiring fully into the question of applying steam 
for the purpose of cultivating the soil. 

The cost of the keep of a horse, as taken in the last column 
but one of the Table, is the calculation of Mr. Algernon 
Clarke; and is inclusive of the cost of food, blacksmith, the 
wear of implements, and wages; it is a mean estimate 
between the cost arrived at by Mr. J. C. Morton, and by 
Mr. Phere. 

It will be seen from the annexed Table that steam power, 
as used for the cultivation of the soil, in the present state of 
the development of the application, is not an entire substi- 
tute for horse work ; but it will perform the hard work bet- 
ter and cheaper than it ean be done by horse power. It is 
also well known to those-who have performed all the hard 
work of the field by steam power, that a considerable reduc- 
tion has been made in the number of horses employed, and 
the horses, which are still required on the farms, are now 
kept in bet‘er condition at a smaller cost. The diminution 
of the nuruber of cattle required for the cultivation of the 
soil will lead to a reduction in the quantity of provender re- 
quired to be grown for them ; pe therefore the result will 
be, that a direct increase in the products required for human 
sustenanee may be — The advantages of steam power 
in cultivating the soil may be seen by carefully perusing the 
annexed Table; but, apart-from the direct saving due to 
the diminution of the number of horses kept, we must take 
into consideration the improved character of the cultivation, 
the perfect command of seasons, and, lastly, the increase in 
the crops grown, which Mr. Thompson, the president of the 
Royal Agricultural Society, stated last-year would equal “an 
average increase of eight bushels an acrein the crops through- 
out the country.” The consummation of such results as this 
cannot be over estimated, and the importance of the question 
gives it a national character ; and in consequence we are led 
to study the means that have been pro’ . and are now 
adopted, for the successful cultivation of the soil by the agency 
of steam. 


Early History of Steam Cultivation. 

Like all inventions of great influence on the industries of 
our country, we find that the application of steam to the 
cultivation of the soil is not: the invention of any single in- 
dividual, but that the present position and success of the ap- 
plication is due rather to the aggregation of the ideas of a 
great number of inventors. For the proposal of applying 
steam as a motive power to be used in the cultivation of. the 
soil, we must go back to those periods long anterior to the 
successful working of the steam engine; and it is probable 
that it was the acknowledged deficiency and inferiority of 
horse labour in cultivating the soil that, in a, great measure, 
stimulated inventors in perfecting the steam engine. In 
the early days of steam cultivation there were a number 
of inventors, but at the present time the manufacture of 
machinery adapted for the cultivation of the soil is confined 
to a few makers of eminence, wha appear to have sifted the 
inventions of past years, and to have retained and improved 
upon what was useful. With the rise and progress of in- 
vention we find that, as new ideas haye been promulgated, 
and as fresh sources of power have been introduced, they 
have been supposed to be adapted to the purposes of cultiva- 
ting the soil; and so important seems to co been the reali- 
sation of the successful application of great power to the 
cultivation of the soil, that we find, that nearly every inven- 
tion for producing motive power has been pressed into the 
service ; hence we find compressed air, exhausted tubes, ex- 
plosion of gas and other compounds, and the agency of elec- 
tricity, have all been proposed as sources of motive power. 

The first record we have of an inventiun for applying power, 
other than that of horses, for the cultivation of the soil, is 
contained in the patent No. 6, January.17th, 1618, the in- 
vention of David Ramsay and Thomas Wildgoose, which is 
set forth in these words: “ Newe, apte, or commodious formes 
or kinde of engines or instrumente and other profitable in- 
vencons, ways, and means for the good of our commonwealth, 
as well to ploughe grounde without horse or oxens, and to 
enrich and make more fertill as well barren peate, salte, and 
sea-sande, as inland and upland grounde within our king- 
domes 6f England and Ireland and our domynyon of Wales,” 

This invention was followed by another patent, No. 39, 
August 6th, 1627; it is the invention of William er, 
John Aprice, and William Parham, and. is.described as “a 
most readye and easy way for the earing, ploughing, and 
tilling of land of what -kind soever, without the use fn 
either of oxen or horses, by the-labour or helpe of twoe men 
onely te goe with everie plough that shall be used with an 
engyne or gynn for that purpose.” 


On the 21st of August, 1630, David Ramsay had letters 
— for improvements of his invention of 1618, and in 

anuary, 1634, he took out a further patent, All these in- 
ventions had, amongst other objects, the application of — 
to the cultivation of the soil—*to make the earth i 
more than usual.” 

After this period, upwards of a century and a quarter 
passed away without any progress or even hint of any im- 
provement in the of cultivation a# then practised, 
until we come to the invention of Franeis Moore, dated 
March 14, 1769, which is described-in these words: “ New 
machines or engines made of wood, ito 








other metal, constructed upon iples, and 
capable of being wrought or put in { water, or 
air, with a s assistance of horses ot path aie. 
which machines or engines, upon rept i 
covered will be very usefull 3 ptr hy of per- 
sons, , and navigation; that he ily coneeives that 
to Aa 
a 


the said machines or engines will be ‘of g 
subjects in tilling, improving, and 
letter published in the Leeds Mereury 





fidence in the success of his invention, that he sold all his 
own horses, and by his advice many of tis ‘friends have 


animal will be so effected his newjimvention, that their 


other patents, both of which had , amongst other 
objects, to the cultivation of the soil...| {* brutne 

After this period invention followed imvention in . more 
rapid succession, and, for the sake of classification, it will be 
well to take each invention in its own particular class. 


‘3° 
Classification of Systems; 

There are four systems that have been’) for adop- 
tion in the application of steam to the eultivation of t 
soil; and each of these primary systems ifeapable of further 
subdivision thus :— 

1st Class.—Traction engines, or machines*that draw the 
implements of cultivation after them, whielt“may again be 
subdivided into—Ist, machines that work rotiry cultivators ; 
2nd, machines that drag the ordinary cultivators after them ; 
8rd, traction engines that are so by means of the power being 
applied direct to the wheels; 4th, tractifppengines that are 
impelled by pushers from behind ; 5th, tradtiom engines that 
are pulled forward to a fixed anchor by the winding of a rope 
on the drum of the engine, or by the winding of a chain on 
a grooved pulley; 6th, traction engines that are provided 
with a movable rail or floor on which it travels; and lastly, 
traction engines worked upon any of the above principles, 
but which are impelled by any other power than that of 
steam. oF. 

2nd Class.— Locomotive engines trai upon fixed 
railways. This class may be divided info—Ist, machines 
that drag the implement after them; 2nd,‘ ¢ that draw 
the implements oy means of ropes; and lastly, machines 
that are pay any other agency than that of steam. 

3rd Class.—Fixed engines communiéating ‘the power to 
the implements by the agency of chainsor/ #0 i 
class may be divided into two divisions ; those machines that 
carry the winding drum, and those on Which ¢he, windlass is 
detached from the engine. ; 

4th Class.—Traction engines moving Soe the bead lands 
or other part of a field and working’ ts by the 
agency of wire ropes. This class may ivided into two 
divisions, or, those in which one engi 
in which two engines are used. 
subdivided into— Ist, those systems / 
implement; 2nd, those systems that ‘work two imple- 
ments at the same time ; 3rd, those in which two engines are 
at work at the same time ; 4th, those in*which but one engine 
is worked at a time; 5th, those in whieh. the implements 
travel the full length of the field; and 6th, those systems in 
which the implements travel over but one-half the length of 


the field. x 
Class 1.—Traction Hiigines. 
The earliest invention, of which : has been kept, 


ee 
of the principle that was toe aopted i aR ing steam for 
the cultivation of the soil, is set forth og bearer of 


Richard Lovell Edgeworth, in Februgt 1770; and his in- 
making table railways to 
pieces of are connected 


vention is stated to consist “ in 

wheel carriages, so that several 

to the carriage, which it moves in regular succession, in such 
a manner that a sufficient length of railing is constantly at 
rest for the wheels to roll upon, and that, when the wheels 
have nearly approached the extremity of this part of the rail-. 
way, their motion shall lay down a fresh len 
front, the weight of which in its descent assist in rais- 
ing such Spr of the rail as the wheels have already passed 
over; and thus the pieces of wood which are taken up in the 
rear are in succession laid in the front,/s0°as to furnish con- 
stantly a railway for the wheels to roll. upon.” This'descrip- 
tion of the invention unfortunately is ot accompanied with 
atiy drawing to illustrate its nature; and, fore, it may 
be taken to include the principle applied 80 successfully by 
Boydell, which will be ribed hereafter; or it may bene 
reference to the application of an endless railway, similar to 
that described by Sir John Scott Lillie. It does not appear 
that the author of this invention was even able to reduce the 
principle he propounded to practice, for we find him stating 
that the term of his pateut xpired without his “ being able 
to unite to my satisfaction in this machine strength with 
sufficient lightness, and with regular motion, so as to obtain 


the advantages I pro . 
Dumbell procured a patent for a 


* 








a Se re 1808 Sohn 
machine t was to be used for icultural purposes, of 
which a di is shown. This machine is"tntended to 





‘be worked by steam or heated yapour acting on a series of 


done the same, because the price of thab-ndble and useful 


aie el nat be oor Meant Pha present” “In the: 
same year, viz., June and July, 1769; Moore took, out two |: 


of rail in | 8° 








vanes fixed on a metal shaft within the , and from 
which motion was transmitted to the of the carriage, 
Se ee ee oes 

In 1810 Major Pratt produced a series of inventions having 
reference to the application of steam to the cultivation of the 
soil. One portion of his i ion relates. to a machine ‘ 
which was to be moved chains, 
extended horizontall: 


man, invented a mode of applying ti 
the principle of which has at variou 

for — in steam ploug' ‘ 
laying down a chain or rope the whole 


correspondent mentions Mr. Moore’é is to go 1ain ) 

without horses, and which is applicable to* pee: w- | be ploughed, 2 — heap cmon cpg “ed 
ing, and every other branch of hus sy appears | Pass ro a poe wheel or pu } + as the 
from the same letter that the inventor: hkéuth great con- — be phe ern he ge pad en Piel | een mene ow 


plan consisted in the use.of a short endless chain in place of 











the long chain... ‘The endless chain was pa ly round 
the or grooved wheel on a detach jage, which 
was at a proper distance means of 
erie aidiedal, The 

ro 
described in the first part. of this 


by Messrs. Beadon and Smith, and Sir. 


the ground, and ram ‘the carriage.” “© 
drills, wheels with scythes affixed thereto, 
ments,” may be attached to the carriage, and 


quired in carrying out the various processesof husbahdry. 
Inventions identical in principle with this‘Were again intro- 
duced by David Gordon in 1824, by JohticLeo Nicholas in 
1840, by Messrs. Teisser and Triat in 1846, by J. H. Pape in 
1851, and by D. D. Kyle in 1852. All ‘sfi¢h inventions as 
these are only interesting as matters of history, and as show- 
ing the very great amount of thought that from time to 
time, been lavished on inventions that have § been super- 


were introduced. ry 

In 1816 J. Reynolds proposed a traction, 
the boiler was opal, so that whateve 
the machine, the boiler was always hori 
was to be applied for the p a 

loughs, cultivators, twin harrows, drilling, 2 es,” &. 
The arrangement of the boiler may be comsdered a great 
advantage in a machine that would have fo traverse very 
uneven ground. ye 

In 1832 Mr. John Heathcoat pro; @. series of modes 
in which steam power could be appli p cultivation of 
the soil, one of which related to the con 


seded by others better adapted for the purpose for which they 
anit 









ine in which 
_— of 
4 ‘he engine 


“rollers, 


























rangement of traction enging, consistin of 
large dimensions, fitted with a steam en, i 
power machine, and suitable winding g ted on 
a series of wheels, which conduct an e xi 
railroad, or way, within and upon ® carriage is 
caused to travel by the power of the en ther modifi- 





cations of this engine were propo 
order to adapt it to give motion to ro 









machine for giving motion to ropes shor in 
drawing ieglamnatta, which atonal 
hereafter described under its proper head 

In 1837 Mr. John Upton invented trai ne for 








drawing ploughs and other implements-over } 
tinguishing feature of which coastal in the 


a rotary steam engine for its propulsion, **. °°! 
















Krvurr’s Works at Essen. — A 
among the German journals that M. 
negotiation with the authorities of the 
the subject of the noise and shocks : 
hamm 






ers. We are strongly inclined fee sn maha the 


statement that he is about to purchase a ve r 
und near Cologne, and to remove his works am 
men to that place. ; ES 
Tue Trap or THE HaRrpWwARE 
dition of the Birmingham trade is sati 
fair amount of activity prevailing. In# 
the manufacturers have sufficient d 
them engaged till the close of the 
nt business is rather quiet, and 
of late have been very unimportant, 
not looked for until the new years 
The West India trade is i 
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RAILWAY BRIDGE (492Fr. Span) OVER THE RIVER LEK AT KUILEMBURG, HOLLAND. 
MR. N. T. MICHAELIS, ENGINEER; MESSRS. HARKORT AND CO., CONTRACTORS. 
(For Description, see Page 545.) 
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IMPORTANT NOTICE, 


With the commencement of the Seventh Volume of 
ENGINEERING, ix January nest, the price will 
increased to 6d. per copy, and to 74d. for st 
copies. Annual subscriptions for Great Britain will be 
14. 12s. 6d. if paid in advance. 

For upwards of two years the average number 0 
pages issued by us weekly has been at least one 
greater than promised in the of EN- 
GINEERING, issued in 1865, while the extent of 

avings then announced has-been increased from 
three to four fold. During this period this journal has 
successfully passed through one of the most remarkable 
competitions ever known tn the history of technical publi- 
cations, and few of its readers will now deny that tt is at 
last entitled to some small return upon the capital and 
industry expended upon it. The publisher considers it 
needless to make any promises for the future, further 
than that the position of ENGINEERING, as the 
leading and representative journal of the profession, 
will ever be maintained, a position.in some degree in- 
dicated by the fact that it now enjoys by far the largest 
circulation of any engineering newspaper published in 
the kingdom. 








PUBLISHER’S ANNOUNCEMENT. 








The circulation of ENGINEERING exceeds that, 
collectively, of all the other weekly engineering and me- 
chanical journals, of the same or a higher price, now pub- 
lished in London, and it is constantly and rapidly 
increasing. 


Advertisements cannot be received for insertion in the cur- 
rent week later than 5 P.M. on Thursday. The charge for 
advertisements is three shillings for the first four lines or 
under, and eightpence for each additional line. 

The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 11. 1s. 8d. IPf credit be given, the 
charge is 2s. 6d. extra, subscriptions being payable in 
advance. 

Cheques and money orders to be made payable only to Mr. 
Charles Gilbert. 

Office for Publication and Advertisements, No. 37, 
Bedford-street, Strand, W.C. . 


ENGINEERING is registered for transmission abroad. 


Le bureau @ENGINEERING pour la France est 16, 
Quai Malaquais, Paris, chee EZ. Lacroix, Directeur des 
Annales du Génie Civil. 

Subscriptions for the ANNALES DU GENIECIVIL are received 
by Mr. Charles Gilbert, the publisher of ENGINEERING, 
of whom also the Nouvkau PoRTEFEUILLE DE L' INGENIEUR 
pgs CHEMINS DE Fer may be obtained, price 9L 

D. Van Nostrand, 192, Broadway, New York, is the soue 
American agent for ENGINEERING, and is aut}iorised to 
receive all Subscriptions and Advertisements from America 
for this paper. Subscription price, 15 dollars yearly in 
currency. 

ENGINEERING may be obtained in Russia, by sub- 
scribing for it at any of the Post-offices in the Empire. 
The price is 15 silver roubles per annum in St. Petersburg, 
and 18 silver roubles in other parts of Russia. 


NOTICE OF MEETINGS. 
Tue Institution or Crvin Eneinerrs.—Tuesday, De- 
cember 22, at 8 p.m. The Annual General Meeting. 
Soctety or Encryerns.—Monday Evening, December 21, 
1868. Continuation of the paper on the “ Application of 
Steam to the Cultivation of the Soil.’ By Mr. Baldwin 
Latham, President of the Society. 
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RAILWAYS AT PRIME COST. 


ADMIRABLE as may be the invention, - the science, 
the skill, and the organisation embodied in our rail- 
ways, theyare, nevertheless, as the great highways of the 
nation, — costly in. construction and working, 
and it is indeed impossible to deny that our whole al. 
way system abounds in faults—faults of policy, of con- 
struction, of working, and of ent. It is not 
only to a great extent unproductive to the share- 
holders, but the fares and rates of freights are the 
highest in the world, and the ion, excepting 
only for first-class ngers, is about the worst. 
We have only to look at the Belgian state railways with 
their first-class express than 


of less than a r 
mile, or even to the American lines, some of the lead. 


| ‘hour ‘in each direction, so that the rails’ of: every’ 


ing ones ing their rs at the same low 
rate. As <pailwa men” Seat nalited to read in 
our Sanat Bal ago as follows: “The ro 
system (0! gium) was adopted as early as . 
and at the present moment no country in Europe is 
ae Eee Non railway accommodation t 
this industrious and pape land, There is not 
one town or village of any importance without its rail- 
way communication. The fares are lower than in an 
other yn bge: long distances not exceeding 
a-mile first class, 4d. second class, and 3d. third class 
—one-fifth of the rate charged in England.” Yet the 
Belgian lines are profitable to the state, and that too, 
notwithstanding that all the elements of necessary 
cost, whether of construction or working, are as great 
as in England, excepting only the cost of labour, and 
the salaries of officials. There is no difference, in 
principle, between the English and Belgian systems of 
railway construction, nor in the stock em- 


ploye 

Even upon some of our own lines minerals are carried 
at a good speed at a rate of halfpenny per ton per mile, 
and if we could deal with ts by weight, at the 
same rate, this ee rae to carrying a pas- 
senger of average weight—fifteen to the ton—thirty 
miles for a penny, or from London to Edinburgh for 
hardly more than a shilling. Itmmay, indeed, astonish 
some of our readers to know that there is a class of ultra- 
tailway reformers who are now advocating an uniform 
shilling fare, on the same principle as the penny 
postage rate, to all parts of the kingdom, forgetting 
that for the great majority of traffic, viz., short traffic, 
this very fare would be as unjustly high as it would 
be ridiculously low for long distances. 

It should require no parliamentary contest to make 
a railway more than to make a highway or to open a 
street. And so far from landowners being “ com- 
pensated” at extravagant rates the benefit, generally 
very great, which railways confer upon their property 
should be considered and taken into account. The 
eight acres of land taken for a mile of railway may be 
worth far less, valuable though it be, than the benefit 
which the railway itself confers upon the adjacent 
hundreds of acres. We are not forgetful. of ’ the 
magnitude, jealousy, and power of the landed interest, 
a Parliament has dealt, and to the purpose, with 

e interests ere now. 

’ Then as to construction, railways should be, as 
nearly as may be, surface lines, and why, when the 
question is carefully examined, are not single lines 
sufficient? A surface line does not imply continuous 
steep gradients, but. only occasional ‘sharp pulls, up, 
say, 1 in 60—a gradient quite within the powers of 
locomotives pro erly adapted to their work. It has 
been too long the habit to regard the mere cost of 
traction as the chief element of railway expenditure, 
whereas ¢he great item of expense is interest upon 
capital—not of course that imterest or dividend is 
always paid, although it is not the less chargeable in 
default of: payment. If, by the outlay of 1000/.; a 
clear a. 50/. can be effected yearly in working 
expenses, the outlay is justifiable, but if 100,000/. are 
spent to obtain theoretically favourable gradients or 
curves which do not really save 1000/. yearly in work- 
ing expenses the outlay is a wasteful one. If this 
extra outlay be made upon a single mile of line, as 
upon a costly viaduct, or a tunnel, the interest upon 
it at 5 per cent. is 1,200,000 a per annum, equal 
to 13/. 14s. per day, and equal to nearly 7s. per train 
for each of forty trains running daily over that mile 
for 365 days-in the year. Taking the number of 
trains at a more reasonable figure, say, twenty daily 
in both directions, it is evident enough that the ‘cost 
of working a comparatively steep incline half a mile 
long, the adoption of which would avoid the necessity 
for a costly tunnel or viaduct, could be nothing like 
14s. per train above and beyond the necessary cost of 
working a level. 

The cost of working is greatly beyond what it should 
be in consequence of the unnecessary number of trains 
now drawn, short and half filled as they are. It was not 
long since stated that the London and North-Western, 
Great Northern, Great Western, and Midland ‘railways 
together run fifty-two passenger: trains daily between 
London and Manchester! ‘So faras tlirough’ traffic is 
concerned three or four each way daily should serve 
every reasonable requirement. : 

' And were there fewer and better filled trains, runni 
at longer intervals; single lines worked by telegraph 
_ tlie block system would be — ‘safe, and in 
respects as sufficient as-double lines. ‘ It’ would be 
an ‘active: traffic’ that required: twénty-four long and 
well filled trains each way daily; yet this.is but one an 





‘of a double'line would’ be’ unused’ for about twenty- 


mile | \ipon it; he’ fastensiit dow 
 forated with‘holés to” allow ‘the melted iron to obtain 





three rg.” * the 5 sie Ae Single lines — 
majority of thé i way system, which is 
cohol with fewer accidents than almost any other in 
the world, and it may interest some of our readers to 
know that the whole railway service between New York 


han j and P’ ia, two American cities 90 miles apart, 


and with their suburbs containing respectively 
1,250,000 and 750,000 inhabitants, is carried on 
over a single line. A proper adjustment of trains, 
ane care, and the indispensable aid of the telegraph, 

er a single line as safe as a double line, it being 
understood that the trains are not so numerous as to 
exceed say two each way in the hour. 

Railway promoters and engineers must yet awake 
to the fact that the most profitable and esafel railways 
are those made and worked for the great paying lower 
class, as distinguished from the far less numerous and 
far more fastidious upper class. The former do not re- 
quire either very fast or very frequent trains. An ex- 
cursion _ Pact ye what they are willing to put 
up. Anda thousand passengers in a train, pay 
cnak a ing a mile, or 1/. 0s. 10d. per ar Weng 
is about the most profitable load an engine can draw, 
unless it be a bullion train paying, it may be, 4/. or 
even 6/. per mile, as has been the case on the South- 
Eastern line. 

Whatever changes may be made in the carriages, 
the lines we propose—the people’s lines—would re- 
quire'to be worked with a new class of engines, and 
‘there is none which offers so many advantages as Mr. 
Fairlie’s.. Such engines may have any required length 
of wheel base without straining the way. They may 
be of any required weight without having more than 
‘4 tons or 44 tons on a wheel. They have all their 
weight available for adhesion. They are rid of the 
burden of the lumbering tender, a great 12 or 14 ton 
monstrosity, with the additional weight of, say, a ton 
of coal, and from 5 to 10 tons of water, water which 
should be “ picked up,” in quantities of one or two 
tons only at a time, as wanted, from Mr. Ramsbottom’s 
troughs. -A double bogie tank engine having eight 
5 ft. wheels, and weighing but. 36 tons, the wheels 
driven by two pairs of 14in. cylinders, with a stroke 
of 2 ft.; would, with a very moderate steam pressure, 
pull a train of a gross weight of 300 tons up a two 
mile incline of 1 in 60, at the rate of 20 miles an hour, 
a. work ‘corresponding to nearly 800 horse power, 
during the six minutes of thé run, in thus surmount- 
ing an elevation of more than 175 ft. 

Is any engineer so strong, has any one such re- 
sources of character, such powers of organisation, such 
disregard ‘for per J time’prejudices, such a determina- 
tion to give to the people prime cost railways, and 
railway communication at prime cost, as to initiate 
and carry out a new system of popular railways, and 
thus to win the just approval of the million in his own 
time and through all posterity ? 








MR: HEATON AND HIS “STEEL.” 


We republish in‘ justice to’ Mr. Heaton, and un- 
solicited by him, the letter which he has addressed to 
the Zimes in reply to one from Mr. Bessemer, which 
appeared: at the beginning of the month. Mr. Heaton 
may be~quite sure that his experiments in making 
steel from common brands of iron are watched with 
the greatest interest, and, so far as the iron trade is 
concerned, with all the hope that is possible in the 
face of so much conflicting evidence. If his asser- 
tions are true, he will, by another year, have added at 
least ten millions to the value of iron, now made 
in Great Britain, taking the value of his professed im- 
provement at 2/. 10s. a ton only on 4,000,000 tons. 
His mode of treating melted pig iron is much more 
expeditious than puddling, his: plant is inexpensive, 
and the‘alleged increase of value of iron treated by his 

rocess is ‘even r than we have just estimated. 
all-that is claimed were:true, the Cleveland iron- 
masters, now turning out their iron in pigs at less 
than 50s. a ton might, at a cost of hardly 40s. a ton, 
turn it’ out in steel blooms worth from 8/. to 10/. per 
ton, a gain to the Cleveland district alone of nearly, or 
quite, five millions annually. Mr. Heaton professes 
to have'no secrets, to require no special quality of 
iron, to employ no other. treatment than that with 
nitrate of soda. ‘Nor ‘is he even the inventor or dis- 
coverer of the use’ of nitrate of soda for purifying 
iron. He .has invented .merely a mode of using it, 
whereby it is kept, or supposed to be kept, at the 
bottom ‘of the melted charge until the oxygen of the 
nitrate is given’off. ~ He first: places the nitrate in the 
‘bottom of: his converter; and to prevent it from at 
once: floating tothe top: when: the charge is poured 
wn: by a cast-iron: plate per- 
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access to the nitrate, and to allow the oxygen thus 
evolved to rise. This is the whole of-the so-called 
“ Heaton process,” and there are other modes of using 
nitrates which, quite unlike his, would, there is every 
reason to believe, give results at least as good. 

It is nearly, or quite, threé years since Mr. Heaton 
first attempted to make steel with the aid of nitrate of 
soda. It isa year and nine months nearly since we 
(March 29, 1867) described his then mode of using 
the nitrate in “ pockets” formed in a revolving con- 
verter, somewhat resembling a churn, His former 
friend, Mr. Hargreaves, has set up a claim to the first 
use, as at present, of the paprees casting to keep 
the nitrate in its place, and Mr. Hargreaves has, too, 
a mode of his own of keeping the nitrate down, by 
mixing it into an adhesive mass with other substances, 
and leaving it to stick of itself to the bottom of the 
converter until decomposed. 

How long it is since the mode of securing the 
nitrate under hatches, so to speak, was first adopted 
we are not quite certain, but it is a good while since we 
first heard of it. And it is clear that whatever is the 
result of the treatment now must have been the result 
at the first time the nitrate was so employed. Yet we 
hear of no one using the iron or “steel” so made, 
although any blacksmith could sufficiently test ‘its 
quality in a quarter of an hour. Within a few weeks 
we have seen it reported upon, however, by a most 
able chemist, whose analyses show that the first pro- 
duct or “crude steel” of the nitrate process contains 
nearly 3 per cent. of impurities, of which nearly two 
are carbon, and that the finished product contains 
nearly 2 per cent of impurities, of which one is carbon. 
It is perfectly certain that, whether called iron or 
steel, metal of this composition cannot possibly be of 
good ag Age any rate this is certain if there be any 
truth in the science of metallurgy. It is equally 
certain, too, that the so-called crude product would 
not have nearly one per cent. of carbon removed by 
being merely cut, piled, heated, and rolled into bars. 
Yet a certain literary engineer, whose frequent and 
astounding blunders we have had occasion to notice 
before, pronounces this metal, with its one per 
cent. of carbon and another per cent. of other 
impurities, to be “malleable iron of the purest 
and finest quality!” It cannot be that ¢his is 
the soft ductile iron which Mr. Kirkaldy is testing 
with remarkably uniform results, say, 23 tons tensile 
strength per square inch, and an elongation in break- 
ing of from 20 to 28 per cent. No one would think 
of disputing Mr. Kirkaldy’s tests, but it will require 
more than the attestation of Mr. Robert Mallet, or of 
Mr. Heaton either, to convince us that these irons, if 
made by the Heaton process at all, were made from 
ordinary pigs, and without subsequent remelting. The 
ablest ironmasters, those who are most deeply in- 
terested in the success of the process, have examined 
it closely, yet no one of them has taken a license and 
it is the prevailing belief that the nitrate treatment 
cannot be depended upon to give two casts alike in 
quality, nor to produce good steel or iron at all. We 
have seen too much of unconscious self-deception, and 
sometimes of the wilful deception of others, to accept 
the most contradictory statements put forward in 
favour of nitrate steel, entangled as they also are in 
a host of improbabilities requiring the most frank and 
careful explanation for their removal. 








ARMOURED SHIELDS AND HEAVY 
ORDNANCE. 

Tue results of an extensive series of experiments 
upon the powers of fesistance,of certain forms of 
targets and casemates, which have recently been con- 
cluded at Fortress Monroe, are similar to ‘those we 
— from the costly trials of iron shields con- 

ucted by the Ordnance Select Committee at Shoe- 
buryness, Jast July. 

There were four targets prepared for the assault, 
the first of which was built of granite, 20 ft. high, 
30 ft. broad, and about 10 ft. thick, Another stone 
fort was covered with iron plating 12 in. thick, and 
the sides of the embrasure were protected, on the one 
hand with a concrete parapet, on the other with one 
of earth, More care was bestowed upon the 
construction of the third shield, which was formed of 
wrought-iron plates 12 in. in thickness, backed by 
iron standards, and strengthened at the rear by solid 
masonry; around the embrasure, which was 3 ft. 
— the thickness of plating was increased from 
12 in. to 18 in., and the parapets at the sides, were, 
the one of bricks the other of granite. The fourth 
target consisted of a tower 25 ft. high and 12 ft. 
broad, built of gnei 
was erected marely to test the relative powers of resist- 


set in cement; thi setructure | 


ance b nite and gneis, the latter havi 
never been used tn YortiBeations in America. Ried 

The ordnance used was a 13 in. smooth bore, a 12 in. 
Rodman rifle, and a 15in. smooth bore. Nineteen 
rounds were fired during the three days of trial, with re- 
sults that proved conclusively that the shields designed 
to oppose the resistance of the shot were inefficient and 
unreliable. At the of 1000 yards, three 320 Ib, 
steel shots, fired from the 13 in. smooth bore, and one 
from the 15 in. gun, demoralised the granite structure, 
and each telling shot fractured and splintered the stone 
in every direction. 

The second shield, that one covering a granite back- 
ing, with 12in. armour plates, was completely de- 
stroyed by two shots, one from the 13 in., and one from 
the 12in. rifle. The third target resisted eight rounds 
fired from a distance of 500 yards; but the armour 
plates were cracked, and bulged, the fastenings 
started, and the backings, masonry, and wrought-iron 
standards were, for all useful purposes, destroyed. 

The two rounds fired at the gneis tower, from a 
range of 500 yards, demonstrated its unsuitability to 
resist heavy projectiles, and two concluding shots 
at the first target entirely destroyed that object, and 
ended the series of experiments. 

These trials would have proved more interesting 
and valuable had we not been beforehand with our 
experience, which pointed out the same conclusions as 
these have done. But, conducted on a smaller scale, 
with inferior targets, less effective guns, and a less 
comprehensive range of experiments, they lose their 
interest. One lesson, however, can be derived from 
these official trials at Fortress Monroe. They have 
proved that no existing American forts can withstand 
the fire of American ordnance at a range of 1000 yards; 
and we satisfied ourselves at Shoeburyness, the other 
day, that the smooth bore Rodman was very far be- 
hind our rifled wrought-iron ordnance in efficiency. 


SINGLE LINE RAILWAYS. 

Tene can be no dispute as to the superiority of a 
double over a single line of railway, even for a mode- 
rate traffic. On the double line there is no chance of 
front to front collision ; the trains in one direction are 
free to move wholly independently of those going the 
other way; if either line is obstructed the other can 
be worked as a single line, and, finally, a far larger 
traffic can be worked over a double than a single line 
of rails. But it is not the less the fact that these in- 
contestable advantages may be, and often are, purchased 
at too great a cost. When worked with the aid of the 
telegraph, a single line should beas free from collisions 
as a douBle line. The command of a double line may 
be said, too, to encourage one of the worst forms of 
railway extravagance, viz., the running of too frequent, 
short, and half-filled trains, at-irregular intervals, and 
at irregular speeds. A less number of trains, drawn 
by ample and improved engine power, could be made 
to pass each other punctually at stations. And the 
cases in which the line is obstructed should be and are 
infrequent. If the public had to choose between fifteen 
trains daily, as now, to Brighton, and half the number 
at about half the fare, what would be their decision ? 
It may be truly said that they are now both overserved 
and overcharged—made to pay heavily for an amount 
of accommodation which they do not really need, and 
for which, indeed, few passengers; anxious to save 
their money, really care. As for actual cost of work- 
ing, it would cost but little more to take 200 passen- 
gers in a train than to take half the number, and it 
would be quite practicable to work trains at three or 
four hour intervals, each way, over asi 
would be sufficient intervals for s_traflic, or, if 
necessary, it might be conducted by night. 

The extra cost of a second line of way, includin 
extra width of cuttings, embankments, viaducts, a 
tunnels, cost of land, and cost of ent. way 
cannot be taken as much less, on the ave of 
English lines, than 5000/. per mile, upon which the 
interest charge, at 5 per cent., is more than ls. per 
train mile for eight trains each way daily, these trains 
easily accommodating a daily c a way of 1000 
eongue and from 500 to 1000 tons of goods. 

ith a greater number of trains the interest c 
per train is of course proportionately less, but it is’ 
one of the very evils of the double line system that it 
encourages the running of needless trains, which; so 
to speak, dilute the traffic and the receipts. 

If English engineers cared to examine carefully 
the single line system so largely employed abroad— 
taking into account its cost, c, returns, mode of 
working &c.,—we think they would be disposed to 
modify their railway plans to some extent, and to’ 
own that a more economical system might answer 
' even in England. 
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It may be to add that the of over- 
fonenee trains is encouraged not alone 
by er ar agin wd ang op ej 
tive construction in which we have too isted. 
i ge Sos the driving w of our 
engines, we Ww away one to of 
large driving wheels, haa employing Off f0 74, 

w em 3 : 
yor 5 to 6 ft. sould anawey the 7 ate 
of traffic, permit‘of smaller cylinders ess W 
of working machinery. We can see no solution of the 


problem of economical locomotives except in the 
double bogie system. In these almost any length of 
total wheel base may be had, the weight equalised on 
all the wheels and the weight per wheel kept down to 
4 or 5 tons, instead of,-as is now often the case, 7 .or 
even 8 tons. And such engines, without excessive 
total weight, would have a power sufficient to deal 
easily with trains of much greater than the present 
weight, and that upon gradients and through curves, 
seldom met with on our old, costly, “ first-class ” lines. 


BOILER PLATE WELDING BY GAS. 

Tue value of Mr. Bertram’s invention for welding 
boiler and other plates by gas has never been de- 
veloped to anything like the extent which was 
fairly to have been anticipated. Mr. Bertram, formerly 
a foreman of smiths in Woolwich Dockyard, has made 
one or two remarkable specimens of boiler work by 
his process ; but he has received but little encourage- 
ment and much positive opposition. The mode of 
forming the great rolled girders, 3 ft. deep, with 12 in. 
flanges at the Butterley Works, is by welling together 
two great T-irons by Mr..Bertram’s process, but we 
hardly know where it is in use for boiler welding. 

The Privy Council have this week granted to Mr. 
Bertram, whose original patent is dated in 1854, a 
prolongation for seven years, and we hope that before 
the expiration of that period he may reap for his 
labours very far beyond the thousand pounds, more or 
less, S ap he has testified is all that he has yet re- 
ceived. 














Tue Russtan Inon Trapz.—A letter from Nijni-Nov- 
gorod, in the Moniteun, and ing of the great fair held 
each year in that town, contains the following: “ This place 
is the great centre of the iron trade in Russia, and especially 
of the manufactories on the Ural. The first discovery of ore 
on the banks of the Nitza, a stream to the east of the river, 

ear 1628, but the foundry, which was after- 
wards sold to the State, was not established by Nikita Demi- 
doff, a son of a peasant named Demide Autouffieff, and who 
worked with his father at the factory of arms at Toula, until 
about the year 1702, under the reign of Peter the Great. It 
is related that the Czar, visiting the i 


was executed, 
ey Toula = ee 
im } ined : 
taken Preity ag wre agg 
smelting works in the Ural, the price of which was to be 
paid in five years. Other 
granted to him, and, after his death, were 

district acquired from that 


children, and the mines in that 
time a considerable extension.” 

Tus New Attantic Castz.—It is stated, on the authori 
of the chairman of the Co Commissioners of Plymout! 
County, that thé Ametican of the new line of telegraph 
from urope is to be landed on a high knoll on the 
shore, known as * "and that the town has 


ablest men in the Plymouth colony. 

with those early days will ever 

* Courtship . of Standish,” so beautifully 

Longfellow. Hobomok, the Christian Indian, for twenty 

eon ar gg wes > friend of the colony, lived here with Miles 
tandish. Duxbury has a ion of 2500. Shipbuild- 

Seg extensively carried on at one time.— New York 


remain the 
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THE MONT CENIS RAILWAY. 

Tux construction of a railway over Mont Cenis, to 
be worked until the completion of the great tunnel, of 
which nearly three-fourths are now pierced, was a 
work creditable in every way to English enterprise 
and engineering skill. ‘The line was not only one of 
much boldness, but it had all the claims of the highest 
utility. It is one in which Englishmen may take a 
just pride, and in the success of which they may take, 
as we have always taken, a deep interest. 

But with every desire that the Mont Cenis Railway 
should fulfil all the expectations of its friends, we can- 
not the less disapprove of the absurdly complicated 
system of locomotive power employed to work it. 

his, and not the railway itself, as a work of public 
importance and individual enterprise, we have con- 
sistently criticised and condemned. The chief en- 
gineer of the line, Mr, Brunlees, was in no way re- 
sponsible for this system. He was merely requested 
to carry out the works to meet it, and he did so, skil- 
fully and economically. He made a line 48 miles 
long, over a summit nearly 6000 ft. above the sea, and 
he employed good long stretches of gradients of 1 in 
12 in doing so, as well as curves of two chains’ 
radius. It was assumed, however, that gradients of 
1 in 12 could not be worked by the ordinary adhesion 
of properly constructed locomotives, nor by locomo- 
tive carriages in which the whole load might be 
rendered available for adhesion. Inclines of 1 in 183 
had been regularly worked for six years on the 
Virginia Central Railway, the engines drawing from 
twice to three times their own weight behind them. 
Inclines of 1 in 10 had been worked during the 
winter of 1852-53 on the Baltimore and Ohio Rail- 
way, the. coupled engines, having the whole of their 
own weight available for adhesion, drawing a load 
equal to their own weight behind them. At the 
opening, too, of the Mont Cenis Railway, last 
summer, the engine went up with its train, drawing 
its assigned load by the adhesion due to its own 
weight, the “ gripping wheels” not being put in action 
at all. It is quite certain that the adhesion of the 
driving wheels on a clean rail is often from one- 
fourth to one-third, and in some well-attested cases 
even three-cighths of the weight, and it is abundantly 

ble of proof that an engine or steam carriage, 
with its whole weight and load available for adhesion 
can ascend inclines of 1 in 12 in any and all weathers. 

Mr. Fell, who has lately repatented Palmer’s single- 
rail railway of forty years ago, and also proposed the 
use of a sticky compound to increase the adhesion of 
the driving wheels (!), schemes worthy only of the 

veriest tyro in engineering matters, re-invented the 
Vignoles-Ericsson-Sellers system of -mid rail with 

ipping wheels, and he induced the directors of the 
Mant Cenis line to adopt it—a scheme es needless as 
a fifth wheel to a coach. A locomotive engineer, Mr. 
Alexander, was employed to work out the plans of the 
engines, and, dealmg as he had to do with the ex- 
tremely narrow gauge of 3ft. 74 in., he no doubt did 
his best. But his engines are excessively complicated, 
and are open to the gravest objections—objections 
which we long since pointed out in no spirit of un- 
kindness, but of astonishment that such contrivances 
could have been sanctioned by the engineer staff of 


any railway company whatever. These engines have’ 


frequently broken down, and it has been sought to 
throw the discredit upon the French makers, MM. 
Gouin and Co., one of the very first-makers in Brance, 
whose work—and they have made nearly a thousand 
locomotives—gives no trouble on other lines, and who, 
we will say, from our own inspection of the Mont 
Cenis engines in their shops, did full justice to a most 
faulty design. As was to have been expected, the 
designer is uneasy under our. criticism—criticism 
directed not against himself, but against the design of 
which he happened to be the originator. He is always 
writing us inconclusive, if not silly, letters every time 
the Mont Cenis engines are mentioned by us. One of 
his epistles; proving nothing, and apparently almost 
without purpose, appears in another ‘column of our 
present number. | It would, we are sure, have been far 
more to the advantage of tlie Mont Cenis shareholders, 
and to the happiness of Messrs, Fell and Alexander, 
had tlhe pay hy the sp pevet nino anions is 
nothing new in their principle. ere-is nothing new, 
‘what is bad, in their locomotive engineering. 
eers, qualified by knowledge and judgment to 
deal with such a case, would have} had engine 
area, with Ga load avilable or adhesion 
working regular economically up gradients 
of 1 in 19 on the Mont Cenis. a 
It is now understood that a to new class of 


Cail and Co., the eminent locomotive constructors of 
rat re Lille: The — tal aves by neces = 
0 spur gearing, and so driven by i t 
c finders ; Wielka, in the present complicated plan, 
e four-coupled driviug wheels and the four-coupled 
gripping wheels are worked from a single pair of 
cylinders. ‘The new engines, which have been designed 
by Mr. J. R. Crampton, will. certainly be superior to 
those now on the line. 


aft 
Bad 
QUACKERY IN STEEL-MAKING. 

No object of discovery or inyention is. more worthy 
than that of cheaply producing good bar iron or steel, 
either direct from ironstone. itself-or. from the. pig. 
But while the attempts have been many, the real suc- 
cesses have been few. We have all of us heard of 
Martien, of Uchatius, of Parry, of Chénot, of Binks, 
and of Sir Francis Knowles, and h each of them 
has extended our knowledge ‘of and although 
each has actually produced samples which have been 
favourably reported upon, not one of these gentlemen 
has established any real improvement in the conversion 
of iron. There have been almost numberless patentees 
of steel-making processes, but little has come of most 
of these processes themselves. Some years ago we 
had samples of wrought iron and steel made direct 
from the ore ; later, we heard of a Professor Fleury, 
who proposed to remove all the impurities of iron by 
means of currents of electricity which were to be 
passed through it while in a melted / state ; and 
still more recently we have had the so-called’ Richard- 
son process ; still later a wonderful chemical discove 
of Mr. J. P. Smith; of Glasgow, and other stecl- 
making processes Mr. Attwood, of Wolsingham, 
near Darlington, Mr. Heaton, of Widnes, a certain 
Mr. Hargreaves, and-by some of the leading engineers 
of ironworks in the Cleveland district. all these, 
Mr. Heaton appears to be the only one who has put 
forward any considerable pretensions'to success. He 
has no doubt striven hard; and pecuniary success, at 
least, may appear to him to be all-important. Yet of 
the whole fraternity of inventors there does not appear 
to be one whose statements are more open to suspicion 
than his. It would appear that he, and one ortwo others 
who have lent their names to his process, are either 
unconsciously deceiving themselves, or, what is far 
worse, wilfully deceiving others. We-confess that we 
cannot believe that the specimens of so called Heaton 
metal tested by Mr. Kirkaldy, with stich good results, 
were evewmade by the Heaton process at all, a matter 
upon which Mr: Kirkaldy himself, a gentleman of the 
highest character, has of course no positive knowledge. 
The highest chemical authority in the kingdom, Pro- 
fessor Miller, has analysed’ the’ Heaton metal, from 








converters and rolling mill, and has found, as was to 
have been expected, numerous and extensive im- 
purities, which unmistakably indicate not only a 
variable, but a variably inferior, if not worthless 
quality. One sample of “crude steel” had almost 
3 per cent. of impurities, of which 1.8 per cent. were 
carbon. Another sample of this steel after it had 
been simply cut, piled, heated, and rolled, had nearly 
2 per cent. of impurities with ] per cent. of carbon. 
The mere mechanical working of the crude steel could 
not account for this difference, and in any case the 
steel analyst—and there are nows'a good number of 
them attached to all the principal steel works—would 
be perfectly aware that steel of either of the eomposi- 
tions assigned by Dr. Miller would be worthless. 
Chemical analysis is as unerring, and its indications 
as conclusive in the case of Heaton’s steel as of any 
other, and any so-called steel made from highly phos- 
phuretted pig, by a hasty boiling over nitrate of soda, 
including the incorporation into its own mass of a 
lump of east iron at the moment when the nitrate 
floats to the surface, could not possibly be expected 
to be uniform in quality, nor could’ it be expected 
to be of good quality in any case. 

It in no way adds to our confidence in the Heaton 
process to find it championed almost alone by an ec- 
centric and crotchety newspaper. éngineer—a notorious 
partisan, and one whose ‘wholesale blundering, albeit 
that he--has a dash of cleverness, has made him the 
laughing: stock of the better-informed portion of the 
Pp on, A man of infinite ‘ ing a 
tail of forty-two ornamental i ab the end of his 
name, liking nothing so well as» to hedt himself talk 
and to. see himself in print, he has, nevertheless, been 
identified with engineering mistakes and with profes- 
sional-blundering, in debate and in type, which de- 
prive:his mere opinions of nearly all importance, and 
even his’ circumstantial statements of much of the 





engines will be made for the Mont Cenis line by MM, 


value which might otherwise attach to them. It goes 
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samples taken by himself direct: from Mr. Heaton’s |- 





for nothing with us when wpe, sana, flies in the 
envi gener ceo ot espevially when his 
statements are unsupported by the commonest pro 
babilities. If Heaton is making good steel now, why 
did he not do so a or more ago when practising 
the same simple inexpensive process ? Where is 
the steel he then made? who is using it, and with 
what result? who, of the seores of wealthy ironmas- 
ters to whom, if his were of any value at all, 
it would bring new fortunes, have taken licenses ? 
and why is it that, with a process which, were it all 
that is represented, would almost turn the commonest 
irons into gold, the proprietors of the patents are fore- 
ing them so strongly upon the public notice, instead. of 
contenting themselves with the unlimited and most 
profitable trade they would be expected to be doing in 
the cheap and rapid conversion of inferior pig irons 
into first-class steel blooms, to be sold to the ehasde 
who would be glad to buy them. for forging or rolling 
down? Above all, are not the ‘‘ Heaton” bars, as 
tested by Mr. Kirkaldy, of selected brands of iron and 
steel made by other processes, but represented, as 
“ nitrate steel?” These questions cannot long remain 
unanswered P 


HARTMANN’S WORKS, CHEMNITZ. 
WE recently had occasion to notice the extension 
of mechanical engineering works on the Continent, 
and mentioned among others Richard Hartmann’s 
large works at Chemnitz, Saxony. He has lately 
built a locomotive erecting shop, with lines for thirty- 
five engines. We now learn that this shop is 466 ft. 
long and 120 ft. wide. The shop for lathes and ma- 
chine tools, which has been some three or four years 
at work, is 450 ft. by 90 ft. Mr. Hartmann now em- 
ploys 2300 workmen, which is 500 more than we were 
ly informed upon incomplete knowledge. These 
men and boys are chiefly employed upon locomotives 
and machine tools. When the business in textile 
machinery is fairly prosperous, 500 more workmen 
are employed. 














LYNDON’S BEARINGS FOR SHAFTING. 
To THE Eprror or ENGINEERING. 

Srr,— We notice, among the advertisements in your pub- 
lication of Friday week, the 4th instant, an illustration of 
bearing said to be patented by Mr. G. F. Lyndon, Minerva 
Works, Birmingham. We beg to say that this is a direct in- 
fringement upon Reilly and Martin ’s patent, of which we are 
the makers, and beg to warn the users of power that all 
royalties, &e., upon their manufacture and use will be claimed 
by us, we being the sole licensees and ee 

We are, Sir, yours respectfully, 
pro Henry Bayley, Son, and Co. 
8. SHELMERDINE. 


ENGINEERS IN PARLIAMENT. 

To Tue Epiror or EnGinesrine. 
Srr,—Allow me to correct a misstatement in an article-in 
last week’s EnGInEERING referring to engineers who have re- 
cently been elected members of Parliament. Of my partner, 
Mr. Cawley, you say, “ He was resident engineer upon the 
Manchester and Leeds Railway, and is the Manchester 
municipal engineer.” Mr. Cawley, I may remark, does not, 
and never did, fill the last-named appointment; but for 
several years he has been an alderman of Salford, and chair- 
man of the River Irwell Conservancy Committee, Gas Com- 
mittee, &c.- He was, as stated, resident engineer on the 
Manchester and Leeds Railway, on the completion of which 
he was appointed engineer to the Manchester, Bury, and 
Rissendale Railway, and subsequently to various extensions 
of that line now known as the ast Lancashire Railway. Of 
late years Mr. Cawley has also been extensively engaged as 
an umpire arbitrator and valuer under the Railways and 
Lands Clauses Consolidations Acts, and as such he has been 
appointed by the Board of Trade. 


Yours, &c., 
Manchester, Dec. 15, 1868. Joun Newroy, C.E. 


gets IN ry an =p ma coal in abundance for 
the supply of the large fleet of steamiersnow possessed by the 
j otian inf and teal is exported in large eantitice to 
Shanghae, where it finds a ready sale when English coal 
cannot be obtained. : 

Tux “Erent-wovuk” Movement in AmErica.— The 
“eight-hour system” some time ago agitated the labouring 
classes in America, and laws enacting it were in 
various States, and also one by Congress extending the 

to Iebourers on the public works. Then arose a 
controversy as to whether the eight-hour workman 
should or should not get ten hours’ pay. SIn-most cases this 
this was decided against the workmen, but Attorney-General 
Evarts has just promulgated an opinion that all employés on 
Government work, under the law of Congress, may be 
entitled to the same pay for eight hours’ work as they 
previously received for ten—if they can get it; for he also 
says, the law es Sarat De the Fa v — enacts 
anything nor ids anything. “ eight-hour systemi””’ 
has generally failed in yee and the trade unions ate 

ming it. 

Bintwata 1x Hune@ary.—A Hungarian railway com- 

ry, for which the concession has been ted to Waring 
rs, is shortly to be introduced in and(Vienna, 
with a capital of 3,000,000/7. ; bb SS £8 
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BESSEMER PLANT. 

Mucz is being said, just now, in connexion with 
new modes of making steel, of the great cost of the 
Bessemer plant. Yet a plant capable of turning out 
upwards of 12,000 tons yearly, or 250 tons weekly, 
viz., a pair of 5-ton converters, with all machinery 
complete, costs but 6000/., the interest upon which, 
together with fuel, attendance, repairs, and deprecia- 
tion, would hardly amount to half a crown a ton, 
whereas the cost of ingot moulds alone, necessary in 
all steel melting, by whatever process ingots are made, 
is as much as 4s. per ton. Of: the Bessemer plant the 
cost of a double ‘blowing-engine, with.a pair of 3 ft. 
steam cylinders and 4} ft. blowing cylinders, with a 
stroke of 5 ft., is 1800/., or, with boilers, less than 
25007. As compared with the cost of machinery 
necessary to work the product of such a plant, its 
own cost is very little indeed. For with 6000/. out- 
lay for Bessemer plant, 80,000/. or so would be ex- 
pended in the hammers, rolls, engines, boilers, and 
miscellaneous machinery requisite for working up 
1000 tons of ingots monthly into goods. 


SLOTTING AND PLANING MACHINE. 
To rue Eprror oF Enerneerine. 

Srm,—On perusing your valuable paper of last week, we 
were astonished to find an engraving and description of a 
slotting and planing machine purported to be designed and 
constructed by the Tate Mr. John Glasgow, upon general in- 
structions given to him by Mr. Grissel, of the Regent’s Canal 
Ironworks. As these statements are untrue, we shall feel 
obliged if you will allow us to set your readers right, and do 
asimple act of justice to ourselves. The facts of the case 
are these. On the 28th of March, 1849, we took out a patent 
for this machine, No. 12,561, and in course of a year or two 
after we were applied to by Mr. John Glasgow for a price 
and tracing, which were supplied. Mr. Glasgow, having 
procured the order, made the machine himself from the 
tracings he procured from us, and without our knowledge. 
By some means or other, however, we got to know of this 
just when the machine was finished, and our Mr. Fletcher 
went to Mr. Glasgow’s works, and saw it before it left Man- 
chester. We afterwards sent in a bill for 100/. royalty, 
which was not enforced, and never paid. 

We do not know from whom you have received your in- 
formation, and enclose a tracing from one of the original 
drawings for comparison. 

Yours truly, 
W. Contrer anv Co. 

Greengate, Salford, Manchester, Dec. 16, 1868. 

[We willingly insert Messrs. Collier’s letter ; but, in justice 
to the present representatives of the late Mr. Glasgow, we 
must, at the same time, state that our information concerhing 
the machine referred to was not furnished by their firm. The 
drawings and particulars were supplied to us by an engineer 
who, though familiar with the machine itself, was not ina 
— to be aware of the facts stated in Messrs. Collier's 
etter.—Ep. E.]} 














Buttock Pump ror tue CoLontes.—The week before last 
we illustrated a novel construction of bullock pump, by 
Messrs. Hayward Tyler and Co., intended for irrigation 
work in India and elsewhere, more especially in connexion 
with Norton’s patent tube well. We now have to note the 

articulars of a competitive trial, which took place in the 
W yndham-road, Camberwell, on the 3rd of this month, be- 
tween this pump and another made by Mr. Rigg, of Chester. 
Mr. Rigg’s pump had two 6 in. single acting pumps; Messrs. 
Tyler’s had one 6 in. double acting, but with a shorter stroke. 
The suction was in each case attached by a short hose to a 
8 in. Norton’s tube well, driven 22 ft. in the ground, the water 
standing 4ft. high in it. The water was delivered through a 
hose over the top of a watering cart holding 260 gallons, and 
about 40 ft. away from the well; the pole was adjusted 
to the same length for both pumps, viz., 12 ft. 6in. to the 
centre-line of draught. Mr. Rigg’s pump filled the cart in 
44 minutes; but worked with some noise, which may be 
easily accounted for by the construction of it. Mr. Rigg was 
next allowed to try a 9 ft. 6 in. pole. ‘The horse had, how 
ever, to work hard, and the work was jerky. The horse 
filled the cart 34 minutes; but in the opinion of all present 
its condition was such that it would not have been able to 
work much longer at that rate. The pump of Messrs. Hay- 
ward ler and Co. was next connected to the tube well, 
and, with a 12 ft. Gin. pole, it filled the cart in 3 minutes 26 
seconds. It worked exceedingly well. The horse, though 
somewhat fatigued by the jerky action of the other pump, 
worked with ease and comfort 260 gallons in 3 minutes 26 
seconds equals 4540 ions per hour, drawn 18 ft., and 
forced about 7 ft. high, with a horizontal distance of about 
40ft. The experiments were conducted at the instance of 
Mr. Barter, of 9, Mincing-lane, the licensee for India, 
Ceylon, &c., of Norton’s tube wells; and there were also 
present several other gentlemen connected with India and 
the India Office. 

Tur Preservation or Timper.—The timber used in 
making a sort of ship canal through the St. Clair Flats, 
Michi is preserved by a process discovered by a New 
Yorker. It consists in culjectt the wood to a tem 
of about 230°, while in a bath of creosote oil, for a sufficient 
time to expel all the moisture, and to coagulate the albumin- 
ous matter of the wood. When the pores are thus free from 
the water, and contain only steam, a cold bath is substituted, 
so as to reduce the temperature from 230° to 65° or 70°, by 
means of which change steam in the of the wood 
i a vacuum formed, into which the creosote is 


DIRECT-ACTING PUMPING ENGINE. 
We illustrate, below, an arrangement-of direct-acti 
pumping engine which has been desi 
by Mr. Richard Moreland, jun., and Mr. David 
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compactly to the steam cylinder, whilst 
ve box of the pump is arranged so that it may 













*ntly detached and moved on one side on carrying 
Ready access is thus given to the valves, whilst the 
pump bucket or plunger, or both, can at the same time be 
te for repairs or packing at the bottom of the pump. 
iston can be withdrawn, when required, through 
fe cylinder. 
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ing formed in one casting. 
The valve, y, which, as we have is annular, is guided by 
0 


the uprig’ 

I the wrought iron 
ring, y*, and through bolts, an india-rubber ring, which is 

i aang & close upon the seats, 2 and 2, when the valve 
is down. valve itself does not bear upon those seats, 
being supported by the lugs, y'. When the comes 
upon the underside of the valve the india-rubber first. bends 
up round the edges, giving a small opening, and then, as the 
flow of water increases, valve itself is lifted, Towards 
the end of the stroke, as the velocity of the delivery diminishes, 
the valve again falls, and finally opening is shut by the 
india-rubber ring again closing on the seats. This valve has, 
during the last two years, been subjected to severe tests in 
pumping sewage, &c., and it has given excellent results. 








Steam Launcues.—Experimental trials have recently 
been made at Portsmouth with a new steam launch, de- 
= and built, both hull and engines, by Mr. John Samuel 

ite, of East Cowes, Isle of Wi ht. The main object kept 
in view in the design of the new boat has been to render her 
machinery as noiseless as possible when under steam ; and, 
secondly, to obtain such accommodation for officers and crew 
and oes of fuel, water, &c., in a boat only 35 ft. long and 
9 ft. bi as to make her available for any service entailing 
a lengthened absence from the ship. The depth of the boat 
is 4 ft.4in. She is decked over from fi to the stern- 
sheets, where there is open sitting-room for half-a-dozen 
people, in addition to the helmsman. The engines drive a 
yg screw, the > having a diameter of 6} in., with 
a 6 in. length of stroke, and the nominal power bei 
estimated at 3 horses. The coal bunkers stow 16 cwt. of 
or sufficient for three days’ consumption under full steam. 
A couple of masts carry fore and aft sails, and with all her 
weight and crew on board the boat’s draught of water is 
2 ft. 6 in. aft, and 2 ft.2 in. forward. The mean speed of 
the boat is 74 knots. The trials were considered as having 
been most satisfactory, and the official report on them 
contains a recommendation that all steam pi launches, 
or cutters in future supplied to the navy be fitted on 
the same noiseless principle. Mr. White makes use of one 
of the four copper side com; ts with which the boat is 
fitted asa into which he carries the exhaust steam 
from the cylinders, and whence, after expansion, it is con- 
veyed by a Pipe into the smokebox. A perforated diaphragm 

n e tank and separates the steam. The boats 

fitted with steam machinery, and supplied to Her Majesty’s 
ships, have, on an average, the follo i ions: Steam 
launches of the old or description—length, 42 ft. ; 
breadth, 11 ft. 6in.; depth, 3ft. 9in. White's lifeboat 
steam pinnaces— 37 ft.; breadth, 8 ft.;. depth, 
4 ft. 2 in. White's lifeboat steam cutters—length, 23 ft. 6 in. ; 
breadth, 7 ft. 2 in. ; depth, 3 ft. 2in. 

Rattway Passencer Trarvric.—-The total number of 
passengers carried on the railways in the United Kingdom 
was, in 1849, 68,841,539; in 1852, 89,102,766, showing an 
increase of 20,261,230; in 1855, 118,567,170 rs, 
showing an increase «< 29,464,405; in 1858, P3o.14 5185 
passengers, showing a further increase of 20,573,965; in 
1861, 173,721,189 passen, ST a oe et 
580,004; in 1864, 229,272,165 gers, 

é 3 and, in 1867, 287,681,113 
showing a further increase of 58,415,948. The 


passengers, 


increase in 


the neces & yemagen cies wane he its iod of 
nine years 70,299,596, or 102 cent., and in second 
period of nine years 168,566; 8, or a further increase over 


the number of passengers in 1858 of 106.5 per cent. 


fe 
: 
BiE 


A 
, 


| 


3 
Fei 


a 


B. 
4 


: 
ry 


F 
q 
F 





F 








ENGINEERING. 


545 








- Dee. 18, 1868.) 


THE BOILER EXPLOSION AT LAMBE 


° FIG./. 








Os the 30th of October last, a disast boiler explosi 
took place at the Steam Saw Mills, Barons-place, Waterloo- 
road, which resulted in the death of two men besides severe 
injury to nine others. The inquests (for there were two held 
in se districts) on the men killed, were brought to an 
end last week, and we should not now allude to the matter, 
if it were not for a “report” on the explosion which was 
volunteered to Mr. Carter, the coroner for the county of 
Surrey, and which has ae in some of the mechanical 
journals. This report, however, contains conclusions so 
directly at variance with the evidence afforded by the ex- 

loded boiler, that, in justice to the parties concerned, we 
Feel we cannot let it pass without comment. Before referrin 
further to the rt, however, it is advisable that we should 
briefly describe the boiler itself, and state the circumstances 
under which it exploded. 

The boiler, of which we annex a sketch, was of the single- 
flued Cornish class, and was 17 ft. 6in. long by 4ft. 10}in 
in diameter. The flue at the furnace end was 3ft. wide by 
2ft. 64in. high, whilst beyond the bridge it tapered down to 
2 ft. in diameter, as shown by the dotted lines in Fig. 2. The 
plates of the outer shell were, ag shown by the sketch, very 
irregularly arranged, as if the boiler been built up by 

with whatever plates came to hand; and the flue 
was patched at the bottom where it joined the end plate of 
the boiler, and also at a point about 8 ft. from the front end 
where the flame would strike it. The flue was not strengthened 
by rings or stays of any kind.. The thickness of flue 
plates was about ¢in.,and they and the plates of the boiler 
generally were in fair condition. The fittings of the boiler 
were exceedingly deficient, there being no gauge cocks or 
uge glass, and the only indication of the level of the water 
an ven by a stone float—an apparatus which is decidedly 
not bbe depended upon. It was stated by Mr. Norris, the 
proprietor of the boiler, that the pressure just before the ex- 
plosion was 50 Ib. per square inch. 

The condition 8f the boiler after the explosion will be best 
understood by reference to the sketch. “The back part of the 
flue pr maa both upwards and downwardé; until the bottom 
and top were but 8in. apart, and a rent was, moreover, 
formed along this part of the flue on each side, as shown in 
Fig. 3. At the front end the flue collapsed upwards until 
the bottom plate came within 7 in. of the crown of the flue, 
the shape assumed by the collapsed plate being shown a bw 
black outline in Fig. 1. At the back the boiler was much in- 
jured by its being forced through a wall. The scale upon the 
crown of the furnace was intact, and there was no sign of 
the plates forming the top of the furnace part of the flue 
having been overheated. e boiler was thrown violently 
backwards by the explosion, being forced through a’ wall, an 
effect, no doubt, due to the reaction caused by the contents 
being di from the rent at the lower part. of the front 
end of the flue. 

It is upon these facts that the author of the report referred 
to founds the following conclusions: “1, That the collapse of 
the flue would not have happened with ordinary care on the 
part of the fireman, if the boiler had been provided with 
proper apparatus for telling the level of the water. 2. That 
even in the event of the flue getting red-hot, it would not 
have been forced down so low, and might even ¥ wy have 
only been bul, in at the area made red-hot, if the flue had 
been built with strengthening rings at the proper intervals. 
8. That it is just possible, Sementey ing, that the dis- 
aster would not have been so great if at the front 
had been of a better quality of iron. is last opini 
however, I express with much diffidence.” The author of 
the report founds his — that the explosion had been 
caused by the water level having become too low upon the 
appearance of the back portion of the flue, the p of 
which, he states, appeared to have been red-hot. But, 
as we have stated, the furnace crown, which from the shape 
of the flue would have been the first part to become un- 
covered, showed no signs of overheating whatever, whilst 
the manner in which the boiler was displaced, gives good 
cause for supposing that the first rw occurred at the 

ed by the collages of the back part of the flue. *Jadging 
lo collapse of the part o! ue. i 
Sees bis ennibasionn, it appears that the author of the report 
referred to is of opinion that the boiler would not have failed 
but for an overheating of the flue; whereas, we consider that 


ety the pressure at which it was 
In this view we supported Mr. Trai), « :zineer to 
of Trade, who a report to . Payne, the 
before whom the inquest on one o tne unfortunate 
men was held. 
We have bven led into the above remarks because we con- 
th» publication of such re SS from 
ich we have quoted is likely to do much harm by giving 
the owners of such boilers as that which caused the present 
disaster an idea of false security. The conclusions of the re- 
port would induce such ms to suppose that so long as 
care was taken to keep water level at the pavpat height a 
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boiler of the construction which we have described might be 


safely worked at a ure of 50 1b., or asthe author of the 
report said at the inquest, 601b. per square inch ; whereas 
such a boiler, even in good repair, certainly should not have 
been worked at more than 301b. at the utmost. The oval 
flue, unsupported as it was in any way, was essentially weak, 
and quite unfitted to carry the pressure at which the boiler 
was worked. 








THE KUILEMBURG VIADUCT. 

Tue great railway viaduct in Holland, crossing the Lek, 
one of the branches of the Rhine, whieh empties itself into 
the North Sea, has just been completed under the superin- 
tendence of the engineer-in-chief, Mr. N. T. Michaélis. 
Messrs. Harkort and Co,, a well-known Dutch firm, obtained 
the contract early in 1866 for the sum of 153,000/., underbid- 
—— Millwall Ironworks Company by 31,000/., and Messrs. 
Underwood, of Liverpool, by 10007. We illustrate this week 

640) the main span, which has a clear opening of 492 ft. 
this, there are eight other spans, one of ft. 6in., 
and seven of 187 ft. Of the stone piers the largest is 
23 ft. wide, one is 16.40ft. in width, and the remaining six 
are each 13ft. wide. The total length of the viaduct be- 
= the end pacers pho pois Sasiied lain laootes 
e main opening 0! . iss a with a 
parabolic upper member. The depth in the centre is 35.6 ft., 
and at the end 26.24ft. The pre. a are placed 30 ft. 4 in. 
— from centre to centre, leaving a clear width of roadway 
of 26 ft. 3in. The vertical struts in this girder are placed 
13 ft. 14in. apart from centre to centre, and are b with 
wrought-iron diagonal inp ge The cross girders are 26 ft. 
104 in. long and 2 ft. 11} in. deep. 

The following are the weights of iron and steel in the 

whole viaduct :— 















































Main Span, 492 Ft. | Wrought Iron. Steel. 
tons. tons. 
Top and bottom members... 1157 
iagonals os “a 209 
bora struts ... vee] 4 
cross girders peel 187 
Wind tice sy wel 7.85 44.19 
Lower cross girders “esl 15. 46 
Connexions and stiffeners to! é # 
cross girders ... ooo} 90 
Bolts, &., &. ... bab 1 
Braces, &c., &c. ... <éol 68 
¢ Tons 1927.76 | 195.19 
Span of 262 Ft. 6 In. Ib. Ib. 
Top and bottom members... 796,400 
Diagonals $60 sis 191,400 
Verticals 191,400 
Upper stays oo ° 99,000 
Wind ties eve eee 8,800 19,800 
Cross girders’... 17,600 61,600 
Longitudinal girders 3,300 48,400 
Fastenings eee 1,100 
Braces, &c. 70,400 
1,309,000 200,200 
Tons ... * 584.4 89.4 
Spans of 187 Ft. Ib. Ib. 
Top and bottom flanges oes] 294,800 
iagonals obs éos} 96,800 
Verticals aoe 
Upper stays 4,800 
Wind ties 26,400 
Cross girders... 13,200 41,800 
Longitudinal girders 1,100 30,800 
Fastenings ee 1,100 
Braces, &. 19,800 
609,400 92,400 
Tons 272 41.2 











The seven smaller spans to which the latter quantities 
refer, are ordinary lattice girder bridges, as also is the larger 
span of 262 ft. 6in. 

The total amount of iron and steel which has been em- 
_ the construction of the Kuilemburg viaduct is as 
0 oo 





The 492 ft. openi 2193.94 
x) ee ove 123. 
The 263 ft Gin. pen. 673.80 
The seven smaller bridges ose 2192.4 
4990.14 





‘| in nearly all other 





oh. aa 
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IRON AND STEEL MAKING, 1868. 

‘Tue year now passing away has witnessed a steadily 
increasing use of iron in its best form, viz., that of steel. 
The failure of iron rails, last winter, on railways in the 
United States, in Canada, in Russia, and elsewhere, 
was beyond anything ever before known, and the re- 
newed discussion at the Institution of Civil Engineers 
upon the relative merits of steel and iron did good by 
shaping practical opinion anew. Steel is now em- 

loyed to a considerable extent, in conjunction with 
iron, in shipbuilding, but no progress of importance 
has yet been made in its use for bridge building. Very 
large quantities of Bessemer steel plates are now used 
for boilers, and steel castings and forgings are now 
employed to a very large extent in the construction of 
steam engines. We have lately had occasion to 
describe engines in which each piston was forged solid 
with its rod in Bessemer steel, the crank pin, crank 
disc, and shaft forged in one, in the same material, 
and in which the crossheads, connecting rods, valve 
spindles, &c., were also of steel. In crucible steel, 
so, Messrs. Vickers, Sons, and Co. are now com- 
peting very largely with Krupp on the Continent, 
some of the largest builders there using their tyres 
exclusively. ; 

Most persevering attempts have been made during 
the year to make good steel at a cheap rate from the 
commoner brands of English and Scotch iron. The 
Cleveland ironmasters, who have a deep stake in the 
success of these attempts, have given them every en- 
couragement, but it is certain that no good marketable 
steel with any pretensions to uniformity of quality has 
yet been made in Cleveland. Mr. Heaton professes 
to have sugceeded, with Cleveland iron, at his works 
near Nottingham, but his statements are open to grave 
suspicion, not only from the fact that he professes to 


| have done what so many others, employing the same 


materials, have so long failed in doing, but because the 
analyses made by one of our very first chemists, show, 
if analyses really do show anything, as we trust they do, 
that the Heaton steel is especially impure and irregular 
in quality. Nor does the patentee supply any particu- 
lars of its use by the engineers, nor does it appear that 
any one has taken a license to make it, nor, indeed, is 
anything heard of it except in highly-coloured news- 

aper articles, written chiefly by the person whom Mr. 
Heaton had ed to report upon it, and whose 
opinions those in the profession have reason to take, in 
most cases, cum grano salis. We would be glad ‘to 
write differently, and if it should ever come to pass 
that Mr. Heaton proves beyond all question that he 
really can and does make good steel, or iron from 
common brands of pigs, by treating them with nitrate 
of soda, we shall hasten not only to congratulate him 
most sincerely, but to express our regret for the sus- 
picions which we now honestly entertain. , 

The Martin process of melting pig along with 
wrought iron, as may be done in the great and un- 
oxidising heat of the Siemens furnace, is making con- 
siderable progress on the Continent, and it has been 
taken up by Mr. Samuelson, at Middlesboro’. It was 
found, as was to have been expected, that no good re- 
sults could be got with the p so ape ps Cleveland 
iron, the distinguishing high quality of pig, essential 
, being equally so in this. 
Whether, indeed, the scrap wrought iron, upon the 
cheap purchase of which the wg * of this pro- 
cess is supposed to rest, will prove sufficiently pure to 
make good steel is, to some extent, doubtful. It ap- 
pears more than likely also, that, except the Martin 
steel be remelted, its quality will not be more uniform 
than puddled steel, of which, except for remelting, so 
little is now made. 

The Siemens furnace is being somewhat extensively 
applied for puddling, and so far as has been reported © 
with good results, there being not only a saving of 
fuel, but a very iderable saving of iron, while 
also the balls, especially if fettled in rich ore, are of 
better quality. ‘The importance of the highest quality 
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of fettling material is very great where the iron to be 
puddled is largely charged with phosphorus. Some 
of the Cleveland np mage puddling highly phos- 
huretted pig, import large quantities of a very pure 
ae from Norway ‘and Ae oo and these, mh as 
fettling, not only add a considerable quantity of iron 
to the charge, but they take up a large proportion of 
phosphorus or phosphoric acid in the pass, and the 
puddled bar, which would otherwise be very 
short, is found to be fine grained, ductile, and fitted 
for nearly all the purposes of good makes of bar iron, 

Of the Wilson furnace we do not hear much, 
beyond constant alterations in detail and constant op- 
position by the puddlers. .The mode of burning the 
coal is substantially the same as in Siemens’s, but the 
heat does not appear to be under nearly so complete 
control, and, of course, as there is no regenerative ap- 
paratus the economy due to it is lost. 

In machine puddling nothing appears to have been 
done since the unsuccessful attempts made at Dowlais, 
and those, still earlier, by Mr. Tooth and Mr. Yates. 
Nor do we learn that the revival of a former attempt 
to introduce air directly within the iron in the pud- 
dling furnace, by means of a tubular rabble with a 
flexible air pipe, has made any progress. This mode 
of introducing air was heard of some little time ago, 
as “the Richardson process.” So, too, there was “a 
Radcliff process” of knocking four or five puddled balls 
inte one, and rolling or forging them direct into a 
single large bar. There were Shsions objections to 
this mode of working, that especially of the risk of 
unsound welds, and the ‘saving of a single heat is not 
enough to compensate for this risk, so fatal to the 
product. 

It should be noted that at least one firm, Messrs. 
Camroux and Co., of Deptford Creek, have employed 
a creosote fire in a reheating furnace, and, it is stated, 
with good results. Mr. Bertram, who has done some- 
thing in gas welding, has obtained an extension of his 
patent, and it is to be hoped that so promising a mode 
of working boiler and other plates will yet come into 
extensive use. 

In blast furnace engineering there is little of any- 
thing to record. The dulness of the Cleveland iron 
trade has arrested the building of new furnaces, and 
there has been little or no opportunity, therefore, to 
attempt to surpass the great dimensions attained in 
the Norton and Ferryhill furnaces, the latter 102 ft. 
high, and having about 30,000 cubic feet capacity. 
The temperature of the escaping gas is already brought 
well down in furnaces from 60 to 90 ft. high, and there 
are now but few in Cleveland under the lesser of these 
heights. No good would be gained by greater heights, 
unless there was a corresponding reduction of the 
temperature of the gas, and even then the cost of the 
additional lifting, the pressure on the boshes, and 
the danger of the furnace going wrong might more 
than overbalance any apparent advantage gained. 

Mr. Charles Cockrane has devised a neat and simple 
cap and bell for blast furnaces, tops by which the 
escape of gas in dropping a =m § is almost i/. This 
arrangement we lately illustrated. 

A somewhat curious experiment has been tried at 
the Gartsherrie furnaces in Lanarkshire. The fuel 
has been introduced into a blast furnace through side 

ckets, or flues, descending from the stage to the 
Poshes, where the fuel enters. This plan, known as 
Gorman’s, does not, however, appear to have attracted 
much publicity. 

Mr. Aitken, of Falkirk, has been energetically en- 
deavouring to persuade the ironmasters to roast or 
calcine their ores in close retorts, and thus to save the 
gaseous and condensable products using the former, 
which’ now escape, as fuel. We illustrate Mr. Aitkin’s 
plans on another page. 

Since the expiration of the patent for the French 
coal-washing machine, so long held by Mr. Morrison, 
of Ferry-hill, it is coming into extensive use, and with 
the best results. Worthless “ slack” is now powdered, 
its pyrites separated, and it is afterwards coked into 


excellent fuel at an almost insignificant eost. In’ 


France and Belgium great attention is paid to washing 
refuse coal, and the adoption of the French mode 
would save vast sums of money here. 

Little has been heard of Woodward’s steam jet 
cupola, the makers maintaining a mysterious silence 
regarding it. We know some now in use which are 
well spoken of, but we have heard conflicting accounts 
of others. More information concerning it is clearly 
wanting, 

Root’s blower, first illustrated in this country up- 
wards of two years ago, in our columns, is doing ex- 
tremely well. The makers, Messrs. Thwaites and 
Carbutt, of Bradford, have greatly improved upon the 








cold | smiths’ fires, and for all the cupolas where the steam 





original workmanship, and have, at last, produced a 
nearly noiseless and very durable machine, which will 
work at a very moderate speed up to almost any 
pressure, say, 3 1b. to the inch, equal to 7 ft. of water, 
if required. This, although not of superlative im- 
portance, is one of the improvements which tend, to a 
very considerable extent, to economy in the workin 
of iron, and we hope to see it yet adopted for 


jet is not esed. 





‘THE HEATON PROCESS. 

We have been i by the Imperial Austrian 
Consulate- to translate and publish the follow- 
ing report on the Heaton steel process, made to the 
Austrian Government by Mr. Ferdinand Kohn, C.E., 


process. The humbly undersigned cannot give a favour- 
able tiation to the Heaton proses in thi 
i t to obtain, 


eo The supply of ‘nitrates is 
and the demand for them in all branches of industry 
is very considerable. The lowest price of nitrate of 
soda even at present is 10/. perton in England, or 
about 5 florins Austrian mais a rile The 
quantity of this salt, according to, Dr. 8 report, 
comes to about 3 cwt. per ton of pig iron charged. 
for nitrate of soda isy therefore, 15 florins 
ton, or 75 kreuzers per cwt..of, pig iron. Taking 
ito account the necessary waste and other losses 
during conversion it appears that the figure of 1 florin 
pervewt. of manufactured steel would be the minimum 
diture for the nitrate of soda. In Austria this 
price would be still further enhanced, since the nitrate 
of soda has a higher market price there than in 


the consulting engineer to the Austrian Consulate-| England 


General in London. 
To rae Impertat ConsuLaTe-GENERAL In Lonpon. 


The humbly undersigned has carefully examined the 
documents and papers transmitted to him from the 
I. R. Consuinhedianae. for the purpose of his giving 
an opinion and reporting thereupon, and he has also 
collected detailed information regarding the new 
process of steel manufacture patented by Mr. Heaton, 
and regarding the trustworthiness of the statements 
made in some of the documents above referred to. The 
undersigned has, moreover, had conversation upon the 
subject of the Heaton process with several metallurgists 
of the highest standing, viz., Henry Bessemer, Esq., 
C. W. Siemens, Esq., and several others, for the 
purpose of comparing the conclusions arrived at by 
himself with their opinions on this subject. 

As the result of these investigations the humbly 
undersigned has the honour to submit to the I. R. 
Consulate-General the following report : 

Mr. Heaton’s process consists in the application of 
nitrates and of other salts which are rich in oxygen 
for the conversion of pig iron into a more or less re- 
fined product which Mr. Heaton calls “ crude steel,” 
but which, according to the analysis of Dr. Miller 
(paper No. 8 of the documents herewith returned), 
contains not less than 1.8 per cent. of carbon and 
0.266 per cent. of silicon, and which therefore does 
not come under the denomination of steel. This half 
product is afterwards made into blooms in a rever- 
beratory furnace or “ puddling furnace,” and wrought 
up as iron, or it is hammered and broken into small 
pieces, which are melted in a crucible for producing 
cast steel. 

The reaction between the nitrate of soda and the 
pig iron is effected by charging the nitrate mixed with 
sand and iron ore into the bottom of a furnace or 
converter, and holding it down by means of a per- 
forated cast-iron plate, upon which the liquid pig iron 
is run into the furnace or converter so as to fill the 
latter up to a certain height. The nitrate, which can- 
not explode in consequence of its being mixed with 
other substances, decomposes gradually, and evolves 
oxygen, which passes up through the liquid iron and 
effects a reaction upon the pig iron, which is similar 
in many respects to the Bessemer process. 

The particular intention and fundamental idea of 
the Heaton process is the possibility of a reaction be- 
tween the pulpion and phosphorus of the pig iron and 
the soda or other basic matter contained in the nitrate 
or other salts employed. 

The report of Dr. Miller (paper No. 8), which has 
been already referred to, contains some analytical data 
regarding this point. From pig iron which contained 
1.455 per cent. of phosphorus, a half product was 
made by the Heaton process, which (after having been 
a contained only 0.298 per cent. of phos- 
phorus. With regard to this result, it is necessary to 
remark that the remaining percentage of phosphorus 
is still far too great for any kind of marketable steel. 
The mediocrity of Bessemer steel never reaches one- 
third of the above named percentage, and the high 
qualities of east steel or Bessemer steel contain no 
more than 0.055 per cent. of phosphorus. 

It is, moreover, doubtful if the disappearance of a 


portion of the phosphorus is really due to the presence | pro 


of basic matter, and the undersigned has expressed 
his opinion upon this question in the paper ExcuvxER- 
ING foes of which is annexed). 

The main point upon which the practical vaiue and 
the possibility of existence of the new process turns, 
is the question of prime cost. If it were possible to 
produce good steel from iron ores and pig iron of 
inferior qualities, and if the process of conversion did 
not considerably exceed that of other modes of sieel 
manufacture, then a particular advantage and an im- 


_ The difference between the price of phosphoric pig 
iron and of pig iron which is comparatively free from 
phosphorus, is about the same as the above named 
price of the nitrate of soda; it is therefore obviously 
simpler to purchase the dearer pig iron, and to 
produce really pure steel from it, than to purify the 
inferior pig iron in a certainly very incomplete manner, 
and to spend for the chemicals employed for this 
purification the whole balance derived from the diffe- 
rence in the prices of good and bad pig iron. 

The above given unfavourable opinion of the 
practical and commercial value of the Heaton process, 
refers to.that process in general, and without any con- 
sideration of local conditions, It is based upon the 
statements contained in Professor Miller’s report, viz., 
that the quantity of nitrate of soda employed for the 
conversion of 124 ewt. of pig iron was 169 |b. (the 
only reliable communication on this subject which has 
ever come before the public), 

Considering speeially the possible importance of the 
Heaton process for Austria, this would, of necessity, 
be comparatively small, even if the Heaton process 
could be made practicable, since the majority of 
Austrian ironstone mines yield ores of eminent purity 
and of an excellent quality, and which, therefore, do 
not require any artificial purification. 

Fexprnanp Koun. 

6, Robert-street, Adelphi, London, Nov. 9. 1868. 


Tue Nortn oz Exetayp Iron ayy Coat Traps.—The 
report of the pig-iron trade from Mi h is far from 
discouraging. This season of the year is always rather 
dull; but at present the demand is quite fairly sustained 
both on home and foreign account. scotch manufacturers 
continue to give good o for Cleveland iron, and Wales 
also continues to take large quantities for mixing and other 
a gene Present quotations are as follows: ‘No. 1, 47s. 6d.; 
o. 3, 448.; No. 4, 48s. There is a trade doing in 
manufactured iron, and the orders for rails keep all the mills 
fully oe ae Plates are moderately active, and at some 
of the shi wry Vas there is a considerable amount of 
work on d. e general engineering trade is on the 
whole rather quiet. Bar iron remains without change. ' The 
coal trade continues dull, and shipments are still slack, The 
Admiralty having ceased to use the one-third of the North 
of England coal to the two-thirds of Welsh coal, which was 
formerly the custom, has’ givén rise to’ many complaints. 
Steam coal is on this account much depressed. ‘The quantity 
of household coal carried to London from the Durham and 
N orthumberland pits, by the Great Northern Railway, during 
the week, ‘is about 13,000 tons. 
Tae Wes Ixoy, Tin-pratz, axp Coat TRapgs. — 
Some works are fully employed with orders for the United 
States, British North America, and South America, and the 
poeet ironimeasters have enough of orders to keep them 
ully employed till the end of ‘the year. This, however, is 
not the case with the less important works, at which there is 
rather a paucity of orders. ‘lhe general tone of the trade, 
however, is cheering, and makers are not disposed to under- 
take orders for the next quarter at present quotations, There 
isa demand for pig iron at current prices. At Cyfartha 
Works twenty puddling furnaces which were pg pte twelve 
months have been relighted. At Plymouth Works there 
are two blast furnaces out which are about to be relighted. 
But it is now said that it is questionable whether the Pen-y- 
Darren Works will be re-started, the works being so situated 
that every ounce of raw material will have to be conveyed a 











distance of two or three miles, which would tly increase 
the cost of production. The tin-plate e is improving, 
and the mills are now kept regularly employed. Steam coal 


prietors are doing an av b ut house coal is 
in only slight demanl Milne 

Tur Masons’ StRike at ApgRpEEN.—- The long pend- 
ing dispute between the operatiye masons of Aberdeen ,and 
their employers is now in a. fair, way.of being amicably 
settled, both ; arties having agreed to submit the matter to an 
arbiter mutually agreed A large meeting of the 
operatives was ast night, when the proposal appoint 
an arbiter was submitted and and witnesses aj 
yan in give evidence on of the tives, Mr. 
ohn Duncan, chairman of the Great North * a 
way, has agreed to act as arbiter. It was also agreed, at the 





portant progress would be attained by the Heaton 








nemesis 96 Son om yers, to resume work at 10 o'clock 
last pce mee 
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° a si line, which is about a mile in length. The works | periment. Dr. Fergus said that the question for the asso- 
NOTES FROM THE NORTH. tovlaes te ears in course of construction, during which | ciation to give a‘decision upon was, w the was 
Giascow, Wednesday. | time man i aoe Eee Se _— —— ee ote anew or means. Coun- 
oC Shipbuilding November.—This of ly overcome etiergy or Burt said his impression had always been that it 
areal athe endhies ote alas ee new | contractor, Mr. Thomas Thompson, Greenock. The superin-| was a mistake to allow the fecal ellie te gtk inde 
contracts were taken up during the past month, but the pages 9 gee was Mr. John Weir. The open-| the sewers at all. He thought should try experi- 
were not very numerous when cqmpaped with the ing apr llawerex Poy? gern nO ag mopien et ments, and that Mr. Ure in a short as paws 
number and tonnage i October. a, increase prosperi a report w. would throw somé light on subject. 
The followi ¥s pA ringers Sy BB town of Greenock ; and besi neta of gress |The i aero, or ing to do a litle, 
endi ib Gecpeced vith ths eommpaiing advantage to t railway and the harbours, it 1 not so of purifying the as of 
pecs dry Py years: prove to be of considerable benefit, in a sanitary point of ye de oagas ead le to the city. had 
: , v Tons. | View, to the east end of the town of Greenock. The cost of | set about @ Penn Aad coe 8 dol 
Month ending 0th Nov, 1868 .. 8 ss .200 | constructing this new branch is said to be about 55,0007. possible, and wherever ag gg i these to get 
= pa baa es Froo Proposed New Pier at Portobello — them changed for a dry The material recovered 
: hos, 1h HA TL RBA) | oS mecctncnlan end tren. comet! of Bertabatlpustwtiay | Srecabe Wh hal) OCo AAT Gecko. thers peed solr b= 
11 months en: ov, 1868 4s «s+ 160,000 | ¥ y ov wor: be 
= eon SR TM Ee HAE i Waters | forenoon with lam iw Of laying bodoro the boaad the plate | the houses left, and the existing evil would be to 
fi os is e+ 115,000 selma Dew pier, for the of which application come extent Musdised. He, Marohic moved That a the 
‘ , ‘ 1s made ‘arliament. . gavea ption | course discussions w we taken at the as- 
The vessels launched during the month were as follows: | of the p compan es cms ool Pee rere) sociation mee’ Gutkdiad wridanes has boon roduced to 
r te make ., pier avaiable the shi and ipping warrant Oy yor before 
hatae ‘ Trade or | of merchandise abandoned. would require coming conclusion on i sewage and 
Name. ned H.P.| Builders.| Owners. | Destina- | tween 6000/. and T0001. to construct the pier acedrding to the puribestion ot the , to cupetiininte <n the 
tion. | the plans now drawn out ; but it was contemplated to carry pacncete an nes as proceed on the principle of 
: ; a out the pier 100 ft. further into ihe ain, tae the entire | providing that to be no longer allowed to enter 
Venus.:.| Irot |1760/900 | Willian si | Mediter. | length 1850ft., which would give 8 ft. deep at water. | the common sewers of the river.” Mr. William M‘Adam 
Screw Denny ee. vamean | ae would be constructed entirely of iron, and be 20 ft. | seconded the resolution, which was unanimously adopted. 
rg fo expand at the sea end to 40ft. A covered house | A small committee was then appointed to draw up a brief 
Dorian..| Do. | 900) — i Dun- |Handysi be for the accommodation of bathers, and places for refresh- | statement of the schemes in harmony with the above prin- 
éan afd land apa ments and the sale of #y atticles ¥ be erected, on the | ciple which have been brought before the association, with a 
Co. top of which would be a balcony for the accommoda- | view to tlesé being recommended to the authorities for ex- 
tion 4 e pirat , Along the pier, seats on be oy all The a and statement —_ submitted 
: ‘ ® erec ‘or the cotivenieties of visitors. — to i a general meeting o: association on evening of 
Bismarck} Do. 578) 90 | Hender meet will be gained by @ handsome toll-house, which is to be Monday week. . 
Coulborn Hope aes on eo Pa ingen vacant ie on reg his side of 
F Trade. e Marine 1 , the promenade o ier being carried 
Malaber| Iron |1600] 0 [eboe: lyoko Keer,|Rn” | over the Prince of Wales-tatrece, with a spam of 801.” Tho LIVERPOOL NOTES. 
Ship son and |Greandék : general appearance of the pier will be of a light and orna- Lrvzrpoor, Wednesday. 
Glenor- Co. Trade, | mental character; while the tariff of ¢ to visitors will! Te Tin Trade.—The present prices of tin are as follows :— 
chy ...| Do. |1280| @ |McMil- |A. C. Gow |Do. be the same as those at the fashionable watering-places in | Common blocks and ingots, 107s. ; ditto bars in barrels, 108s. ; 
lan and |and Go., the south and west of England. The accommodation of | refined blocks, 111s.; best grain bars in barrels, 120; ditto 
Son Glasgow boats and yachts will be amply provided for both in the ulated, 122s. per ewt. delivered at Liverpool, London, 
Kai-Sow| Compo-|1000| 0 |Steele [Captain |China | *ummer and winter seasons, the means being afforded for | Bristol, or Newport. Cash discount a? cent. 
site Ship and Co. Rolger, Tea slinging them under the pier by pulleys and ropes. The| ‘Tye South Yorkshire Coal Trade—he friendly relations 
|Glasgow Trade. | Y8nimous support of the council was acme | ven to Mr.| which have existed for so many years between the masters 
Prospero} Iron | 700} 0 |Johm J. T.Cross,|South | Bouch and Mr. White-Millar. It is p that the pier | and men in South Yorkshire are threatened to be disturbed. 
Barque Reid and|Liverpool | Ameri- ped constructed and ready for use by the beginning or | Tn the early part of the present year the coal miners through- 
Co. can middle of the ensuing bathing season. Y out the district willingly submitted to a reduction of their 
Penang | Do. | 500} 0 |Dobie Liverpool |Trade. Royal Scottish Society of Arts—The third meeting of the | wages of 5 per cent. in the hope and expectation that as soon 
and Co. |Firm Do. session of this socioty was held in Edinburgh on fonday as the trade improved their wages would be raised to the 
evening. Mr. Edward Sang, C.E., read @ notice on “Some | figure at which they previously stood. Now, that trade has 
Glasgow Pig-Iron Market.—During eo pent week the rp 90 in the Construction of Theodolites.” The old | to some extent revived, the men want this increase of 6 per 
local pig-iron market has been quiet and ly. For twoor t was constructed of various parts put together with | cent. to be made to their wages, in order to place them in 


three days the prices were a shade Jower than at the date of 


last 
ry: 


To-day 53s. 7 
. 6d. cash paid have 

slightly lower prices a few tho 

hands on Monday. Coltness No. 





Ee, 


rt, but there has been a slight reaction to-day and 
one month, and 
quotations. At 
tons warrants changed 


are both quoted at 58s. 9d. The following is the statement 
of the imports of Middlesbro’ pig iron into Grangemouth : 
. Tons. 
For week ending December 12,1868 .,. 2,970 
~ ps - 14, 1867 ... 1,046 
Inerease ene ose 1,924 
Total imports till December 12,1868 ... 92,445 
* re * 14,1867 ...- 60,653 
Total increa$@ for 1868 es 41,792 
A Award d 0 ks.—I formerly 
men’ that : ton it had 
n aa the Gas 
to the ould hence- 





may be rememb 
case were—for the Gas Com ; Mr. Bartholomew, 


engineer, Glasgow, and for the 


Fitfered, it fell upoti ie Bannotyne, 


Glasgow, who had been 


Procurators, 


finally to determine the amount. 
ing the amount to be 


yesterday, fixin; 


ab Z be taken over ata 


the arbiters in the 


gas 


Council, Mr. Smith, 


These two tlemen i 
Dean of Facul 

a a ted oversman, 

His- decision Was received 


0 


paid to the company for 


and plant at 12,1487. This award is not so much as 
5 Sree] and it is some 1100/, 


for by the gas company, 
tore than the made by the Town Council. 
lies open for appeal till the 24th: 
said to have lit the 


this 
attempt 


some time 
come to an amicable unde 


ago 


ace 





io & 






iG $g0w Town Council ‘ad ihe Gas 
rp mock of the Town Council of Glasgow: 
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g 
companies to 
town council 


The matter 
Jecisi 


Supply. —At a 
held yester- 
subject was very fully disctissed. Seein 


that the 


failed in its object, which was thatthe corporation should 


undertake the 


manufacture and the entire 
the citizens, and for publ 
to Parliament with two 


it 


@rect works and supply gas wi 
ion 


bills were under 


1 supply of to 
vd . ie 
Bose a 


one of them 


there is a clause t6 grant powers to Ievy an 


other 
on Saturday last. 


towards the harbour of ‘a gradient of 1 in 60, and consists of 


assessment not 
excéeding sixpence in the pound. This excited a considerable 
amount of opposition, but it was ultimately carried by 26 to 


11: 
" Caledonian Railivay : 
at Gréenoek.—The teow 


ning of a New Harbour Branch 
neta ape ag ol | fe 


to the Victori 
‘was ly 





ned 
It joins the main, line at Hillend, and falls 


screws, and the improvements noticed in the paper consisted 
in casting the fun tal portions of the instrument in a 
piece, thereby rendering the theodolite stiffer and more 
trustworthy. The inyention was spoken of very favourably 
and remitted to a committee. The new method invented by 
Mr. J. A. Hogg, junior, engineer, for lucing intense 
light with coal gas, and introduced to the notice of the 
a at the previous meeting, was experimentally illus- 
trated. Mr. Reid, gas r, said that he had made ex- 
periments with the new light, and that he had found it to 
give a light equal to 61 candles, with a consumption of 14} 
cubic feet of per hour. The important feature in con- 
nexion with the light was that, according to his measure- 
ment, the small bulk of the luminous point indicated twelvé 
times the intensity of other lights. Although the burner had 
not the power of diffusing light around, the latter seemed, 
from its concentration, to be specially adapted for being 
placed in the focus of a lic reflector, where, from the 
smallness of the ~~ and its _— intensity, ev ray 
could be utilised. . Thomas Stevenson, Ck, aid, that 
the mas of. the light, pes far Boren saw it, was that it could 
not easily ut out when e in the open air, and hence 
could be hm ¢ where ordinary gas would ay en out. Mr, 
Hogg, in reply to the chairman, stated that a French patent, 
said to be of the same light, was different from his, inasmuch 
as the French light required two pipes to each burner, and 
that the Frenchman used compressed air instead of com- 
— gas. He also stated that the consumption of gas by 
burner was 8} feet per hour, according to Mr. Reil's ex- 
forge while the Frenchman’s lamp consumed 36 feet per 
our. The first lamp that he (Mr. Hogg) had got constructed 
was in January last, when it was manufactured by Messrs. 
Kemp and Co. The r was remitted to. a committee 
comune, of Dr. Strethill Wright, Dr. Stevenson Macadam, 
and Mr. Johnston. 


Association of Engineers in Glasgow.—The usual monthly 
-aecmg. | of this association was held last week, Mr. John 
Page, ©.E., ‘president, in the chair. Mr. C. H. Reynolds, 
jun:, read a long and interesting paper on “ The best means 
of obviating strains peculiar to ships.” He described the 

tudinal and vertical systems of building, both with 
cellular and H beams, and showed their relative strengths. 

The Glasgow Sewage Association.—A meeting of the com- 
mittee of this Association was held last night, Me Alexander 
Harvey iding, for the p of considering whether, as 
the t of their prolon consideration of the subject, 
they could recommend to the authorities any general prin- 
ciple to be kept in view in dealing with the of the 
city. After a lo prmengore in which Messrs. Murchie, 
Sim, Randolph, Baberteon, Smith took part, Councillor 
Ure said he suggested at the Sanitary Committee of the 

‘olice Board that it would be desirable to look into some of 

he schemes pro by local men. The Cleansing Com- 
mittee had had their attention turred fp thn soto Mieection, 
and the two committees -had been associated in the investi- 
0 y were extremely hopeful that some solution of 

ion might be arrived at. If the e Association 
would communicate the schemes they thought best, the com- 





mittees would do their best to bring them to the test of ex- 


the same position they were in before the reduction, and the 
Miners’ Union have sent a circular tothe Coal Owners’ Associa- 
tion making the request in moderate terms. The masters, 
however, contend that the state of trade calls rather for a 
further reduction than for an increase. A meeting of masters 
and men was held last week, when the views of both ies 
were fully stated. The masters still refuse to give ad- 
vance, alleging that the trade is now worse than when the 
wages were reduced ; that the coal owners are receiving lower 
prices, the usual rise in price occurring on the approach of 
winter not having taken place this year; that although the 
consumption of coal in London has vastly increased, the 
yrs sent from South Yorkshire has fallen off from 

000 tons to 250,000 tons a year; that the wages paid in 
South Yorkshire are higher than in any other colliery 
district ; and that the rate of iage by rail is 1s. 7d. per 
ton more than from Derbyshire. These views the council of 
the union have communicated to the men, and the matter 
will be further discussed at the next council meeting, at 
which delegates will attend. 

The Mersey Railway.—A meeting of the friends and sup- 
porters of this undertaking was to have been held im t 
cotton salesroom on Monday last, for the purpose of hearing 
a statement of the prospects of the scheme, and an explana- 
tion of the plan for running a tunnel under the Mersey ; 
but in uence of the unavoidable absence of Sir Charles 
Fox, the engineer-in-chief, the meeting has been postponed 
until Monday next, when Mr. John Patterson, President of 
the Liverpool Chamber of Commerce, will preside. Already 
the lawyers have had something to do with the Mersey rail- 
way. Mr. Haddon, a civil engineer, brouglit an action in 
the Court of Exchequer against Sir Charles Fox and ‘Son to 
recover the sum of 2351. for professional services in connexion 
with a scheme, with which the readers of ENGINEERING are 
familiar, for connecting the docks by means of a railway with 
all the great lines coming into the town. Mr. Haddon 
received a sum of 6007. from Sir Charles Fox for services 
rendered by him in the formation of a scheme for connectin 
the Liverpoo] railways with the Cheshire lines by means 
a tunnel under the Mersey, and had the works been carried 
out he was to have been appointed resident engineer. But, 
for want of capital, the undertaking had to be abandoned. 
The plaintiff contended that he then started the second 
scheme ; but asit appeared on cross-examination that the con- 
necting railway scheme was merely subsidiary to the Mersey 
Dock scheme, of whieh Sir Charles Fox was chief engineer 
and the plaintiff resident engineer, and that Sir Charles Fox 
had only authorised the plaintiff to undertake the 
surveys, &c., but entirely on his own responsibility, he was 
declared nonsuited. . 

The Coal Trade at Birkenhead.—The coal trade at Birken- 
head continues to increase in a very satisfactory manner. At 
the last meeting of the Dock Board it was stated that nearly 
22,000 tons of coal were shipped during the previous week— 
a quantity larger even than that shipped during the fitting 
out of the ie os for the Abyssinian yes sper Birken- 
head is peculiarly adapted to coal , and during the 
last three years the growth of the trade has been exceedingly 








gratifying. 
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SURFACE CONDENSER WITH: PUMPS WORKED BY INDEPENDENT 


DESIGNED BY MR..NORMAN W. WHEELER, ENGINEER, NEW YORK. 








=————__-_ 


RECENT PATENTS. 


all dated within t 
be given in ordering them, at the annexed prices, 
from the Great Seal Patent Office, Chancery-lane. 

(No. 840, 3s.) Matthew Turner Shaw, and Thomas 
Howard Head, of 141, Cannon-street, patent ma- 
chinery for rolling iron girders and joists with a 
varying section, so that the flanges at the central 
portions of such girders may be made thicker than at 
the ends. According to this plan the girders are pro- 
duced by a pair of rollers, oath of which is built up of 
three rings placed on a stiff axis. The central ring of 
each roller may be fixed on the axis, but the other 
two rings are capable of being moved on it longitudi- 
nally for a short distance, and provision is made for 
effecting this movement when the rollers are at work. 
The central rings of the rollers form between them the 
web of the girder, whilst the recesses for the flanges are 
formed between the central and outer rings. As the 
girder or joist is passed between the rollers, the 
outer rings are gradually and slightly moved outwards 
from the central ring until the centre of the bar 
arrives at the ni 
versed, and by this means the thickness of the flanges 
is varied. Other modified arrangements of the ap- 
paratus are included in the patent. 

(No. 842, 8d.) William Hawthorn, of Newcastle- 
on-T'yne, patents forms of flue boilers, in which the 
flues containing the furnaces are placed but a short 
distance below the water-line, the products of com- 


bustion, after leaving’ the furnaces, being made to aN drawi 


traverse flues arranged below the latter. 

(No. 844, 1s. 2d. 
berland - terrace, gent’s Park-road, patents 
arrangment for working a pair of oars placed at the 
side of a vessel by means of a small steam engine on 
deck. The oars haye a sculling motion given to them, 
and the apparatus—which is merely intended for 
auxiliary propulsion, to be employed when a vessel is 
becalmed or on similar occasions—is arranged so that 
it can be readily stowed away when not in use. 

(No. 846, 4d.) 
bone-street, Canning Town, patents making castings 
“by running cast iron round, or upon, bars, rings 
or other forms of wrought iron, or other me 
that have been previous coated with cast iron.” The 
preliminary coating is to be effected by thoroughly 
cleaning the pee iron by “pickling,” or some 
other process, and then dipping it into a bath of molten 
cast iron. 

(No. 847, 8d.) Henry Fletcher, of 39, Old Hall- 
street, Liverpool, ts utilising the power de- 
—— by the oscillation of a heavy pendulum, on 
shipboard, to work pumps, &c. If we are not greatly 
mistaken this plan has been often proposed before. 

(No. 851, 34. 


William Thompson, of 11, Rath- | 


| lyn, U.S., patents forms of bench vices, in which the 
Tue following ign of completed patents are | Ughtening up of the movable jaw is effected by a rack 


e year 1868 ; and that year should | 


| 


of the rolls when the motion is re- | 





i 
| 





) Anson Parsons Stephens, of Brook. | 


and arrangement of toggle joints. 

(No. 852, ro John Hodgeson, of Latehford, 
patents details of railway signalling apparatus, which 
we could not describe without the aid of drawings. 

(No. 853, 8d.) William Edward Newton, of 66, 
Chancery-lane, patents as the agent of John Ben- 
jamin Stoner, Leopold Mendelson, and Theodore 
Crommelin, of New York, a method of temporarily 
ballasting vessels by means of weights pivotted or 
otherwise connected to the hull and arranged so that 
they can be quickly lowered into the water when 
required. 

(No. 860, 10d.) .George Frederick Lyndon, of 
Birmingham, patents the arrangement of bearings for 
shafts, &c., which we illustrated and described on 
page 471 of our last volume. 

(No. 868, 1s.) William George Beattie, of South 
Bank, Surbiton, patents form of piston packing which 
it would require drawings to describe. 

(No. 872, 1s. 6d.) James Baird Handyside, of 
Glasgow, patents various applications of helical steel 
springs having compressed wool cores, to railway 
rolling stock. 

(No. 874, 1s. 2d.) John Petrie, junior, of Roch- 
dale, patents machinery for washing wool and other 
fibrous substances, and which it would be impossible 
to describe briefly. 

(No. 877, 1s.) John Carter, of wane oy patents 
arrangements of nail-making machinery, which it would 
to describe. 

No. 880, 8d.) John Norman, of Glasgow, patents 


John Bourne, of 1, Northum- | arrangements of mill-stone dressing machines, in which 
an | the dressing is performed by a rapidly revolving dia- 


mond cutter. 

(No. 882, 10d.) Alexander Baumann, of Heil- 
bronn, patents a wonderful rotary engine, in which, 
the inventor says, “the actuating power is obtained by 
the admission of steam into the cylinder or cylinders 
by means of a slide-valve or valves, the = power 
of the pistons or cylinders being obtained by con- 
structing them of sufficient dimensions and weight to 
acquire the desired momentum, or by attaching weights 
thereto, as will be understood by persons conversant 
with mechanism.” As our readers, of course, are 
* conversant with mechanism,” they will see the whole 
thing at once. 





SURFACE CONDENSER. 


We publish, above, engravings showing the general ar- 
we aoe Suite or auaivabenses 
y an t i ich we gave an account on 
pege 471 of our number for the 27th It will be seen 
our present illustrations that the steam cylinder is 
placed above and between the air and circulating pumps, and 
that the steam piston drives the pistons of the latter 
a rocking shaft. The lower ends of the arms on the rocking 
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shaft are coupled by a connecting-rod to a crank-shaft, ar- 
ranged binge oa thie. shaft me small crank from 
the steam cyli 1s 


which the valve of driven. The details 
of. the construction of the condenser and the iculars of 
account to 


the results obtained by it were fully given in t 
which we have already referred, and it is therefore unneces- 
sary that we should say anything about them here. 








BAKER’S ECCENTRIC-HEADED BOLTS. 

Wes illustrate below an ingeniously contrived arrangement 
of eccentric-headed bolt ferrule for yoga together 
plates of metal or other material which can only be ap- 
proached from one side. This arrangement, which has been 
recently patented by Mr, Edwin Baker, of 19, Great a 
street, consists, as will be seen, of a bolt amg a ci 
med ng eccentrically, the shank of the phage 
rounded, for a portion of its length, about equal to the thick- 
ness of the plates through which it by an eccentric 


ferrule. This ferrule may be made of wood, metal, or other 
material, according to the circumstances under which the 
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HORIZONTAL DOUBLE-ACTING STEAM PUMP. 


P CONSTRUCTED BY MESSRS. 8S. OWENS AND CO., ENGINEERS, LONDON. 





Ls the course of our account of the Smithfield Show, last 
week, we mentioned the steam donkey pumps exhibited by 
Messrs. 8. Owens and Co., and of one of these pumps we now 
publish eares. Although this pump does not present 
any striking novelty of construction or design, yet itis a very 
good example of a convenient or efficient 

it of steam pump. It consists of a bedplate 

at one énd the steam cylinder, and at the other end 

the pump barrel, these being placed horizontally in line with 
each other. In the case of the pump we illustrate, the 


pump barrel, which is lined with brass, is 2} in. in diameter 
and 


stroke 6 in. 
Between the pum pend. ne Reve anne nes 
the crank shaft, which is driven by a slotted cast-iron cross- 


head. This crosshead is secured by cotters to the piston and 

p rods, as shown; and it is guided at its lower end b 
are feo to work in a slot in the bedplate. The 
shaft carries a fly-wheel and an eccentric, from which the 
slide-valve of the steam cylinder is driven. 

The arrangement of the pump valves will be readily under- 
stood from the detail views. The valves are simply discs 
ee ee ee ee ee a ae 

are contained in valve-chambers situated above the 

barrel of the p- The valves are of brass, and they strike 

Sidibek, Inquecee taen hom eing et babe, Bex onal 
i to t rising i ‘or 

pumps these valves appear to be the very best which can be 

used, as they act with great certainty, and give no trouble. 
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In the pump we are describing, it will be seen that by un- 
screwing the units of four bolts, and taking off the cover of 
the valve-chambers, access is at once obtaied to the whole 
of the valves. Altogether these pumps of Messrs. Owens 
are, as we have said, of simple and efficient construction, 
and we havé no doubt that they do their work well. 


Atumintum Bronze.—At the meeting of the Academy of 
Sciences at Paris on the 30th of November, the Courit of St. 
Crieq-Cazeaux proposed to cover the worn-out steps of the 
column in the Biace Vendéme with thin sheets of aluminium 
bronze. M. Dumas approved of the idea, and reminded the 
meeting how saebonialiy this bronze was now being used in 
various kinds of mechanism, especially in saws driven by 
steam power, which saws, although much thinner, a 
much longer time than those of steel. 

TgcuyicaL Epvcation 1n Itaty.—The mining school at 
Agordo has just been re-opened, with some slight modification 
in the courses of instruction on those of previous years. 
These courses are gratuitous, and occupy three years’ study 
in the following subjects :—First year—Elements of mathe- 
matics and geometrical a ees elements of 
physics and natural hi ; year — and 
surveying, with the relative drawing ; lytical 
chemistry, with laboratory practice ; mineralogy and geology. 
Third year—General mechanits as applied to mining pur- 
poses, with relative drawing; mineralogy; principles of 
construction. 
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LITERATURE. 


Irrigation in Southern Europe, being the 
of Taapootion of the Irrigation Works o; nce, Spain, 
and Italy, u ken in 1867-68 for the Government of 
India. By Lieut. C. C. Scorr Mownorterr, Royal 
Engineers, Assoc. Inst. C.E. London: E. and F. ‘N. 
Spon, 48, Charing-cross. : 

[SECOND NOTICE. ] 

In the middle of the thirteenth century, at the time 
when the Alhambra was being built by the Moorish 
founder of Granada, Mahomed Alhamar—the fertilising 
canals which have deveioped the productive capabili- 
ties of that southerly but elevated kingdom were con- 
structed. The sources of supply are found in the 
Genil river, a tributary of the Guadalquiver, and two 
insignificant streams, the Darro and the Monachil, 
which rise in the Nevada or rocky chain i 
through the district, and join the Genil in the vi- 
cinity of the city of Granada. Four of the canals 
from the Genil, and the three connected with the 
Darro, were made to provide power to the various mills 
erected on their route, and to secure a plentiful water 
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supply to the city, as well as for the purposes of irri- 
gation. There are but few works of ons inte- 
rest in this section of the country. The principal 
structure is found on the Darro, where, five or six 
miles above the steeps on which the Alhambra stands 
400 ft. above the left bank of the river, a solid masonry 
dam is built. across:the stream, 36 ft. long, 12 ft. thick, 
and 6 ft. high, with wing walls that extend the length 
of the dam to 100 ft. The total area irrigated, amounts 
to 47,000 aeres, of which» the Genil canals supply the 
water for 17,000 acres, the Darro 1100, the Monachil 
3500, and: minor streams the-rest. 

Valeneiay on the north-east of Spain, contains a total 
area of 4375 square miles;and has above 100,000 acres 
under systematic irrigation: Lying for the most part 
near the sea level, atid sheltered towards the west bye 
range of “hills, but little rain falls upon it during the 
year, but the water-shed of three considerable rivers 
and manysmall streams supply the deficiency of rain- 
fall. Of these rivers the principal are the Jucar and the 
Turia, whence are derived. the canals which have made 
the provinee of Valencia one of the most perfectly irri- 
gated district in Spain) The river Jucar springs from 
a source about‘a hundred miles east of id and 
at an elevation of 5500 ft. above the sea; and rans 
first south and then east in a deep channel between 
precipitous banks, until, opening into a more*level 
country, a favourable place for the head works of the 
principal canal presented itself near to the town 
of Antellay while the river, flowing on eastward, 
surrounds*onall sides the town of Alcira, and ulti- 
mately discharges into a large lagoon on the Mediter- 
raneaa seaboard. 

The origin’ of this canal is uncertain, and the 
ancient «weirs upon it have been carried away by 
floods, as well-as several dams which have been subse- 
quently constructed. 

The principal of theseat the head works is not yet 
completed, having been made to replace a structure 
destroyed in 1864 by the impetuous floods which 
poured down ‘the channel of the Jucar from the moun- 
tains. The new weir raises the level of the water 
13 ft., and consists of a foundation of piles driven 
about 2 ftvor @ft. 6 in. apart and 20 ft. into the ground, 
The spaces Wétween these are packed with rubble, 
and the tops of the piles are coniiected: by timbers 
secured to them, and forming an open platform, on 
which is laid the masonry in cement.The whole width 
of the weir is 285 ft. and the total length is 794 ft:y of 
which 340 ft. project forward inte* thesriver in. the 
direction of the canal itself. The lengtlf of the main 
canal is 25 miles, its section is irregular, and the depth 
throughout considerable. In some places the width 
is 37 ft. 9in. at the water level, and the depth 15 ft, 
The most interesting»works upon it are two long 
syphons, whicl: convey the water of the canal beneath 
mountain torrents. The firstof these syphons is 455 ft. 
long, and exists about the fourteenth mile of the 
canal from its headworks, at a,point where the width 
is 19 ft., a width reduced to 7 ft. 6 in. at. the entrance 
to the syphon, which is 5.9 ft. wide, and 6ft. 6 in. 
high. Two masonry shafts are built in the bed of the 
torrent, down to the syphon, and the mouth is en- 
closed in masonry revetments supported by. arches. 
The second syphon, three miles further on, was built 
about the endvof the last century, and is similar in 
construction to the one just described ; its length, 
however, is 524ft., and the fall of water is 5 ft. 9 in. 

A network of irrigation channels of varying capaci- 
ties, are taken from the Jucar Canal, the largest 
channel fertilising 5000 acres. In each case the 
junction with the canal is made by an opening in the 
face of a masonry revetment at the side; these open- 
ings ranging in size from comparatively large arches 
to mere slits, and with inverts at different heights 
from the bed of the canal. 

The Turia, whence is taken the water supply for the 
next important system of irrigation in Valencia, rises 
in the same mountain chain as the Jucar, and near the 
source of that river. Like it, it flows for about 150 
miles through deep ravines, then after a gentle course 
of 10 miles through the garden grounds of the pro- 
vince it is lost in the Mediterranean, Before reachi 
the plains, the waters of the Turia are utilised here a 
there wherever an opportunity occurs, and twenty- 
three small canals are taken from it to irrigate isolated 
strips of land on either bank within the hilly district. 
On the level fertile plains between the mountain and 
the sea, nine important canals are formed, and com- 
plete a system, meeting on the one hand, with the 
canals of the Paleucia, a river which discharges itself 
into the sea in the north-east,corner of the province, 
and on the other, with the Jucar caual and its hes, 
which have just been alluded to. 

The river Turia canals are taken alternately from 








the right and left bank of the river with one exception, 


trated by the outbreak of the Crimean war, and after- 


and the headworks in each case present a similar | wards by the exhaustive for freedom, with 
charaeter, consisting of a masonry weir, striking direct | Austria. The scheme was ore taken in hand by 
across the river, or obliquely in the direction of the | English capitalists, and an t was entered into 


canal, All these weirs, ey one, are of aricient 
date and Moorish origin. The gates, however, are 
for the most part of modern and approved design. 
these canals the Moncada is the largest, and in a 
course of 124 miles irrigates 7910 acres, and drives 
34 mills ; the canals together fertilise 26,042 acres, 
with a total united discharge of 332.9 cubic feet per 
second, and supply power to 140 mills. Besides this 
the ‘Turia canal erg igates a large area of rice pro- 
ucing land. 

In the north-west of Valencia, the elevated country 

around the town of Liria is irri to the extent of 


between themselves and the Italian Government in the 
summer of 1862. The original enterprise compre- 


f | hended a much more extensive scheme 


or apparently ever will be, carried out. 

The temporary dam which raises the water of the 
Po, and diverts it into the headworks of the Cavour 
Canal, consists of a double row of piles placed 4 ft. 
apart, wattled together with branches, and the enclosed 
space between the piles, a distance of 3.28 ft., is 
packed with earth and gravel. The permanent dam 
will, if ever made, be a Beton wall protected on each 
side by sheet piling, and faced towards the top with 


about 1820 acres, by a Moorish.canal, formed from a | granite 


small mountain stream, the.course of which has been 
diverted to the requirements of the soil ; ten irrigating 
channels are taken from it along its whole length, 
and the construction works upon it are of a primi- 
tive description. 


The adjoining province of Alicante boasts of some of 
the finest of hydraulic engineering of the six- 
teenth century, A.somewhat different system of irriga- 


tion was followed here, and extensive reservoirs: were 
formed for the storage of fertilising water. The ° gare 
den grounds of Alicante are watered by canals, D 
from the river Monegre, on-which been. con- 
structed a reservoir containing 120 millions of gallons, 
and measuring 2000 yards in length along the water 
level. The reservoir is formed in a valley, the gorge 
of which, where the dam is formed, is only 190 ft. wide 
at the top of the retaining wall. The greatest height of 
this structure is 140 ft., and it is built entirely of dressed 
stone, abutting at the flanks upon the limestone rocks, 
which form the sides.of,theenclosing valley. The 
dam is 65.6 in. thick atthe crest, and 110 ft.. thick 
at the base. 

On a level with the bottom of the reservoirs, and to 
one side through the rock, has been driven a tunnel 
5.6 ft. high, and 2 ft. wide, from which is drawn the 
water for the canal supply. The mouth of this tunnel 
is fitted with a sluice gate worked from a chamber 
above, cut out of the rock. At the upstream end of 
the reservoir a second has esi toriied through 
the dam, which also serves for thevéxit of the. irriga- 
ting waters. _ Just within the inner face of the dam 
a circular shaft 2.6 ft. in diameter is formed, con- 
nected at its base with the gallery just alluded to, and 
opening from it into the reservoir ate two rows:of 
holes 8.8in. by 4.4in., and 16 in. apart, extending 
nearly to the top of the dam. The silt accumulations 
are so extensive at this end of the reservoir as to 
amount in. the lapse of three or four years to a depth 
of from 40 ft. to 50 ft. As it collects in the bottom, 
the lower holes are choked, but the upper ones re- 
main open and the water is drawn from them, flowing 
down the shaft into,the gallery. Every fourth year 
the silt is cleared fromthe bottom of the reservoir, 
by means of another gallery built at the bottom, and 
in the, middle.of theedam. At the inner side this 
gallery is closed with..wooden gates, which are re- 
oe from behind by. the wor. 
from the head of water speedily sets the silt in motion, 
which is rapidly .accelerated until the scouring is 
effected with tremendons violence. There is no waste 
weir to this dam, and in the time of floods the torrent 
sometimes pours over ifs crest in a huge waterfall, 
with a depth of 8 ft. over the coping. Injudicious 
as such an arrangement ap tly 1s, the dam has 
stood firm for 300 years, and a waste weir, added in 
1699, was, shortly after its completion, closed as being 
needless. Three other dams are formed across the 
river below this reservoir, and from above them are 
taken canals which form a system capable of irrigating 
about 9000 acres of land. 

Previous to the construction of the Cavour canal, 
that part of the kingdom of Piedmont lying between 
the om ~“¥" a o and =¥: foot of ~ ae was 
poorly and i arly irrigated by a number of incon- 
tidershle canals, deriving an measles supply from 
the rivers Orco, Sesia, A a, Terdoppia, and Ticino. 
Previous to the year 1844, the low level of the Po had 
presented to the minds of Italian ineers, an. in- 
surmountable obstacle to the employment of the water 
of that river for irrigation. But careful examination 
of the en aye showed rm ee a scheme 
was not only possible, but appeared highly promisi 
and ten years later an iideneasiaiek Besthe Carlo 
Noé, matured a plan which has since been carried out, 
so fatally for the shareholders of the company, under: 
the name of the Cavour Canal. The original intention 
of the Italian Government to finance and construct the 


.principal works upon the 
f ; ee i 


en. The pressurgipof the 


. refusal of the ralian Government to pay 


The ing bridge at the entrance of the canal 
is a des ogy Arn with twenty-one. openings, 
4,92 ft. wide and 7.92 ft. high, the piers being of 
granite, 1 ft. 4in. thick, and ided-with grooves in 
the upstream side for the admission of stop " 
The openings are fitted with adouble set. of .gates, 
placed 14.76 ft. andyare framed of timbers; On 
the down-stream. are.-fitted wWitheriction 
rollers to facilitate erati isi ering 
them, an operation ina Fy eA 
manner. A flat bar, 4in. wide and 18 ft. , passes 
from the. upper side of idee” between mee I rollers 
to the wae pest of the bridge. This bar is perforated 
at interva 2in. with small holes for the r 
portion of its length. When it is desired that the gate 
should be raised, the end of a pointed lever is inserted 
in one of these holes, and the gate is lifted step by 
step, a key being placed simultaneously in an upper 
hole to prevent the gate from dropping when the lever 
is removed. 

In consequence.of the high floods which occur upon 
the Po, it was necessary to construct the bridge of 
sluiges in two stories, the floor line of the upper of 
these being 25.6 ft. above the bed of the canal. ‘This 
upper story is roofed in, and devoted to. the.use of the 
caual officials, - 

The Cavour Canal.has.a total length of 45.30 miles. 
a te heed wane the Width : au a vie a depth of 

-1 ft., where,the gradient is 1 in 2000, decreasing: to 
] in 2800, and. for, the. porti oo 
the slope is made d in 4000, idthis dimini 
from 131 ft. at the head.to.60f%,ab a-point:64 miles 
distant, whilst,the depthas: increased in a ponding 
ratio, from 6; 1 _ft..to iLis fis Ag farsas the thirty- 
ninth mile this section és, maintained, at which distance 
twolarge distributing channels are led off from the 
main body, and the section is reduced to a width of 
40 ft., and a depth of 10 ft. 6in. A further reduction 
is made at the forty-sixth mile The tail of the canal 
is at the top of a steep overlooking the valley of the 
Ticino, and immediately above the Langosco Canal, 
into which it is proposed to drain the surplus water. 
Hitherto, however, the canal has been dry for the last 
few miles of its course. 

Four large aqueducts and four syphons, form the 
our Canal... The largest 


Cay 
0. ner is the Baltea river, 
nd as alge aisha divided SRI arches 
of 52 ft. 6 in. each. The total of embankment 
on both sides of this aqueduct is 7055 ft.; the three 
others are somewhat smaller structures and built after 
ae sage plan. 

e works presenting the greatest difficulty were 
the four syphons, the principal of which oie the 
water of the canal beneath the Sesia river, at a spot 
where the sloping bed of that stream converts it into 
a torrent. The whole pee. the bey is 870 ft., 
and the canal bottom has lowered 2 ft.,. to give 
eyo oe for C gromnens™ oe oe 
is divi ve oval passages 7.57 ft. hi 
16.40 ft, -wide, the arches and inverts of whikk po 
1.70 ft, thick. For the whole length of the syphon, 
the foundations are made with 11,48 ft.,.of concrete, 
protected at the ends with sheet piling. 

Altogether there are 345 bridges or passages for 
water upon the Cavour Canal, and for a portion of 
its length the channel presents an almost uninterrupted 
succession of structures in masonry, wi ¢ 

To the expensive character of the works upon this 
canal, to the unfortunate financial condition of the 
executive company from the very and from the 






in consequence : 
of the couvpany, it has arisen. that so far. 

as it fairly ised, a remy eons: Fearon under- 
taking, the Cavour Canal has misfortune upon 
all connected with it. 





canal, without any aid from foreign sources, was frus- 








With this detailed notice of the Cavour Canal, Captain 











Dec. 18, 1868.] 
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Moncrieff closes his report, so far as irrigation works | boiler and 
completed or in progress in the south of Europe are con- | being sup 
cerned, and the remainder of the volume is devoted to a dion olf gheun odie of hanes of 


reprint -of the Spanish law of waters, to extracts from 


the civil code of Victor Emmanuel, bearing upon the for, the same volumes of furnace 
water rights of Italy, and toa sufficiently copious tech- | volume of water cannot be dimi 


2 “ ‘ “ ° surface 
nical vocabulary of irrigation terms in English, French, otherwise than by Gbctalitity i 


boilers, all else being equal, is found | working engine about to be described 
to the increased thick- | per i horse notes ae 


Spanish, and Italian. We think we have shown our 
appreciation of this able and lengthy report by the | ” 


extended use we have made of it in these columns. then to increase in 
ri Sage ness of p) 
a ages 62 9" with the internal sta 





igere 
Personal Recollections of English 


wf 
dom: By A Civit Enetyxer, Author ofthe “ Trinity of 
Italy.” London: Hodder and Stoughton, 27, Paternoster- 


direct 
Engineors, and of the’ ying which, in most marine boilers, form | boiler. 
ction of the Railway System whe the Vaited King. '@ very considerable part of the total weight. f She 





TABLE I. 


Unruisation or Weiaut.ov Borers oF Various Kies, hy iy, am 





Tue classification of this work presents as greatea 
difficulty to the critic as Mr. Barnum would have per- 
yded thé naturalist, did the celebrated “ Whatis it?” 

not a book for the engineer’s library, nor for the 








o ““shoppy” for the layman, while to each 
ers the same inexcusable objection of pro- 
fuse padding. And what little merit the work pro- 
fesses to possess—that of laying before its readers a 


‘room table. It is too trash¥for the Name of Vessel. 


tions ot Coagioasin 


% 








life-like picture of the domestic economy of the draw- 


ing office and the field, is lessened by the a hal | Sphinx 
steele its writer introduces. His Bakes divine, El Dorado... 
for example, is quite an old friend, only that when we | Napoléon . 

knew him he had a living in Wiltshire. Many of the sarong a 
recollections have too strong a flavour of the drawing Brooklyn ma 
office, of the glue-pot, double elephant drawing paper, | Laplace ... 
and T squares, to be acceptable (every one who} Algesiras ., 
knows the capabilities of the drawing office, is aware | Impératrice Eugén 
that it is the finest hot-bed in the world for ‘‘ personal oe 
recollections) ;” and others are evidently legends of the | ;,,.5 


veterans of °45. La Plata ... 
Diad 


We ig rig to the author’s remarks on the last 


scenes of : 
we applaud his generosity in crowning the early engi-| 4’ 


neess with laurels grown in his own back garden. : 
We have looked diligently for the purpose with Mc "ued 
which Personal Recollections have been written, but | Orlando 


without success. They are not useful nor amusing; pend 
Tile 
ima 


liancy and enghralling interest of that able writer. | Francis 1st 


they are written “ after’ Mr. Smiles, without the bril- 


r. Dargan’s life, as being in bad taste, while | Monge 





| Faweett 
..| Indret 


nn 


pes fe 
«| Roentgen 
.-| Murphy 
..| Creusot F 
Dupuy de Lé 
reusot ° 
«| Mazaline 
..-| Barnes 
e.| Cavé 
«».| Napier 
-| Maudslay 
---| Mazaline 
-| Maudslay 
| Indret 
..| Seaward 
---| Penn 


«| Watt and Co. 
-| Penn 

«| Randolph, 
.| B. Normand... 




















jy Rage eT 

°. 4 ‘ 
age Ba pe Be 
" Pes Bek APEFIE S 

:3 H Eas 5 SNis 

a & a = 

Ib. Ib. Ib. | Ib. |q 

Flue 7 264 | 9 | 23.8 
‘4 7 | 264 | 108 | 205 
Tubular 15 | — «. | 19.6 
22 | 24 17.8 
Flue 7 | 26.2 14.9 
Martin 26 26.2 | 41) 13.8 
Tobolar | 22 | 242 |. | 147 
22 42 | 66 | 15.2 
5 22 | 22 | .. | 142 
2 | 42 | 13.8 
. th eC eee 
i 22 | 24.2 13.0 
. 183; 220 | 12.7 
vs 22° | 24.2 47 | 10.5 
a4 29 | 24.2 10.4 
- 22 | 242 | 38 | 103 
@ 22 242 | 41 | 10.0 
a 15 | 24.2 | 83 9.8 
“i 22 242 | 45 | 9.7 
. 22 24.2 | 47 | 92 
2 30 24.2 | 50 | 9.2 
a 22 242 | 43 | 86 
: 30 | 18.2 | 70 | 15.0 
: 44 14 | 31 | 7.0 


























WOOO WwlSR® EX * FF 


SON PP oN os sss es 











Others will, we hope, be more fortunate than we, and 
find many grains amid the heap of chaff. 

But Medsts. Hodder and Stoughton deserve a special 
word of commendation for the admirable way. in which 
they liave produced this work. ‘The type, the paper, 
the binding are perfect, and if the volume becomes 


* 75 kilogrammetres per minute. 


TABLE II. 


PADDLE ENGINES. 


UTILISATION OF THE WEIGHT oF THE MecHaNicaL ORGANS IN VaRious TyPzs or Enaryss, PROPELLERS, AND 
DEPENDENCIES; THE EvaPorRaTIVE APPARATUS ONLY ExcLUDED. 


















































a literary success, the publishers more than the author 
may be thanked. 2B ,; |Weight of Engines, 
’ Power. Revo- | ie ign he om and 
s ___| lutions! 5 2 3 |#!l Appendages per 
FRENCH MARINE ENGINES. | et. cle ln bag 4 a 
Art the meeting, on the 6th ult., of the French In- ee hae Nl) 2% Actual ae 
stitution of Civil Engineers (Za Société des Ingénieurs EE) We lo wWocng. 
Civils), MM. B. Normand and A. Mallet presented | ” 
the conclusion of their paper upon the Conditions of ilogr, Ib. 
; ¢ ; D. ..+| Roentgen .++|Side lever, cast-iron framing...) 540 | 1200 | 16 | 1.48 607 
See pene eas ee ret ao paPSt | Eldorado .»|Indret .»+|Side lever, cast-iron framing...| 450.| 900 | 16.6 | 1.48 | 594 
gave 2 po Sphynx --+| Faweett «+»|Side lever, cast-iron framing...| 160 | 320 | 21.86} 1.48 579 
Enerneenrine of November 13th last, page 430. Cassini... --|Side lever, cast-iron framing...) 220 | 440 | 19.15) 149 575 
The authors of the paper, in continuing their study of the Gomer ... «-.| Faweett obs Side lever, cast-iron framing...| 450 900 | 15.85) 1.82 541 
means of economising weight, P to examine the Véloce ... +. Faweett eee Side lever, cast-iron framing... 220 440 | 18 1.36 | 532 
conditions which govern the weight of the evaporative ap- | Vauban --- Roentgen -.-{Inclined, direct ws eve! 540 | 1818 | 16.83| 1.28 519 
with their dependencies (water, fire-bars, chimneys, Infernal «++ Indret ---|Four eylinders oe «| 450 837 | 16.5 | 1.25 | 502 
). — ae ae aitims as oo. ng — ess} 820 618 | 21 1,20 444 
‘ond th ditions of more or less perfect construction ma ... see ---| Randolp! er in irect, 4cylinders ...| 320 | 1160 | 24 1,22 431 
BE the geod puapettions bad Sens ba the various parts, Lafayette Washington Rasanenet ore Side lever... vue ss} 900 | 3000 | 17 0.94 876 
the use of materials of superior quality, and thus permitting | Gotland oe = ene | Ghee ose eve DOCK 20. = ave wwe = ve] 200 | 482 | 28.5 | 1.05 854 
a less thickness, the weight per unit of the power eveloped, Prony ... -»-| Indret -++|"* Double traverse” ... ...| 320 | 853 | 19 0.91 348 
which is the final utilisation, is essentially governed by the new} eae Se ng ae traverse” std 109 vane ane 101 834 
i diti f ing the steam i -+.| Napier ° elever 4. 7 y 4 
nd oat geneemamebalegiemlapribtecae s “77 Lorient --«(Oseillating —.., <.-| 120 | 812.| 29.8 | 0.85 282 
This form of result, however, although of high interest in Mogad ---| Creusot ---/Oscillating ... - e+} 650 | 1695 | 18.6 | 0.68 264 
considering the whole of the motive machinery, cannot lead Berthollet +++ Creusot -+-|Direct ... a : «.| 400 | 1046 | 21.7 | 0.70 257 
to any exact measure of the working results of the boilers, | Daim ... +++) Gache «-|Direct ... — «» e+} 120 | 367 | 33 0.74 288 
whieh. are in relation only to the effective vaporisation. Foret ... -+| Penn Oscillating on ewe] (24 80 | 52 0.87 238 
The authors exhibited a table containing the various utilisa- | Eclaireur | Indret bee Yew Oscillating die | 200 | 646 | 23 0.72 236 
tions (we, Ep. E., know of no better word for its Purpose Doguay-Trouin «|B. Normand -|Normand’s system ee] 40} 140 | 85 | 0.66 209 
tne atopy he Foe mer eae [Oem meme Seniesa fa | 
fi ; i oes ose eee . eos ase oes eee . 
——i ae (see | Francois Ter ...|B. Normand “*|Normand’s system... ...1 100 | 5650! 52° | 0.60 172 
The simple comparison of the weights in relation to the 
power and to the evaporation should not be alone considered 
in estimati the remilte which are influenced by the two fol- RA hg OI : bes 
lowing conditions, viz. : y. of the numerous examples presented ; which govern the weight of the other parts of marine ma- 
In the first place, and apart from what relates to the by the authors may be summarised as follows : chines, tht iso ny the i and the er. 
one of 


engines themselves, the conditions of lightness in the boilers} The old, low pressure, flue boilers weighed 550 Ib. in- |- Almost all parts of engine have at 
i wer, and 201b. per pound, i eins, of | their dimensions determined 


in W 








are improved in the case of powers, in consequence of | dicated horse 
the better use of the steam, with the better draught in | steam ised per hour. haan ew be vege be: 
sesllet Ths wil’ isnt’ ballon tong: Bane cobbantre of sods ehaniien Sie 
while ve . A : i wei, 
100% to 180 fe. or more, the chimneys of small steamers are |,” The suthore eupply s correction to the formula, given in | 44p, of work 
no higher than 33 to 40ft., nor in the largest vessels are they | ~ 1B Ti should stand thus. | the machi : 
than from 52 to 66 ft. » Page ‘ The final effect of power in 
the second place, te. eave to which the steam is W=tu+jo tional to the rapidity of rotati 
uence W n” 





the intensity of the effort to 
they must transmit, and it 
each mechanical and each 
t becomes sensibly proportionate 
during one revolution of 


5 relation to time being propor- 
to the rapidi' rotation, which latter is b 
elements depending upon the ship, the exact value of the 
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conditions of lightness belonging to each mechanical arrange- 
ment may be supplied by a formula which Messrs. Normand 
and Mallet believe to be first used by them in these investi- 
gations, and which consists in rating the actual weights to a 
corresponding uniform speed, the weights being in inverse 
ratio to the numbers of the revolutions raised to their §rds 
wer. 

xo Normand and Mallet give the two some 
Tables of the utilisation of the weight of paddle engines an 
of screw engines. 
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valuable an addition to the attacking, and particularly to the 


defensive powers of the ship. 

In the given table of the weights of screw engines it will 
be remarked that engines of the type used in the imperial 
navy are to be found, on an average, between 1.60 kilog. and 
1.20 kilog. per kilogrammetre, per revolution, whereas Mauds- 
lay and Penn’s engines rise no higher than 0.80 kilog. and 
even 0.70 kilog. 

As regards the weight per indicated horse power, nearly all 
the engines of the imperial navy pattern are comprised be- 


TABLE Ill. 


UriisaTioy oF Tae Wetcnt or THE MecaAnicat Oro 


ans tn VARtous Types or Enotves, PROPELLERS, AND 


Derenpencies; THE Evaporative APPARATUS ONLY EXCLUDED. 
SCREW ENGINES. 





; | Weight ot Engines, 









































ies 
| | Revo- |g #5 ~—, and all Ap- 
: Power. lutions} $ =| pendages per in- 
Name of Vessel. | as oe Type of Engines. |per mi- RE dicated H.P. 
; , mae ee sk | KFor60 
Nomi-| Indi- | (1) | == | Actual |p For 60 
nal. cated. l= = 2 > | w= Wxn. 
| lKkilogr. | Ib. Ib. 
Somme... qe «+ Indret ...| Vertical, trank inverted ---| 100 | 192 | 65.7 | 2.01 304 381 
Islay ... ove +++ |Cavé .--|Horizontal, direct, 4 cylinders}.650 | 1530 | 52.2 | 1.79 339 803 
Napoléon ose .-» Indret ...|Horizontal, geared «sf 900 | 1798 "| 22.6 | 1.33 581 804 
Pomone oes ... Mazeline .../| Return connecting-rod es} 220] 574 | 42 1.48 870 291 
Mayenne ose --+|Indret ...|Horizontal, trunk —., ‘ 120 | 346 | 71.3 | 1.83 253 284 
Bougainville ... .-. Indret ...|Horizontal, trunk ... «| 120 | 480 | 72.7. | 1.80 244 277 
Jean-Bart... «++, Indret -.»|Horizontal, direct, 4:cylinders; 450 | 1010 | 46.1 | 1.54 300 277 
Souveraine _ ... .-» Mazeline .-|Return connecting-rod, 4 cyl.) 800 | 2228 | 48.4 | 1.56 817_| . 275 
Bretagne ove --» | Indret -»-|Horizontal, direct, 4 cylinders} 1200 | 3327 | 45.4 | 1.48 313 260 
Revanche, &c.... .. (2) Various... ..|Return connecting-rod, 3 cyl.| 950 | 3326 | 54 1.50 275 255 
Rhone ... dee ++. Creusot ; ...| Return connecting-rod «| 250} 799 | 68 1.45 242 251 
Algésiras oe ---|Dupuy-de-Léme_ .,.|Return connecting-rod «| 900 | 2057 | 45.4 | 1.33 288 240 
Phiégéthon ... --«| Indret of .-.|Horizontal, geared .. 400 | 972 | 31.3 | 1.18 863 236 
Colombo ies «++ Napier don ---|Overhead beam, geared «| 450 | 1528 | 26 =| 1.04 396 227 
Souverain ove ... Forges and chantiers|Return connecting-rod s-| 600 | 1576 | 52 =| 1.28 244 222 
Danawerth ... ---|Mazeline ...|Return connecting-rod e-| 450 | 1175 | 48.4 1.26 257 222 
Monge ... oot .--|Mazeline ...|Return connecting-rod «| 250 815] 76 1.83 167 196 
Impératrice Eugénie .--| Creusot ...| Return connecting-rod «| 800.| 1950 | 46.4 | 1.08 229 194 
Laplace eee «-|Creusot —... ...|Horizontal, direct, 4 cylinde: 400 | 975 | 48.5 | 0.98 203 176 
Charlemagne ... ...| Barnes .--| Horizontal, direct, 4 cylinders} 450 | 1206 | 52.3 | 1.00 189 174 
Diadem cee ---| Maudslay ..|Return connecting-rod ° 800 | 2685 | 55.3 | 0.70 141 132 
Renown va ..|Penn due ...|Horizontal, geared 800 | 2754 | 54.5 | 0.75 137 128 
Grille ... ibe ++} Pena ove .. |Horizontal, geared 160 | 800 |135 0.90 66 115 
Orlando Pa +» | Penn g . |Horizontal, geared 1000 | 3992 | 53 0.62 115 106 
N 
lha=—. 
@) 60 


(2) These figures represent the mean results of the engines of the frigates la Revanche, la Gauloise, la Magnanime, la Savoi, 


and la Valeureuse. 


In the first the weight per kilogrammetre of power shown 
by the indicator in one revolution was 1.50 kilog. for the old 
beam engines. It is to be found, on the average, between 
1 kilog. and 1.80 kilog. for the majority of direct-acting 
modern engines ; and, for the lighter ones—Penn’s pattern— 
it falls as low as 0.60 kilog. 

The weight per indicated horse power offers greater varia- 
tions, in consequence of the introduction of another element 
of inequalities, viz., the variations in the speed of engines. 

The nominal horse power of 75 kilogrammetres, which, in 
the first beam engines, often rose to the rate of 770 to 
880 lb. represénts, in the most perfect modern engines, 
a weight no greater than 3301b. for the largest, and, for 
those of medium and small dimensions, 2201b., and even 
154 lb. 

As screw engines belong to a more recent period, when 
the know relating to the proper use of material is much 
more generally one would expect to find but little 
difference in values og 8 to me utilisation RY weight. 
Those agent, even those havi same general arrange- 
ments, offer, however, inequalities quite as considerable as 
paddle engines. ‘ ‘ 

These differences are mainly due to mistakes and to errors 
of ecnstruction, as pointed out last year by M. Normand, 
and to which the authors of the ponent, Bae earnestly 
call the aitention of engineers, in the hope lacing our 
navy in a more advantageous position, ially at a time 
when every ton spared by the motive power may become so 





tween 330 and 242 lb. The English makers we have just 
mentioned do not exceed, for the largest engines, 154 and even 
sometimes 132lb. On the yacht le Grille (the engine being 
of small dimensions and ounind at-a high ), Mr. John 
Penn has reduced this weight to the incredible rate of 66 Ib. 

M. Normand calls attention to the fact that the question 
of the utilisation of the. weight of the toilers and i 
cannot be entirely explai until the conditions of the 
proper use of steam in the engine have been established. He 
must now begin the study of the second question—the uti- 
lisation of fue! (To be i ) 


Corron tn QuEENSLAND.—A Brisbane paper says : “ There 
is a growing impression that this staple is one of the safest, 
if not the most remunerative, that Queensland gréwers can 
invest in. Confidence is felt in the crop as experience is 
gained, and it is found that, instead of 5 or 6 acres, a family 
can manage 20 or 30. There is much uncertainty in the 
colony on the best methods of ginning. English brokers 
have represented that the Guoedend staple is cut and 
broken in the ginning process, and roller instead 
of saw gins. Experienced mén in the colony, who know how 
cotton is turned out in America, India, and elsewhere, main- 


of Qu 

cotton is remarkably well done, and that the fault of i 
i ixed in the colony, and 
they do in other 
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AITKEN’S ORE OVENS. 


Wes have, on two or three occasions, referred in this journa 
to the methods of treating iron ore or ironstones patented by 
Mr. Henry Aitken, of Falkirk, and we now illustrate an ar- 
rangement of ovens seg on oe by Mr. Aitken for carrying 
out his process. Mr. Aitken’s plan consists in coking or 
carbonising the iron ores in a convenient form of retort, 
kiln, or other distilling. apparatus, so that the volatile 
matters may be driven off and used, whilst more or less of 
the carbon is left mixed - ern ey + 4 —_ or Praga 
combinations of iron in the juct. ing the process o 
coking or carbonising the iron ore, air may be admitted, and 
after the volatile matters have been driven off it may be 
found advantageous to admit more air for a time; at this 
stage also of the process steam or water may be thrown in to 
facilitate the separation of the sulphur from the coked or 
carbonised iron ore or ironstone, and shortly afterwards the 
distillatory apparatus is elosed and cooled down or drawn. 
The volatile matters as they are uced may either be 
used at once for heating the distillatory apparatus or the 
condensable part of them (tar, oil, &c.) may be collected in 
condensing vessels and preserved for after use. 

Our illustrations, as we have said, represent one arrange- 
ment of retorts for carrying out this method of treatment ; 
Fig. 1 representing a part end elevation and transverse sec- 
tion of two retorts (the right-hand half being an elevation, 
and the left-hand half section on the line, A B, of the sec- 
tional plan, Fig. 2); Fig. 3 is a transverse section through 
the centre of one of the retorts; and Fig. 4 a left-hand end 
elevation. 


or ironstones are placed to be carbonised. The retorts, A, are 
— at both ends, the lower end being somewhat larger than 
the upper end, so that the charge may easily be drawn after 
the iron ores or ironstones have been sufficiently treated ; B 
is the firegrate upon which the fuel is placed, part of the 
heated gases from which pass through the flue or i 
the root of the furnace shown do at a, and the remainder 
pass through at the back of the i 
placed for the protection and sup, 
zs to and round the upper side 

, in t direction indicated by the ws’ i 
Fig. 1, and thence through the 
flue division, E. The thence pass the flue, F. 
the front or lower of the retort, where they issue into 
the chimney, G. The iron ores or ironstones which are to be 
treated are filled into the retort, A, at the upper 
lower door, H, having been previously se 


. 


vessels, or they may be utilised at once for heating the dis- 
tillatory apparatus by connecting the branch, K, to ty al 
L, which may be 

ores have been suffieiently treated the branch pipe, K, is 
closed, and the retort is wed to cool down, or the charge 





Rattway Tratns.—The number of miles travelled by the 
trains run in 1867 by the twelve t British railway com- 
ies was as follows :—C; , 7,713,047 miles; Great 
6,835,163 miles; Great Northern, 9,115,204 miles 
Great Western 14,157,224 miles ; London and N - Western, 
22,269,542 miles; London and South-Western, . 5,342,757 
miles ; London, Brighton, and South Coast, 4,328,676 miles ; 
Manchester 5 and Linconshire 


we 


, 8,448,959 miles ; 

Midland, 13,084,287 miles; North British, 6,209,568 miles ; 

North- ge? miles ; - Eastern, 

3,864,300 miles. he following other companies also 
So 2 for an prem; c 

,000, miles :— , ,281 ; Glasgow 

and South-West ; and 

estern (Ireland), 1 57 miles and 

Dover, 2,084,1 i Great Western (Ireland), 

1,368,996 miles; North Rg eg! 85 Nort, 

1,266,724 miles; Taff Vi 1,133,530 

traversed y trains 

in the U; in 1867 1 827 miles, as 








Dec. 25, 1868.] 


ENGINEERING, 


553 





DETAILS OF FLOATING STEAM FIRE ENGINE. ‘ 


. ' MESSRS. J. AND A. BLYTH, ENGINEERS, LONDON. 


We give this week a two-page ing, ther with 
detailed views on the present. page, of the a Be of the 
floating steam fire-engine recently constructed for the Metro- 

litan Fire Brigade, and which is now stationed on the 
| onan near the Cannon-street Bri The vessel to which 
the machinery is fitted was built by Messrs. Samuda Brothers, 
of Poplar, and is constructed almost entirely of steel. The 
principal dimensions are : . 


ft. in. 

Length between perpendiculars ... ee 120 0 
Beam ese oes ese ove oe -17 0 
Breadth over paddle-boxes «i - BO 
Depth of hold, amidships ... ee we 6 0 
2 6 


Draught ose ove eee eve eve 
Burthen (builders’ measurement) 168}{ tons 
The vessel is of good form, and is well designed erally, 
while it is also well constructed and finished. grat 
The machinery, which forms, more ially, the subject 
of the present notice, was constructed by Messrs. J. Foe A. 
i It consists of a pair of inclined 
engines, with cylinders 2 ft. 14 in. in diameter, and 3 ft. 6 in. 
stroke, which drive the fire-pumps and also the pair of 
= et by which the vessel is propelled. The cylin- 
which, together with their covers, are steam-jacketted, 
and well cleaded with hair felt and mahogany lagging, are 
secured in an inclined position to bearers formed by increas- 
ing the depth of the four longitudinal kelsons with which 
the vessel is built. The piston rods extend through both 
of the cylinders and are connected at their lower ends 
fire-pump rods, and at their upper ends to crossheads, 
which connecting rods extend to the crank shafts. Each 
has its own crank shaft, ing a flywheel 10 ft. in 
diameter, and the two shafts are provided with couplings, 
} ese they can be connected to each other, and also with 
shafts in line with which they are placed. The 
ing between the crank shafts is so constructed that 
ean only be connected when the cranks are at 
t — to each other. The arrangement of the crank 
dle shaft bearings, couplings, &c., will be readily 
by reference to the views on the two-page engrav- 
ing. The paddle wheels, which are 14ft. in eter, and 
have floats 4 ft. 6 in. long, are overhung, and their shafts are 
connected to the crank shafts by disc cranks, which slide on 
feathers on the paddle shafts, and are fitted with levers for 
disengaging them at pleasure without stopping the engines. 
Each crank shaft carries a pair of eccentrics, which drive 
the slide valve of the corresponding engine through link 
een Se tudinal section. Each 
engine has its own con sce, which, with the air pump, is 
on the See ax dette ie 
air pumps, which are ing,” are 13in. in 
‘and their 


Bee 


i 


sn 


diameter, are placed horizontally, ir pistons, which 
have 1 ft. 9 in. stroke, are worked levers connected to 
the main The pumps have ordi india-rubber 


valves fitted to -metal seats. The feed and bil 
are worked from the air-pump crepihsels, es chown dui 
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The fire pumps, of which we give detail views on the pre- 
sent e, are 10in. in diameter;) and as their pistons are 
worked direct from those of the steam cyli have, 
of course, the same stroke as the latter, namely, 3ft. 6in. 
The pumps are double acting, and have india-rubber valves, 
arranged as shown in the sections, Figs. 7, 8,and9. The 
pumps each draw from a gun-metal box, covering a grating, 
in the side of the vessel, and each suction pipe is fitted wit: 
a sluice valve, as shown in one of the transverse sections 
on our two-p ye 
leading from each end of eack pump, are 74 in. in diameter, 
and they communicate with copper delivery pipes, arranged 
as shown in the general plan on our two- engraving. 
It will be seen from this view that the two delivery pipes 
communicate with each other, but that a sluice valve is = 
vided for cutting off this communication, if required. e 
delivery pipes are provided with large air vessels, and are 
fitted with eight 3} in. nozzles, to which hose can be attached, 
these nozzles being each aap with a swivel bend and a 
sluice valve, as shown. fire pumps are lined with gun- 
metal, and their pistons and rods are of the same material. 
The rods of the steam pistons to which the pump rods are 
coupled are tubular; so that when the pumps are discon- 
nected, the pump rods can work within them. The con- 
nexion is ih © by cotters, as shown in the general views. 

The engines are supplied with steam by two tubular boilers 
of the locomotive class, arranged as shown in the general 
views. These boilers have copper fireboxes, and each con- 
tains 147 brass tubes, 1fin.in diameter, No. 12 wire gauze 
thick. The total heating surface exposed by each boiler is 
480 square feet. The boilers have been tested by hydraulic 
— to 3001Ib. on the square inch, and they are well 
agged, and are fully provided with all the fittings. 
The total weight of the machinery and boilers, includi 
water in the latter, is 36 tons, and the whole design 
finish is very creditable to the makers. 








Sree Rartway Carrraces.—The recent report of the 
Oude and Rohilkund Railway Company, states that the 
steel rolling’stock, which had been the cause of some anxiety 
to the bea and to shareholders, was very likely to turn out 
a complete success. They had at present two long metal 
carriages, capable of accommodating 200 native ers 
each, and were found to be very suitable for the traffic. e 
remainder of the steel rolling stock, for which a supply of 


_wheels and axles had been forwarded, was now D 


available. The long oj i mentioned given 
great satisfaction to the par hee in that hot country. 

Sream Ferry on THE Lake Coystancs.—A steam ferry 
for carrying the railway across the Lake Constance between 
Freidrichshafen and Romanshorn is now about to be estab- 
lished. 5 ioe pene ee at 
Romanshorn for this purpose. It will be driven 
and sae g A sixteen railway carriages, and has 
structed by the well-known engineers of Zuri 
Escher, Wyss, and Company. 


The delivering nozzles, | 








RAILWAYS IN RUSSIA. 

Ix January last we drew attention to the railways 
in Russia, and what it was proposed to do during the 
year. The season has now Sisel: and a résumé of the 
work done and intended for the future. 

Up to the spring of 1868 the lines opened consisted 
of the following : 


Petersburg to Warsaw and the coe 
eters to Warsaw t 
frontier of Prussia we ate ea 
Riga and Dunaborg ... ove ove 
Dunaborg and Vitebsk... ios te 
Warsaw and Vienna ... ees qos eee ES 
Warsaw and Bromberg - eo; ae 
Warsaw and Ti Bisa. See eae ESEgh Fo 
Fabrichni and eee ee eae 
Petersburg and Peterhoff ... 9 0 ose = SL 
Petersburg and Tzarskoe Sels... ... «. 26 
Petersburg and Moscow Soak hy eee ee 
Moscow and Troitza ... ooo eee eae 66 
Moscow and Koursk (to Tula) ooo ee 200 
Moscow and Riazan ... ove ooo ° 196 
Riazan and Kosloff ... 0 see ove S18 
Moscow and Nijni Novgorod ... por ce AD 
Volga and Don ... eee ove - . 73 
Erushorka and Acksi ... =... 60 one TD 
Helsingfors and Tavasthaus .. «=. ««. 100 
, Oratotalof 4311 
During the year there have been opened as follows : 
versts. 
Moscow and Koursk (Completion) ... oo. 802 
Kosloff and Voronege ... «+» = ss» eve «187 
Rjask and Morschansk Pe eee oe = 431 
Eletz and Griask DO at a ee 
Orel and Vitebsk a oie ee ee Se 
Odean Oiriapol, and Winsbethegrad” = Shs 
essa, Olviopol, ove 
Balte. and Tiraspol ... 0 o- 241 
Shuya and Ivanova... «+ we «=«-:« 
Riga and Mitau” ~ ... ose ove - #0 
Koursk to Kieff ee ene 
2564 


This added to the 4311 versts previously open gives 
a total of 6875 versts of railway open in Russia. 
Communication is now direct from Nijni on the Volga 
to Paris or Madrid, and the grain districts of Tamboff, 
Orel, &c., are now, by the completion of the Orel and 
— Boor in direct egemenncen ne 3 bye Riga. 

uch advan is now anticipate e 
merchants in Gheir trade with Tingland, pcx 
when the line now open to Mitau shall be continued 











































































554 


ENGINEERING. 


[Dec. 25, 1868. 





to Libau, or another line be carried direct to that 
rt. 
Phe following lines are to be completed in 1869 : 


versts. 
Kourek to Azoff Sea. Rostoff and Taganrog 776 
Kieff, Balta, and branches... nee ee 628 
Moseow to Yaroslaff.... oe ies eon». 198 
Poti and Tiflis ve oo eee or erry 288 
Griask earn xe che ase ote we 192 


Petersburg to Helsingfors _ ... as ieee 383 
Brest-Litofsk, Berditschew and branches ... 300 
Tamboff and Kosloff ... ot = seo 66 
Tamboff and Saratoff ... Aas ans «. 340 
Moscow and Smolensk... see ese wn: 


Krementschug and Kharkoff ... ae ooo) 247 
Various b ROP Gis tacianees 5s vad cok 200 


Y 3790 
So that it is almost a-eertainty that by the end of 
ee summer of 1869 get wil be” 10, bay of 
ilway in operation. @ presenf Moment there 
is no al af necro Forth all wee named it 
would be a total of about 25,000 versis—to Siberia, 
to and through the Mra; from Tiflis to Caspian, and in 
Russia a network*eémplete. In 1869, however, many 


other lines will é'commenced, ‘ind possibly be ‘partly 
opened, dimdnest them may be some of the follwing : 
Rybi colai Cuitchehsh ; Petersburg and 
Baltic Port; Morschansk, Penza; and Samora ; Tiraspol 


and Kishenefskie ; Sevastopol to “Aoi line, or to 
Kremenchong ; Libau ‘to“Koeno'y Latidvaroff to Kieff 
Koursk line; Viatha and Southern’ Dwina; Boris- 
soglebok and Tzaritsyne; Vitebsk and Mogileff ; Nijni, 
Kazan, and Tumen; over the Ural; Tiflis and Baikou; 
or about 5000 versts. 

For the moment, however, @ Ivll seems to have 
arrived in granting concessions, although several of 
the latter sections have been already granted. . 

+ H. BOF. 





FRENCH MARINE ENGINES. 

Barons esas tel, Sitekteay od wonking 
EFORE ¢ ing the . of economy of worki 

realised imy ice in the differant sorts of saaitne engines, 

it will b@ of great-interest to refer back to the theoretical 


; 


data of the question. 





This réference is all the more seasonable, because, from | 974 


comparatively recent acquisitions to science, it is acknow- 
ledged that the laws relating to the expansion of steam, and 
formerly considered as correct, are erroneous; and that the 
tables of expansion still in use should be revised, as they are 
liable to lead to the commission of the most serious errors. 
Taste No. IV. Table of the power of steam for different 
degrees of nsion. 
Results corrected for: 1, the fall of temperature ; 
2, the condensation resulting from the work done ; 
3, the resisting pressure. 
This table has been calculated for : 
1. A counter pressure in the condenser equal to 
0.04=,th of the initial pressure. 
2. An initial pressure of five atmospheres. 
The values should be slightly less for the higher 
pressures, and slightly greater for the lesser pressures. 



































Valves PRopoRTIONATE TO 
ROPORTION : THE ACTION oF OLD Manrive 
. OR i — Ene@inzes wits aN Expan- 
EXPansion. SION OF 1}. 
(Admission of 0.66). 
s 3s 2.2 a 3.8 
2 n cz w “oe 
3 fs Fs « 4 
a 4toSs os 
FE te. 5 ox 3 3 = S 
aai}2 Pehlé 4148 ts 
=—= YY 2. > x 
sete, eels: | 2] 21 e les. 
Bslegiseeis | 3) 2]s eee 
se) ts lea*| g : = g |¥%s 
SET "Ss le al Ss 5 : & |2e8 
"2}e> (338 98| 4 <5 
as | ig ede| 22) ~ | £ | 2 Gs 
Ss” | 38 \sa 2 32) s 2 5S i380 
BQ2i/ Pm IFES OAR] & rw) P jnasd 
1.00 | 1.000 | 0.960 | 1.000 
1.50 } 0.666 | 1.326 | 0.921 | 1.000 | 1.000 | 1.000 | 1.000 
2.00 + 0.500 | 1.566 | 0.816 | 1.180 | 0.848 | 0.885 | 1.130 
2.50 | 0.400 | 1.741 | 0.725 | 1.812 [0.762 | 0.787 | 1.270 
8.00 | 0.333 | 1.876 | 0.652 | 1.414 | 0.707 | 0.708 | 1.414 
8.50 | 0.286 | 1.983 | 0.591. | 1.495 | 0.669 | 0.642 | 1.560 
4.00 | 0.250 | 2.071 | 0.540 | 1.562 | 0,640} 0.586 | 1.706 
4.55 | 0.222 | 2.144 | 0.497 | 1.618 | 0.618 | 0.540 | 1.854 
5.00 | 0.200 } 2.206 | 0.460 | 1.664 | 0.600 | 0.500 | 2.004 
6.00 } 0.166 | 2.304 | 0.400 | 1.740 | 0.5675} 0.485 | 2.300 
7.00 + 0.143 } 2.378 | 0.354 | 1.792 | 0.558 | 0.884 | 2.604 
8.00 | 0.125 | 2.485 | 0.318 | 1.835 | 0.545 | 0.845 | 2.904 
9:00 | 0.111 | 2.479 | 0.286 | 1.868 | 0.585 | 0.810 | 3.210 
10.00 | 0,100 | 2.518 | 0.262 | 1,894 | 0.528 | 0.285 | 3.520 
Messrs. Normand and Mallet give this new table of expan- 
sion, framed by them, due cel i 


struction to the following three orders 


to the successive pressures. 

. For the portion of condensed steam which, added to the 
fall of temperature, completes the loss of heat corresponding 
to the successive supplies of the motive power (steam). 

8. For the resisting pressure in the condenser. 
In calculating the amount of heat absorbed by the power 


of heat rman 400 kdlograsnme 
unit as ing to i tres. 
» "Te resiating ing pressure in the condenser varies ees 
between 3 6 per cent. of the boiler pressure. table 
has been calculated for a pressuré of 4 per cent. or jth of 
the initial pressure. 
By the term “ Utilisation of the parts” the author of this 
paper meane the relates fave ereceis tne meen. strain 
wing he ne ee 
ss 7 rd, all eseibelntelies aaeuie baie 
a word, as ) are ‘onthe suppo- 
sition of steam entering the during the entire stroke 
Crick io to be locket ete te ae Seer te omer 
strosity) ey Horanae tig tase ve 5 Gahes 
expansion ought to be, preference, upon 
a basis oupplied by taiwan af ta majori ft aad 
engines, cutting off be stroke, which, until ‘within these 
last few years, ibly represented their actual working. 
ae numerous and important differences 
of ment of form and of seen in the a 
multitude of engines ing the first half cen- 
ny ot Re ee ee be laid 
down as @ ith the exception ofa number: 
i apparatus, so different in appear- 


ance, were, nevertheless, as regards the utili ion of : 
i.e, as regards thi axtanmig oP elotat eileee that aia be 
obtained from it, identical ; ‘the ee at 
great, which are to be met with in prietite were fewer, an 
proved nothing more than-errors of 

These standard . rules forthe working of steam should be 
thus decreed : : 


expansion of 14 times the original 
. In the boiler a positive pressure’ eqjtial to 20 times the’ 
resisting pressure in the condenser." ” 
3. Utilisation of the mechanical. parts equal to 0.92. 
Notwil ing the remarkable increase in the pressure 
of steam, which, during 20 years, has been wally raised 
1é to 24, and even 3 atmospheres, the conditions of 
‘Ulilisation of fuel Senne or ‘beefi recapitulated, had 
not proved, beeause, on Presa mace 
for their object a degree of expansion, had only misl 
ihe rein indispensable to the realisation of, Sen ateapiogee 
0 expalsion not having been complied with); and, on 
other , the advantages of an increase of pressure were 
balanced by the inferior means used’ for distributing and 
condensing steam. These disadvantages were to be found 
especially in engines working at sors 5 speeds or intensively, 
but they may be completely set aside in the present day. 


j 


The typical marine engine thus produced 
horse power, with a theoretical expenditure of twelve kilo- 
mes of steam, which is represented in practice, according 
to the size and relative perfection of the engine, by a con- 
sumption of 1% to 24 kilogrammes (3.85 to 5.6 lb.) of coal. 

In opposition to this. state of affairs, which so. seriously 
checked the progress of steam navigation in allowing long 
runs and hi hace at ruinous conditions only, indications 
the results of an erroneous theory were off of a theory 
which pointed out in expansion only, an almost endless source 
of improvements. 

More weighty arguments were found against following in 
the first wandering steps of the marine engine, in the econo- 
mically working motive powers employed so extensively in 
manufactures, particularly the Cornish pumping engines and 
Woolf's engines. 

In these two examples the consumption of fuel indisputa- 
bly obtained searcely exceeded half that of the good marine 
engines of the day. But these examples of comparison were 
heavy, cumbersome, and complex ; steam pressure was 

igher than it was thought possible to ever use on board 
ship; in short, the conditions of Woolf’s double expansion 

d to be impossible of realisation with the arrangements 
the marine engine was obliged to comply with. The 
conelusion to which the stron minds were fatally lead 
was, therefore, that the only way of obtaining a motive 

wer both light and compact, the only species capable of 

ing used ina ship was to waste the fuel, steam, boilers, 
and soe anger J depending from this latter, in a word, to 
carry a ton of coal a distance of 3000 miles to obtain there- 
from an useful effect of half a ton only! 

Facts in the present day have awe that an engine work- 
ing economically may not only be built according to the 

es of engines of great expenditure, but also that a more 
perfect ‘working of the steam may be the source of a new 

towards the utilisation of weight. 

Normand next to examine these different 
improvements, the whole of which constitute the third era in 
steam navigation, the second being that for which we are in- 
debted to efforts of Savage, Smith, and Ericsson. 

Rowan and Horton about 1856 built marine engines on 
Woolf’s plan. With surface condensers they tried high 
pressures, 8 to 9 atmospheres. In spite of a considerable 





| welente Geasniiem. = . 

Difficul: Hes ip sractee , Cal mainly by the high pres- 
sure, have limi the heey of these A. A bu the 
fact cannot be ignored that they have largely helped the 


the ‘ca of the cylinders. to 
pacity cylinders. They gare 
upon as an inadmissible increase in the weight of 





1. Admission of steam during Sede. ot the. sttoke, say as, | 


of expansion these engines, as applied to a screw, were | the 


the large and small cylinders placed one on the other, 
seemenitely opseeens 6 eines aS ee 
300 to nominal horse power for the Peninsular 
Stiuloted by this eager petition of new engines, all 
com new 
the English makers increased on exertions Pr yeriey some 
retaining inci ing power in one 
liner oly, bat al els ta greater degree of expan- 
sion, by condensing, by steam jacketting or superheat- 
ing, me sufficient ——— a. 
t oe marine engines:-of: 7) k 
a thinks he has a.  Pewnars B wey sed 
the honcur of having represented manufacturing in- 
terests in this great struggle for maritime progress. Im- 
portant facts prove to-day that the arrangements which he 


ay 


ere ief id vadit Daye er 9s ee pre 
Of at thr trp tho asi éteam. ‘They are 
}thnsablevto.:be connected.by cranks at right angles, an 





: is 
wide ing increase in. the: number of parts, a marine en- 
gine with the advantages of double, ion. It demands 
no special arrangements, may take all the usual forms to 
such a degree vi it may, as alteration, be applied to exist- 
ing engines. has been used under conditions where no 
other econdmital apparatus could be employed, namely, for 
small vessels going at high speeds: ‘As regards the utilisa- 
tion of the: parts it has a.considerable superiority ; for the 
same..degree, of total.expansion.no other plan answers so 
wi 


and with, conngeaes pay moderate strains. 
tages.af the Normand seheme from this point of 











view ;, theutilisation of the parts, are tabulated 
as follows: . 
Bia tht: See pee wos Srxetx) Nesuanv's ENGINES. 
i Potal | car 
Expansion. |... | Utilisation .. | Utilisation 
Admission.} of Parts. Admission. ot Pes 
| 
To 4 volumes} 0.25 0.54 0.65 | 0.92 
~ 9 0.20 0.46 0.60 0.88 
hy 0.15 0.38 0.50 0.82 
he" 0.10 0.26 0.40 0.54 














Woolf’s engines, that is without an intermediate reservoir, 
and with a simultaneous piston motion, have doubtless a 
certain advantage of the same sort; but it is much inferior 
to that obtained in Normand’s engines ; where, for expansion 
of five volumes and above, the amount of motive power, 
which may be transmitted by the same mechanism, is in reality 
double of what it would be with the same total amount of 


e ion in a single cylinder. 

The first application of this new system of working was 
made at the end of 1860 on the packet Furet, thie engine of 
which was at the outset-made by Penn. 

A committee, called by Admiral Hamelin, minister of the 
navy, and consisting of — eee iy 1 — 
of the navy, Mangin, naval engineer, Baron Rouissin, 
naval captain, appreciated in the following terms the ad- 
vantages of the new engine : iinet ak 

“To better compare the engine of the Furet with our 
actual marine engines, it is better to consider the relation of 
the steam used, to the amount of work done, On board the 
Furet this relation.is very. small; ted. horse 
power demands per hour an expenditure of 13.9 1 

On the this relation was... l 


E 


» one. abe - end jlebe: ‘sebip ane I 
sp CROMMCUE. ace. cos ceo ove ges ave” (20,06 1b. 
” Fleurus woe dee te ote 6 
“All considered, the eommmniitocsskinineine o Rhah aan are 

i oO 
aeing gremernents similar to those, used by M. B. Nor- 
The results of this high approbation soon showed them- 
selves, but in a shape most singular and 8 

ithout an answer to the i } of 
the inventor, the imperial navy authorities had are 
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- 
psc ny eg ag Rap yy power, and where, notwith- Maximum number of nee ae vertical reactions 
size of the apparatus, the consumption of minute ... pa il hss 52.00 — oc aa get qrsembore of 2x4W, 
ee 1.44 kl -= 8.168 Ib. , Piston speed per second... Ee ae 5.81 ft. % sad Oa, 1 peel speations, wi ‘whose carne 
not answerable for these Diameter of linder ét0,;8i an 2.6 ft. sponding intensity = —_— 
infri results, that are sulicenty explained by the exami Diameter of large cylinder. 4st. | 4 wibbeax Sp W.0x-2 Wel tx 
nation conditions under .w masse. ressure on small 34.34 Ib. sq. oor 
Tn hie work, given © thnensony of ths satan, of the P on piston - eg ag 47 W, while the normal thrust at the haunches will still be 
15th November, oT867, M. Normand laid down, after nu- Total power exerted 555 horses represented by the line, bn, the line, mn, or rather bd, 
merous comparisons, that, for engines under a Total prenatal om changing in value, as ion of 
Fatah spy fa pai te Aegon wring rs peep f the speed of the vessel: ae @ the thrust i within the limite Soe oat 
0 stroke, minu expansion ol to e varies n at the f 
pistage could net than 0.3 metees safes - ‘nel eee Nag aaa | bast thommne. re gy 
POWER. ov in naval miles... ... 14.00 ing now the relative intensity of the momen’ 
This ca ‘ieoteesponds, im feok eh  netin indicated i Rea 26.00 vautel eat beaded 40> te Gee meant ‘ie 
pressure of > Dat as tho-cew | of the im The weight of the motive apparatus is this the curious fact reveals itself that, as.the loads 4 W are 
Davy ma ) + abaya mgr vom anor lg olloned composed : being a) from the centre towatds the 
increase t legree of expansion having. $F Ra Psa Ghd be 52,800 Ib. | 7atio intensity of the vertical moment (referred to 
been shown to be at least 27 per cent., it follows that the sen ke eee sane aed’ 2 -18,2001b, | Point C), as compared with that of the oe 
total volume for 4 indicated horse power becomes: Two sets of boilers as 21,560 Ib. foot gradually diminishing, gs will be seen the Table 
0.300 x 1.27 x 4=1.62 cubic metres= 16.35 cubic feet. rae ot accessories, tubing . 12,540 Ib. the figure. ; 
If the are raised from 2) $o 2% etmospheres, be Water in boilers ve 24,200 Ib. It follows from this that in the case of a parabolic arch, 
: - A = ‘ bpp bject ually distributed load, the moments of 
reckoned, this yolume would still be 1.38 cubie metres=14.84 go = whee Be, toaline c ; reac- 
cane fees bin ely, te enaing MNerand ais us out enue | gene OS ae Sep et 
, : ey uw 2 ny —— ; ; ; 
For enginewof 950 HP. 1.1 2 eubie maotoneotEes cubio foot he , ogee. las fost Yoon. oteatal subject to the thrust due to the horizontal reaction 
» Lge 99 2 9h 3 Transatlantie Company for the of mig scm othe per; Dia ce het ae ont Te 
In other w M. Dupuy de Lime claimed to make | power to be built for their new Pacific line. = ee es ae ae eae senelion is 
engines of -a r effective power, and with a greater and consequently the top flange should be 


amount of expansion, without any increase in the capacity 


filled by the pistons, and in confining himself to those 7 
rules of di discarded these twenty years by Eng 
=~ even for ordinary en 


he 500 indicated horse > which has been the average 
sarl in the‘engines of the armour plated frigates, show how 
false were the rules according to which they were built.. 

— the results in the light of eeonomy of fuel, they | ¢j 
have been more creditable ; but can an A pou consumption | ¢ 
of 1.44 kil.=8,1681b. for the three fri nee upon 
as yet, of 960 horse power, be consi great success 
when en built on different designs “and com bly 
smaller in size have resulted in consuming less one 
quarter 7? 

The accurately constructed Tables added to Messrs. Nor- 
mand and et’s paper show in a striking manner the 
different regults of consumption of fuel in the greater number 
of engines mentioned of every pattern. The limits of the 
report do not allow the space necessary for considering the 
details of this great question which will be completely entered 
into in the quarterly report. 

We will confine ourselves to the bringing forward of the 
following remarks, in which are wine ge the economical 
conditions of the different styles of paw A employed in the 
present day. 

As regards the value of expansion and, consequently, the 
maximum utilisation of fuel that it may be possible to realise, 


the following figures express the proportions employed by 
different poe he - nis . iis 
Total Volume _ Proportional 
Compared to U tion. 
Old style of marine Laing 1d. * pe 1.00 
Dupuy de Léme ., ee ae 1.30 
Normand ., a oe 1.60 
Humphrys | By fee 1.74 
Rowan and Horton 8 1.84 
Randolph and Elder - 10 1.90 


Messrs. Normand and Mallet think that with each class of 
digtance run there is a rate of expansion and, co; uently, 
of saving of fuel, to which preference ought to,be given as 
obtaining the greatest amount of combined lightness of the 
motive apparatus and fuel. 

This proportion would be somewhat as follows : 

te of Expansion. 
Run of 1 day to 4 or volumes 


5 ” 
: 
8 
10 


The rate of expansion to 4 or 5 volumes has been found in 
Normand’s engines to be consistent with the highest degree 
of lightness of the motive apparatus even without fuel. 

It is, therefore, difficult to conceive how M. Dupuy de 
Léme, in assuming the weights and complications of the 
change, has believed it useful to confine himself to such a 
small degree of expansion, that it annihilates the advantages 
of the new manner of working to such a degree that Admiral 
Labrousse, in a pamphlet as yet unanswered, has no hesita- 
tion in asserting that even as concerns saving of fuel’ the new 
engine built by M. Dupuy de Léme presents no advantage 
over single-acting engines. 

In his painful position, not having received: the least en- 
couragement from the imperial navy, and seeing, besides, 
his work mutilated by defective imitations emanatin from 
formidable competition, M. Normand feels’ a oo 
satisfaction in giving the results of the wor of an € 
constructed by himself, three years ago; and fitted in the 

et Francois Ist, used for conveying passengers between 

Havre, Trouville, and Honfleur. 


The dimensions of the vessel are: 


3 
” 








ARCHED GIRDER BRIDGES. 
To THe EpiroR oF pee 
Srz,—Your remarks on the abo gree wih he cr 
recent number of your journal, together with poutbed 
Hoh respecting Captain Eads’ proposed bridge at St. 
ar induced me to give this subject some considera- 
and although I do not ‘happen to have before me 
aptain Eads? , nor yet your earlier criticism thereon, 
consequently not know far the conclusions which 
ee et oe eee the partieu- 
lar points upon which 
a I venture to ; 
numbers, because I have never met with them in 
aden Gaphomad of mechanies that I have perused, 
at the same time they seem to me full of interest. 
In the accompanying sketch let the are, a c b, 
sent an arched nb, and inasmuch as for all practica oe rae 
any short are of a circle of large radius may be consi 
to be an are of a parabola, let us, for the sake of sim plicity, 





suppose a c b to be a short ar ofa parabola with op fa its 
Fic. t. 





eapab) Pablo not ony of resisting is share af the honaoatal thrust 
wy afr age ly distributed over the 
sein eee cross section) ; but “et Wie Ww 
the difference of the two moments Land 3 W i, 
while atthe same time the member would have ita 
—Leacaeeueee 


inrA| 


Upon examination, as we move from ,the,centre towards 
the haunches to see what is the resultant of these two 
moments ee tee at intervening it becomes — 


ee aaae oe Fare aan the pod 
its distance from 


at any Gene a he ta 
ordinate be called Sty Soe 90 gene Pap pce for 
the case of. sn eanaio taal 


Moments of Horisontal poe of Vertical 
Reaction. Reaction. 

— wzyfr=—t a? a — | ede=}h Ga? 

x yfe=ty @ @ w haf ba 


In the case of a parabola the relations of abscisse to ordi- 

















Load applied by starting at C, and going towards the Haunches. 

















Load. Moments of Horizontal Reaction. Moments of Vertical Reaction. Ratio. 
Wat 0 gerne? iwi! 2 
+4 W at next point i =i Wl 2kiWil-4}Wi=f Wi 1.76 
+} W at succeeding point 8x2 Wxfl=Ew i 8xiWil—} W1-3 W l=, Wi 1.5 
+3 W at last point ee axy Wwxfi= Wi 4x4 Wil-}] Wi-i? Wl-3Wly wi 1.25 
and if 4, load is equally distributed, if a be pom foot run, the two 
moments always referred to the point C become equal, viz. 
ls we bas =} % I? 
paLriaiar 511 flgedextsl 1 





cm let 2 represent the half of the arch, and let the 
ise, ft be expressed in terms of J, f, then will. be a fraction 
oan er than unity, say, ft, or 3th, or 4th, or less. + 
wet tg + ey eane load, Ww, in the centre of the arch, 
that load will be transmitted to the piers or abutments 
atthe rate of 4 W, to each, and if having set off, mn, 
equal to twice the rise of the arch, we produce 6m, that line 
will be tangent to the arch at. the haunches, and if m'n be 
made to represent 4W, )n will represent the normal thrust 
at thé haunches due to the reaction of the pier. This thrust, 
however, may be supposed to be the tant of two other 
forces, the ~~ re bd=2f1=4W, and the other hori- 


zontal, b m= sAW=iW, and the ot ie hi etc 


as being under the influence of two be moments, which, 
although they are at right angles to each other, have a similar 
action upon the rib as if they. were opposed to each other, 
namely, the moment of the vertical component will produce 
compression in the top member of the rib, and tension in the 
bottom member, whereas the moment of ‘the com- 
ponent ig produce compression in the pose emmetrcal member, and 


nates are well known, and those of your readers. who are more 
in the habit of are wyz than with rusty boiler 
plates and v“efinite shape prey, thems the above formula 
into a more ite ut for my present purpose it 
will suffice to point out that the ratio, yf, goes increas- 
ving from. the centre towards the haunches,’ and as. fisa 
fraction smaller than sain, A fllone ‘Sek: g is. gree 
Gintsibuter lood, the "aps that, in the case of an equally 
load, the cometh of horizontal reaction pre- 
ts between the crown of the arch and 
moment of vy ; for in- 
in the arch under consideration, where f=, yf is 
early==} at mid distance between } and e, and epenqncatty 
=1.5; and, again, at quarter distance between 6 Goyf 
555 nearly, and, consequently, y=1.84 nearly. At ‘these 
ts vely, therefore, the resultant of the moments 
oe aeseseion pos wee will be at the first-named point, 


(1,6—1)=0,6. 4 % #%, 
and at the lesen point, 
4 G 2? (1,84—1)=0,84. 4 ¢) 2%, 





member. If, now, we di 
a , an Ti) hom ae 





Length at the water line vee «- , 160.9 ft 
Width at the water line.. see 19.1 ft. 
Depth ofhold_ ... ba 5.25 ft. 
ess Yeo (midship) 4 87.37 sqr ft 
cap ove 3 00 
Weil ns me of the engine a ad 400 HP. 
Propeller, feat _ wheels : 
Diameter chroug e centre of suspen- 
sion of the sealee 3 is equal to eee 11.8 “ 
of paddles ont “~ os 6.56 
Width ok econ ee 
poi ametsion of we edge ys ove 38.28 ft. 
ers gradua‘ to four ree eres: 
Heating surface . ee 1722 1% ft. 
Stroke of pistons... bg Seba eee .28 ft. 


other loads, FW 
other loads, 4 W, at distances of; say, } 
centre of the span of the arch, these w ti be transmitted to 


ly | the effect being a compression strain on the bottom flan, 
and a tension strain on the top flange, which cctvaly 
add and deduct themselves from and to the thrust along the 





























































































AS Sa OL eS 


_— - 


ENGINEERING. 


(Dec, 25, 1868. 





FOOT BRIDGE AT THE GRAND SURREY DOCKS. 


Fic.t. 
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arch. Fhe enente of my ty t is easil my since it is 
necessary to draw a li #, parallel to ent to 
the arch at a point, z, under consideration, but Pay nd 
arches of not more than ;,th or .\,th rise at the middle, the 
difference between the extreme limits is so small that a mean 
between the thrust at the crown, and that at the haunches 
would in all probability be sufficiently correct in practice. 

I think, sir, the foregoing considerations are a correct ex- 
position of the action of vertical loads upon a flat arch, 
which will enable any one to proportion correctly the flanges 
of the ribs of the aa | ; I do not know how far they bear 
upon your criticism upon Captain Eads’ bridge, but anyhow 
I believe they will not be without usefulness. 

I remain very truly yours, 

London, December 18, 1868. J.J. BIRCKEL. 


SWING FOOT BRIDGE. 

In illustration of subjects of detail in connexion with the 
Port of London, we now publish engravings of one of the foot 
bridges across the 50 ft. entrance to the Grand Surrey Docks, 
engravings of the new iron gates for which we shall publish 
in an early number. 

Although the several existing gates of that entrance carry 
narrow footways, as usual, these.cannot be used with safety 
at very high tides in rough weather; several foot bridges, 
there te, oe been erected for available use, either when 
the tide is up, as stated above,‘ or when the gates are open 
for the various requirements of the services of the docks. At 
one point, where clear space for a swing bridge could not 
be spared, a rolling bridge has been placed, illustrated in our 
engravings in Figs. 1 to 10; at two or more other points swing 
bridges have been provided; which we shall describe in a 
future number. 

The rolling bridge consists of two light lattice girders, 
61 ft. 6in. long, and 3 ft. 8in. deep in the centre, diminishin 
in depth by an easy and ogee! curvature of both the top an 
bottom members, so that the depth is reduced to 8 in. at the 
ends. The top and bottom.members consist of two angle 
irons, each 3 in. x 24 in. X ys in., and are connected by vertical 
struts, placed at a distance of $ ft. 6in. apart in the centre of 
the girders, that distance being gradually reduced towards 
the ends in about the same ratio as the depth of the girders, 
and the top and bottom of the successive struts are connected 
by diagonal ties crossing each other in the centre of the space 
between the struts. 

The ties are made of flat bars, 1} in. x jin. in the centre of 
the girders, increasing ually to 24 in. x jin. at the ends, 
and the struts are made throughout of two flat bars, each 
2in.X fin. in section. The distance between the girders is 
3 ft. 4in. from centre to centre, and they are connected 
transversely by three T and | iron stays; at one end they 
are bolted to a cast-iron framing carried upon two pairs of 
cast-iron railway wheels, 3 ft. 6in. in diameter, keyed upon 
axles which run loose in bearings provided in the framing ; 
the distance between the centres of the axles is 10ft., and 
the gauge of the rails upon which they run is about 4 ft. 4 in. 

Two cast-iron A frames, 7 ft. 9in. high, are fixed to the 
top members of the girders between the ing wheels, and 
a l}in. truss rod is carried from the crown of each of the 
A frames to about 7 ft. beyond the mid length of the girders 
on one side, and to the end of the cast-iron frames on the 
other side. 

The platform of the bridge consists of planks, 7 in. wide by 
1} in. thick, with 4 in. between them; a light hand 
railing, 3 ft. high, is fixed along each side of the bridge, in 
such manner as to leave a clear space of 3ft. Gin. in width 











for passenger traffic. The platform is at a level of 4ft. above 
the and is reached by a flight of steps provided at 
the back end of the cast-iron frame; these steps consist of 
solid cast-iron blocks, 9in.x7 in. in section, and answer at 
the same time as balance weights ; a number of other balance 
weights, besides these, are placed transversely into the space 
cer ngg the pair of end wheels underneath the platform of the 

ridge. 

The i for rolling the bridge in and out of position 
consists of a short horizontal shaft fixed against the A frames, 
which is worked by an ordinary crane handle, and through a 
- of bevel wheels gives motion to another shaft inclined 

ownwards ; this shaft again, by means of another pair of 
bevel wheels, gives motion toa horizontal shaft placed below 
the platform, and a spur pinion, keyed upon this shaft, gears 
into a large spur wheel keyed upon the axle of the inner pair 
of wheels, and, through its motion is finally communicated 
to the bridge. 

When in position the free end of the bridge rests upon an 
independent carriage, consisting of two light wrought-iron 
frames, which may be rolled backwards and treet for a 
short distance on two pairs of small wheels, and the bottom 
members of the girders of the bridge are made to take a 
solid bearing upon a couple of shoes, which rest upon a 
couple of large square-threaded bearing screws, and may be 
raised or lowered at will by means of hand wheels fitted to 
the screws. 

The bridge, above described, was designed and executed 
under the superintendence of Mr. H. Grissell, at the Regent’s 
Canal Ironworks, London. 








WEIGHT OF MARINE ENGINES. 

Tux following extract from a letter which we have received 
from M. Normand, on the subject of his paper on French 
marine engines, the conclusion of which appears in our 
present number, will be read with interest. . Normand 


says : 

% Several mistakes have been made by the printers, which 
were unfortunately overlooked by us, and were the cause of 
the trouble you experienced, for which we apologise. 

“T take opportunity of this fact to present a better ex- 

lanation of the several values or figures from which we 

ve expected to obtain a true and immediately comparable 

expression of the lightness of an engine, or as we termed it, 
the utilisation of the weights. 

“The weight per indicated horse, allows only comparison 
between engines of the same speeds. It offers undue ad- 
vantages to the small engines generally, giving a compara- 
tively greater number of turns, especially in e engines. 

3 The expression we have presented, weight per foot-pounds 
developed in one revolution,’ would be a correct and definitive 
measure of the lightness of an engine were it not for certain 
facts which are not solely governed by the amount of power 
they have to transmit in one turn of the shaft, some (the 
thickness of the castings) being influenced by considera- 
tion of durability, others (the size of the condensers, the 

ipes, slide valves, and motion) being governed by the power 
wat 2 in relation to time. This value is thus in favour 
of the engines. i 

“ Our object was then to obtain an intermediate expression 
giving a miti connexion for speed, and we hope that 
we have approximated this, and in the last column of our 
tables of weight, the standard wei i 
tional to the actual weight per horse power indicated 
multiplied by the square of the cube root 








speeds, taking for unit of speed. 30 turns per minute for 
paddle engines, and 60 turns for screw aioe, which we 


quote w= W xn*. : 
“For the sake of simplicity of calculation it is then 
better to take for paddle engines n= a 
“ This expression was incorrectly printed 5 and also 
at the head of the last column in screw 0 am ib was 
wrongly printed w= W xX» instead of w= W xn*. 
“ As example, the actual weight per horse for the Descartes 
being 420 k., and the speed 16 turns per minute, we have 


$ 
for this vessel w=420x , or 420<0533% or 420x0,811, 


— gives out for the value of w, or elementary weight, 
276 k. 

“In the Francis I., 52 revolutions per minute and - 
actual weight per indicated horse, we have w =54 X 5 = 


64 x 1.7384 =54x 1.442—78. 


“ Having thus explained the mode of construction of this 
part of our table, I need hardly point out, that for con- 
version into English measures it is not necessary to go over 
the calculation once more, and that it is only required to con- 
vert the kilogs. into pounds. 

“ But in translating the kilog. weight per kilogrammes, 
and per revolutions into pounds per foot pounds per revolu- 
tion, it is required to multiply the figures in our table by this 
ratio between the foot -— the metre a: 


The Descartes 1.48 X0.305 gives 0.450 
The Ulster ... 0.55X0.305" , 0.163 ¢P&F ee 
The Orlando - 0.62 x i 








Tue Forgien Coat anv Iron Traprs.—The Belgian coal 
trade does not present any very material change. ices 
firmly supported, but are, nevertheless, regarded by coal- 
workers as not sufficiently comunanaiion Cie laints are 
tll made on to the woul of sling tatk one Te i 
railways. ‘The production of the Sarre (Prussia) collieries in 
October amounted to 348,330 tons, of which 59,800 tons were 
devoted to the manufacture of coke, while 107,464 tons were 
despatched by railway, 52,600 tons by water, and 36,080 tons 
on wagons. The total amount represented by the work 
executed by the John Cockerill Company in 1867-8 was 
456,000/., and the rough profit ised was 65,783/., admit- 

ing of a dividend of 1/. per share, or 24 per cent. per annum. 
In 1866-7 the value of the work done was 432,000/., but the 
rough profit was 69,205/., admitting of a dividend of 1/. 4s. 
oda mn di 3 per cent. per annum. The John Cockerill 
y, it may be remembered, carries on ical and 
— operations at ing, ium. A contract 
for rails for Russia has just been from ium to 
England in consequence of the high terms by the 
Belgian firms. ex of rails from Belgium in the 
first eight months of this year declined to 50,759 as 
com; with 73,000 tons in the i i 
1867. The demand for i 
much increased this year. 
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MORTONS EJECTOR-CONDENSER. - | 
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D. Discharge 

E. Steam inlet. 

F. Self-adjusting steam valve. 

G. Lever for water regulating spindle. 


A. Regulating spindle for adjusting 
water supply. 

B. Water inlet. 

C, C. Exhaust passages. 
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new form of was brought under the notice of a | vention, even 

mating of te Stich Innes Coo = qonseon > * se the members, as was 
Novem Sele ope Professor W. J. Maequorn Ran- by the fact that in unusually large 
kine, detailing ts of experiments made upon the | numbers to hear Professor s paper, the discussion 
apparatus by that gentleman on the 27th October. Owing ! upon it, and especially Mr. Morton’s supplementary re- 
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marks. From that paper, and from additional valuable in- 
formation obtained from private sources, as also from a per- 
sonal i ion of the apparatus in action, we are enabled to 
place before our readers a full description of the ejector- 
condenser to accompany the engravings which we give of the 
various parts of the apparatus. 


The e r .is the invention of Mr. Alexander 
Morton, r to Messrs. Neilson Brothers, Albert 
Glaigow, at which works it has been for 


some time in operation. It is attached to a pair of vertical 
i gines whose collective power 
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The cold water nozzle has a diameter of }}in.; the dia- | water could possibly be discharged. By imparting | Temperature eek: tend es 47° Fahrenheit. 
meter of the next is }f in. ; and that of the outermost is }4 im. | to the discharge pipe the Serer contin tae Mean work minute done in raising) _ ft. Ib. 
When this condenser was first constructed there was no stop engraving, it was Yound id to“ produce’ a vacuum of “and ing water-jet, exclusive > 
cock for shutting offsthe injection water, and in starting the | 13 lb. i i 

ndenser it. someti 2b' happy attendant would | side of the 

ch r t in 
into them. 
| ‘sy 6} 7.8 9 
| 98jabt.140} 107; 108 
from32| ... 85) from40 
“| to 88 to 50 
x Spat LNs ; : from | ... | 49.75) from 
n file Baigiats Ate at we 46.75 54.75 
, thy spon ar Ba 4y 102.75 to44.75 
indets or the condenser, the loss in vacuum 12.4) ... 12.3 
Nunicated to the regulating valve by ‘the 11.8 
the Valve to open the steam, jet, ] 2.45 
pair. ts L 2.95 
is! Of Mr. Morton’s pe rocked by : in any ary 438} 4.00 
and its action, although | most satisfactorily settled. 
an than, that | ordinary condenser, and which renders an air pump neces- 12,00} 10.50 
p of James Watt. | sary, is, according to Professor Renkine’s calculations, 42.75 42.75 
Nos i very considerable. In the ejector-condenser this Pagel 16.78] 15.90 
The well is all saved. The apparatus may be applied with the 21.16] 19.90 
high spe Eve f eas to an ordinary high-fentr ine at a 
ite empl t , inie’s | comparatively small edst ; indeed, it ha s pallies stated 88.0°) 91.0° 
experiments, rat mm 93,to 140 revolutions per thinute, | by ventor that he considered that cost would 
has, with the ed, perfection of the various arrap not exceed one-fourth of the cost of the ordinary jet condenser 41.0°| 44,0° 
ments in fhe eondénser,, now reached 250 revolutions with its air pump. * it 
minute, with scarcely a perceptible loss in vacuum. This} That the ejector-condenser is oyvery effectual con- 
rate of working has been observed by many of the prin- | denser at a low first cost. may be inferred from the fact that 29872) 31522 
cipal engineers on the Clyde during the last three or four | the Scotch engineers have, in numerous instances, shown minute ... : 
weeks. , sal ee ; } an anxious desire, and even a determ to make practi- Velocity of pistols, 

As to the mode’ df action of the ejector-condenser, it may | cal use of the appliance. It has already for.some time been| feet Der minate . $90; 279) +420) 321) 324 
be méntioned that, "theeting with the exhaust steam in its | in operation at Lugar Ironworks in connexion with an| Load of one pistotis, 1220] 1186.4) 788] 1842.4) 1972 
progress, the jet of dondensing water — into Lar ~ ine Fw aa some twent apc : Sars 2y Indicated work, one 
ser with a speed due to the vacuum; and as it meets with no | Robert Napier an ms, marine engineers an ipbuilders, -ylin i 
obstrugtlan. except that due to the friction at J nozzles, it poe have lately ordered a pai of i aya qe Gren’ es ate itl cg eumcenas os wee 
is found to have ‘sufficient energy to force itself oat against | condensers applied, to be erected at. their works at Govan.| Do, do. two cylinders|951600 861820 6 
that vacuum. The jet of ore Boe from.the exhaust steam | On the occasion of gur visit,to the works of Messrs. Neilson | |, Hp. a "a ' 28 ser ree 26 ree 
a series of impulses, which ate sufficient to make up for the | Brothers ines were in an. stage. Wel] Indicated work per 
energy lost in.friction, and thus its action remains constant, | understand that . William Simotis ‘and Co., ship- minute reduced’ to 
and is continuous, whilé the engines are at work ; and when | builders and ere Renfrew, are busily engaged in} equivalent quantity 1233; 858) . 858 1116 1068 
the engines are stopped, the vacutim may be maintained for | making a pair of twin screw engines on “Morton’s principle ofheat ... 
any period of time, by simply, opening the central starting | of condensation ; and other marine engineering firms on the| Tota] diture of 
steam jet, so as to overcome the friction of the water through | Clyde are framing their contracts in aceordance with their heat, British units $| 29531) 24857) ... | 30488) 32590 
the nozzles. ‘The advantage of haying a continuous vacuum | intention to apply the jector-condenser. Some experiments r minute ... 
in manwuvring marihe engines in port is of great importance | recently made by Mr. James R. Napier, F.R.S., with the in- Efficiency of engines .,.| 0.042| 0.035). ... | 0.037, 0.083 
to the marine engineer. hile the ejector-condenser is ap- | jection water heated. to a temperature of 80° Fahr., show | Volume of steam ex- 
plicable to all kinds of land engines, it seems to be even more | that even in warm climates the new condenser will not vary hausted as shown ENS aa 
especially valuable as am appliance On board river passenger | much in vacuum, and that practically it will give a vacuum} by indicator in 433) 810} 467; 357, 360 
steamers, in which reduction of weight to the lowest possible | very nearly equal to that which is due to the temperature. cubic feet per min. 
amount is of the very utmost importance. There is also | The experiments referred to were so satisfactory that Mr.| VYolymeof 1 pound in * | 
this advantage in applying Morton’s condenser to marine | Napier has resolved, we understand, to apply the Morton cubic feet ... 85 35 43 32) 36 
engines, that it may be placed at any height in the vessel, | condenser to the omen on the Godavery river steamers,| Weight of steam 
and not necessarily atthe lowest level, as is the usual prac- | which were built under his superintendence last year by shown by indicator 12.4 89] 10.9) 112) 10.0 
tice with the ordimary form of condenser. it has been sug- | Messrs. Randolph, Elder, and Co., for the Indian Govern- in pounds per min. 
gested that the apparatus might berof still further service in | ment, and which were described in our pages. Temperatureof steam 
steam vessels by ejecting the water in a direction opposite to| As some persons may be of opinion that this new system at end of stroke, 197°] 197°! 187°} 202°] 196° 
that in which the vessel is sailing, and thus assist in its pro- | of condensation is not applicable where the process of surface Fahrenheit ... 
ulsion—in short, acting as a sort of Ruthven’s propeller. | condensation has been successfully applied, we may mention | Total heat per pound i 
Vhile referring to this point, we may mention that it has | that the discharge water may be passed through a refrige- of that steam from = 
been observed that the en of the ejection current is so | rator, and then returned to the condenser. In this way the} temperature of 1087} 1093) ... 1086; 1082 
great that, if the steam be allowed to leave the cylinder at | water would be merely heated and cooled in its continuous waste water... 
about ordinary atmospheric pany the water is foreed to a | circuit without any direct connexion with the sea further] Heat of condensation br : 
height of about 15 ft., and that steam of 5 lb. pressure raises | than that now required for surface condensation; and, in-| of steam indicated } 13479) 9728) ... | 12163) 10820 
the water to a height of 20 ft. deed, we believe that this is the plan which Mr. Morton pro-| Heat carried off by 

During Professor Rankine’s oy pre ae the mean vacuum | poses to adopt. . z ‘ waste water (as be- }| 28298] 23999) ... | 29872) 31522 
in the cylinders was equal to 24.5 in. of mercury, or to 12 Ib. We append the details of the experiment on the ejector- fore) ai 
on the square inch. Those experiments, however, were made | condenser made by Professor Rankine, and described by him | Actual expenditure of } 
when the boiler supplying the engines with steam also served | in his paper to which we have already referred : steam in lb. per 
steam hammers, and the engines and hammers together gave | 7,51" oy EXPERIMENTS made on the 27th October, 1868 minute, as calcu- t 26.0) 22.0) ., 27.0; 29.1 
too much work to the boiler. By stopping the hammers the on a pair of Engines at the works of Messrs. Neilson lated from heat of 
vacuum rose 1 Ib., and the pressure has frequently been 26 in., Brothets: —~ - waste water J 
and, on days when the er yer has ow es righ, the Cylinders : Proportion in which 
oressure has been observed at even 27 and 28 in. e tem- , , , steam actuallyton- “ 
sommes of the cold water employed on the 27th of October | Ares of each, allowing for piston ms 80 square feet. densed exceeds ja.7| 220] 247] ... | 241] 291 
was 47° Fabr., and the tem ture of the am water aa ove eve ove ove 1.5 foot dicated steam 
was 834°. In common condensing én ines the temperature ove ove . . Work in foot nds 
of the discharge water would She about 120° with a | Cold Water Noasle: , r salaute oaved 
similar vacuum, a fact which indicates that the new con-| Diameter, {2 sales I 0808 9, in y dispensing with 
denser consumes a larger amount of water than is consumed Area... at we os ea { ’ a the air pump, esti- - a 
by the ordinary condensing jet. This is admitted, but it =0.00443 sq. fi mated = cguiee- Tf 37440) 26784) 40320) 30816) 31104 
must be remembered that the latter gives a much hotter | Water Tank: lent to 0.6 Ib. pres- 
discharge water than the former.* There is this fact, also,| Area Sft.-x3}f. ... ne ave =28 square feet. sure per square 
that the vacuum has — been ioe ge ter 1 Ib. per a on Sie of surface below level of } 5.25 feet. inch of steam piston 
inch by making comparatively trifling alterations in the ap- ee ee ia Do. indicated HP. ...| 1.13} 0.81) 1. . Ys 
porta The condensing wiee es been @xperimentally | Waste Water Nozzle: — j 22} 0.98) 0.94 
reduced 24 times since the 27th of October, with a propor-| Diameter of throat {i in.... “aeons in 
tional increase in the tem ture of the discharge water, Area of throat ... oP es y i Abstract of Principal Resul 
and a loss in vacuum of Ub Ib. There is every probability ’ , =0.00479 sq. ft M. node sani fants - sere . - S 
that this apparatus will, in course of time, give as good re-| Diameter of mouthpiece... ... ry? 2. | ean power saved by dispensing with air pump, in- g 
sults as are obtained from the best surface condensers. Area of mouthpiece { 7.07 sq. in. neg horse vad > ee on -- 1.0 

While en in perfecting this new invention Mr. Morton =0.0491 sq. ft. Mean indicated horse power nay apes woe | aoe 88.8 
experienced the greatest amount of difficulty in connexion | Cold Water Supply 2 : Mean back pressure in cylinders, Ib. on the sq. in. ... 4.05 
with the exact parabolic shape which the disc pi Mean rate of flow jo wile feet per} =716.4 Ib. on ae eee ” po be 
should assume. This appendage may be as the minute, 28 ft.x0.41=1148  .. =i Mean vacuum shown by gauges a : Py 
most important part of apparatus, for without it the a per second, 0.1913 we as = 11.94 Ib. Bea? sede of he nds in inches — 5 
action of the apparatus would be paceemy useless for a con- elocity of cold water a nozale,) _ none oe the Sp eg " power were due 
densing engine, as the steam or leaving the cylinders would feet per secona, 2-2@ 8 i = 43.2 2 T bap en ater deg. F. 
require to be much above atmospheric pressure before any 0.00443 Ib. per sq. in. ee gen be J “e oo» 47 

. Head due to that veloci ‘a 29 feet= 12.57 | Mean temperature of waste water we oo sot 

* It is proper to mention that at least one engineer, who Adi mason labs t0 wihis coe ts cs = 098 Mean increase of temperature w eee 
has inspected the new condenser when at work, found the lifted ... dso nce seo } = 
temperature of the discharge water to be 94° when the engine - — ——/| * First result is for left band, and second result for right 
was making 250 revolutions per minute. Totalhead... 0. as eee =” 84.25 «== 14.846 | band engine. 
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THE HEATON PROCESS. 


Tue following letter on the Heaton process, ad- 


jon as my ¢c east steel; no other 
dressed by Mr. Bessemer to the Editor of the Zimes, glass would be used. Puddled steel and Heaton steel very 


appeared in that paper on Friday last. 


“ Denmark-hill, December 18. 


affects in his letter of the 14th will appear simply ridiculous 
when it is known that it was. from Me, Heaton himself that 


I first learnt the fact that the product of his converter was | crucibles in making Bessemer tool steel. I know of no such 
not a fluid cast steel, capable of at once being formed into | use of crucibles by any one, but I know that hundreds 
while oil uid fromthe Siast furnace into tbe Beem 
, while ui m the in’ 
rendered it —— for Mr. Heaton to admit this fact are | converter, and poured from page once into, 
ned in the sequel ; it is also attested by Dr. Miller | Mr. Heaton also hints at the enormous waste of iron in 
8 published report. In stating what he saw at the| process. I have taken out the quantities of pig iron 
Langley Mills, Dr. Miller, after describing the early stages of | and steel made from it, as returned on the regalar printed 


ingots (like my own), but an agglomerated mass, usuall 
emptied out on the floor of the fo The reasons whi 


fully explain 
in hi 


the process, uses the following words : 

“* When all had become tranquil, the converter was de- 
tached from the chimney, and its contents were emptied upon 
the iron pavement of the foundry, the crude steel was in a 


pasty state and the slag fluid, the compra peneed plate | of iron; if we add to this 4 per cent. loss in melting the pig, 


had become melted up and incorporated with the charge of 
molten metal, 3 cwt. or 4cwt. of crude steel from the conver- 
ter was transferred to a reheating furnace, then hammered 
into flat cakes, which, when cold, were broken up and sorted 
for the steel-melter, two fireclay pots ¢harged with a little 
sand were heated, and into each, 42 1b. of the coke steel was 
charged ; in abSut six hours the melted metal was cast into 
an ingot.’ . 

“ This evidence from a gentleman oceupying the high posi- 
tion of Dr. Miller, who was expressly employed to go down 
to the Langley-mill Steel Works and report on the advan- 
tages of the process for parties who are getting up a joint- 
stock company, amply justifies every word I have said in 
my letter of the 2nd inst., and at the same time unequivo- 
eally refutes a great portion of the arguments by which Mr. 
Heaton still attempts to make it appear that his rocess pro- 
duces cast steel direct. Not oaly does the evidence of Dr. 
Miller and the other experts employed show this fact of 
solidification of the metal in the process, and the hammer- 
ing and remelting before cast steel is obtained; but these 
— do not say one word in their report as to Mr. 

eaton having any cheaper way of making cast steel tlian 
by remelting his crude steel in crucibles, which Mr. Heaton 
in his cost sheet puts at an additional cost of 51. 10s. per ton, 
which additional cost throws cast steel so made wholly out 
of the market for railway bars (its most important use).. But, 
strange to say, the cost sheet printed for the private infor- 
mation of shareholders in the new great company speaks of 
a patent reverberatory furnace for making cast-steel ingots 
from crude Heaton steel. On the successful working of this 
mythical furnace, the whole question of the cost of cast-steel 
rails now rests, for the estimate of the cost of cast-steel rails 
issued by the company, is based on the assumption that crude 
steel can be melted in a reverberatory furnace patented by 
Mr. Heaton. How is it, may I ask, that Mr. Mullet and Dr. 
Miller are wholly silent on this yital question? These ex- 

rts have, it would appear, all been to see the play of Ham- 
et; but the Prince of Denmark was "mot there. However 
much the absence of all reference to this: furnace may be over- 
looked by the public in their hasty perusal of the bundle of 
testimonials prepared by these experts, Ican'assure you that 
I have read over the reports, and they are as silent as the 
tomb on this all important point of the case, notwithstand- 
ing that the whole calculation put forward by the company 
of the cost of cast-steel rails resté on this patent furnace 
being able to melt crude steel of @ mild enough quality to 
form ingots suitable for making rails—a feat which I utterly 
disbelieve it has ever accomplished. * 
“The process of —_ which Dr. Miller saw in operation 
brings up the cost of steel ingots seyeral pounds sterli r 
ton ons the cost of Bessemer steel; x MPs 
“| will now answer the three questions propounded in Mr. 
Heaton’s letter. : 
“ Firstly. ‘Can Heaton make steel as good as Bessemer’s, 
and at a less cost ftom the same materials, with a plant cost- 
ing vastly less ?” 
“TI answer no; distinctly no, and for these reasons :—Mr. 
Heaton by his own admission requires to employ 28s. worth 
of nitrate per ton, in lieu of using atmospheric air ; nor does 
this extra expenditure produce cast steel; therefore the fur- 
ther cost incidental to a second melting must be added. 
“Mr. Heaton’s apparatus is less perfectly developed, and 
therefore less costly, but 10 per cént..on the cost of the Bes 
semer apparatus does not amount. to more than 2s. per ton 
on the steel made by it. 

“Secondly. ‘Can Heaton make good steel and iron from 
Cleveland and Northamptonshire pig iron—from brands, in 
short, that Bessemer could not use, owing to the presence in 
them of large quantities of sulphur and phosphorus ?” 

“ T admit freely that.I cannot make steel from the 
brands named, but the iron I am now buying of the highest 
quality, at 65s. and 70s. per ton, costs less for the ton of 
steel produced than the cost of the low class of pig irons 
seamed when the 28s. worth of. nitrate is added to their cost, 
so that the materials for a ton of Heaton’ crude steel cost 
more than the materials used in the Bessemer process, while 
the latter yields cast steel, to obtain which Mr. Heaton must 
re-melt at much cost. 

“Thirdly. ‘Can he make good steel and iron as cheap and 
cheaper from the commonest pig as Bessemer can from the 
most expensive b P 

“Again, I distinctly say, no, he cannot, for, as before 
shown, the common pig and the ‘nitrate together, cost much 
more than the pure iron used in the Bessemer process, while 
the Heaton product can never comipete with cast steel. For 
the more easy appreciation by —— reader of the im- 

rtant difference between cast all other kinds of steel, 

will compare it with a material with which every one is 
familiar—viz., plate glass. ‘his material can be made into 


tiful, in every re than ordinary lass ; every- 
one prefers it te ats 


goe gr to ue out >» weather, but ae never- 
3 a ) ] wholly unsuited to form a mirror ; is purpose 
“Sir,—The tone of injured innocence which Mr. Heaton | you must — plate glass, just as for a railway bar oe must 

use cast steel, 


, window 
pie oS eee cheapen. 


irly represent the two kinds ‘of comnion: 


“Mr. Heaton speaks in his letter of the necessity to use 


&, 


Bessemer 
ingot moulds. 


fe 


forms by one of my licensees, and I find that in working 
10,000 tons of pig iron the loss was 12.46, say 124 per cent. 
Mr. Heatox cannot: possibly waste less; his very impure pig 
iron, according to Dr. Miller, does not contain 924 per cent. 


we deduct 11; per cent. of iron, besides all that is oxidise: 
and lost in the Heaton converter. 

. “ Mr. Heaton points to the fact that eold air is blown 
through molten pig iron in my process, and wishes the public 
to believe that L cool the metal by so doing. _ As well might 
he say that blowing a powerful Blast of air into a fire must 
cool jt. Now, if there is ene fact more than another beyond 
doubt or question in reference to my process, it is the fact 
that the heat produced by the,cokt air combining with the 
carbon of the metal produces the most intense heat ever 
known in metallurgical operations. 1 will not, however, 
further trouble your readers to wade a long series of 
refutations of the many inaccuracies ions of facts 
contained in Mr. Heaton’s letter, but I must beg the kind 
indulgence of the reader, and claim his attention to the 
further explanations I have to give. 

“Tn the latter part of his letter Mr. Heaton+riumphantly 
points to the fact that I have taken out three patents for the 
use of nitrate of soda, and wishes therefore to infer that I 
approve his system. 

“ Now, sir, the explanation of this pot I should not 
have touched upon did I not feel that it was an imperative 
duty on my not to conceal facts which so deeply affect 
the public interest, and that these facts may be vate | 
understood IT must go back to my patent of 1866, in which 
declare my invention to consist in acting on a mass of melted 
crude or cast iron wher in a suitable vessel by streams of 
oxygen (contained in atmospheric air or otherwise) and with- 
out the further consumption of fuel for heating the vessel, 
or the iron therein, to convert such fluid crude or cast iron 
into steel or malleable iron. Now, whenever nitrate of 
soda is placed on the lower part of a suitable vessel, and is 
covered by perforated plate, the heat of the fluid pig-iron 
when poured on to the plate will rapidly decompose the 
nitrate of soda, and ‘streams of oxygen’ will pass upward 
through the fluid metal, and (to‘use my own words) ‘ con- 
vert such crude or cast iron into’steel or into malleable iron 
without the further cnatampeisd of fuel for heating the 
vessel or the iron.’ Oneof the conditions of my claim is, 
however, the retention’ of the ‘malleable iron or steel in a 
fluid state, and the pouring of it while still fluid into ingot 
moulds; hence, upon this point of fluidity hangs the whole 
uestion of infringement by Heaton of my patent. Now, 
the manner in which the weekly advertisements of Heaton 
steel were worded induced me to believe that he produced 
cast steel in a fluid state, although all the probabilities of 
the case seemed against it. 

“In the early part of the present year one of the pro- 
prietors of Heaton’s patents waited on me, and.endeavoured 
to persuade me to become i in under very 
favourable ques and m4 my declining the pa 
advant I told him that, in my opinion, Heaton’s process 
was a tae infringement of ay "oak and farther that 
Heaton’s patents were invalid, and could ‘not be sustained in 
law, because the invention was not new at the date of the 
patent. I offered to prove this to Mr. Heaton if he would 
come up to London. For this purpose Mr. Heaton and two 
of the proprietors of his patents-came to London and-met at 
my office in the city on the 3rd of March last. On that oc- 
casion I explained to Mr. Heaton and his friends that mak- 
ing steel by passing streams of oxygen upward through the 
molten Rig iron, converting it into steel, and pouring such 
steel while still retaining fluid state into ingot moulds, 
was a direct infringement of my patent. It was them that 
Mr. Heaton told: me aie ie Poncess ak ) intrin t of 
my patent, because he did not produce ingots of fluid steel 
by his process. Surely, this alone is ample justification for 
all my statements, Dr. Miller’s report confirmed me 
in every particular. .:.Qn oceasion I showed to Mr. 
Heaton several out of y odd patents taken out ftom 
time to time, by differentiimdividuals, with the express object 
of avoiding my legal claims, while they endeavoured to avail 
themselves of the new light which my invention had thrown 
upon the steel manufacture. I, of course, include Mr, 

ton in this fraternity, for I was the first to make steel 
direct from fluid cast iron by purely chemical means, in a 
vessel without fuel, and wholly — manual labour, cre 
by the use of ox in. the eous form, passed upwai 
hionah the afr ay metal. lew, does not Mr. Heaton cause 
oxygen to pass upwards through the fluid metal in a 
vessel where neither fuel nor manual labour is employed ? 
And I hold it beyond question that if it were possible for 
him to retain the in a fluid state after its conversion, 
and pour it direct into am ingot mould, that it would con- 
stitute an infringement of my patent, and I should in such 
cae apply to the Court of Chancery for So to re- 
strain him. All this 1 explained to Mr. ,» and hence 
his ready admission to nie of the: fact that he does not make 








the largest sizes, is stronger, more perfect, and more beau- 





mode of converting irén into steel, the public will not be 
ised that I-s take some steps to secure myself 
further inroads of this nature, and that I have taken 
out three nts for the use of nitrate of soda in the manu- 
facture steel. Among the host of forfeited patents, 
before referred to, I showed two to Mr. Heaton and his 
friends, one taken out by Victor Avril, in 1866, and another 
oh peotcatiedl chad aren Ydienatia toon 
mo iron as i claim 

the said purification with nitrate of soda, or nitrate of potash, 
alone or jointly with other substances, and whether the metal 
be used direct! Briingrsmvab sda bingy gio 
moulds,’ thus proving incontestably to Mr. Heaton his 
friends that Heaton was not, as the legal phrase hus it, ‘ the 
first and true inventor’ of the process of decarburising and 
de horising pig iron by the employment of nitrate of 
i is. These proofs of the invalidity 

‘patents as they then stood caused 
ie Solicitor-General for leave to dis- 








Mr, to 

claim the all-im f of these ts, viz., the ex- 
clusive use of ‘soda. ‘This petition recites as follows : 
‘ Whereas since the filing of the Seeeicres 1, bave bow 
informed that attempts ‘been prior to the date of 
my said hereinbefore 


Hited saad een to employ nitrates 
c f ‘thé purpose, of converting pig or cast 
iron into steel,’ &e. T°aid not 4 this petition, as I 
might have done, had I'desired it. The petition was there- 


fore granted, and Mr: Héaton was allowed to limit his claims 


toa narrow by inserting in his specification 
the words ‘I do not’ the use of nitrates otherwise than 
when they are used 8 itially in the manner and by the 


means herein described’ The eae of Vietor Avril and 
Sir Francis Knowl ee jpsed and become public 
property, it follows that ogg of Her Majesty’s subjects 
may cheaiinal ly treat ‘mol ig iron of any kind with 
nitrate of soda, and luce inalicable iron and steel there- 
- without any or ae from the owners of 
eaton’s patents, provided do not not employ Mr. 
Heaton’s particular method of doing it. The conlisl 
action of nitrate of sodaon the impurities contained in cast 
iron will be alike in all eases; whenever these elements are 
brought together the* same decompositions and chemical 
combinations will result, without reference to the mechanical 
arrangements employed to bring about their union. 
“The use of streams or jets of air introduced into the 
metal in the megs anger has proved both simple and 
effectual. I have re adopted the same mode of using 
nitrates ; that is to say, I simply inject the fused nitrate by 
steam pressure, in streams, or jets, downward into the fluid 
molten iron contained in a cheap upright iron vessel lined 
with firebricks. In so doing I have t facility for cheek- 
ing and regulating the rapidity of the process. I do not 
require to mix sand and lime with the nitrate to prevent its 
explosive or too sudden action, nor do I, like Mr. Heaton, 
destroy a large perforated iron plate with every charge of 
steel made ; and I can, moreover, operate in a red-hot vessel 
instead of in a cold nitrate chamber, as Mr. Heaton must do 
by his patented arrangement. And, further, I enjoy all 
rights and privileges under my patent such as the law con- 
fers on Mr. Heaton in reference to his. I can, whenever I 
choose to do so, license all or any of the iron and steel makers 
in Great Britain to use nitrate of soda and make steel at a 
royalty of 1s. per ton, or at such lower price as will always 
give my invention the preference, should the trade ever pre- 
fet the nitrate process to the system at present employed. 
In such an improbable event, however, the public would most 
likely use a modification. of some of the patents for nitrate 
of soda that have lapsed and, become publie property, and 
neither ask Mr. Heaton nor myself for license to do so. 

“ The iron and steel trade of Great Britain have had Mr. 
Heaton’s invention before them for twelve months, and they 
have had mine before them for nearly twelve years, and I 
have no doubt they are well acquainted with both ; but they 
have not rushed in a body to buy up or even to take licenses 
under Mr. Heaton’s patent, as one would have supposed 
then would do who are so keenly alive to anything, in these 
bad times, if it possessed all the advantages now claimed for 
it. My licenses, however, are going on as usual, and I am 
irresistibly led to the conclusion that the iron and steel trade 
really know what is best for them, and what to use, and 
what to avoid, in spite of alhthe testimonials of experts and 
theoretical scien tif writers. 

“T have now arrived at the end of_a painful task, for I 
have ever felt the strongest possible dislike to write publicly 


on matters.connected, however slightly, with my own busi- 
ness; but Ihave felt im ively called upon in this in- 
stance to pliite the foregoing facts before the public; and, 


having done so, I desire to hive no further discussion on the 
subject. : 
* T remain, Sir, your obedient Servant, 
. “ Henry BessEMER.” 





Toe QuapRAtURE oF THE CrRcLE.—At the French 
Academy of Sciences the perpetual secretary recently an- 
nounced that a newspaper had recently revived an old story, 
to the effect that the academy was in possession of a consider- 
able sum bequeathed. to it as, reward for any person who 
might diseover the quadrature, of the circle, He, therefore, 
suggested the propriety of again publishing the decision the 
ne sa came to,in 1775, of never more devoting the 
slightest attention to the solution that might be sent in of 
the following problems :—The duplication of the cube, the 
trisection,of the angle, perpetual motion by means of a ma- 
chine, and the quadrature of the circle. It justified this 
course as regards the latter, by remarking that many weak- 
minded persons, utterly, ignorant of mathematics, and labour- 
ing under the impression that large sums were ready to be 
handed over to them in case they succeeded in solving that 
problem, devoted their time. to it, utterly maeeting their 
regular business and the interests of their families, and even 

ionally losing ‘their reason by following such a vain 
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HYDRAULIC MACHINERY. plunger, B, from which a loaded weight case, CC, is sus- 
On the Transmission of Power by Water Pressure, with the | P* to give pressure to the water pumped in by the en- 
Application to Railway Goods Stations, Forge and Sot The accumulator is in fact a reservoir giving pressure 
ry Cranes, and Blast-Furnace Hoists.* By Sr load instead of by elevation; and its purpose is to 
Writs G. ARMSTRONG. equalise the strain upon the engine in cases W: the quan- 
Tu employment of water pressure for the conveyance and | tity of power to be supplied is subject to and sudden 
distribution of power has been extended to many new pur- | Y@riations. The load upon the plunger of the accumulator 
poses since the previous paper on the subject that was com- pe en such as to produce a 
municated by the writer to this Institution at the Newcastle umn of water 1500 ft. high, 
meeting in 1868 (see Proceedings Inst. M. E. 1868, page | der is sufficient to contain 
126.) most a feature in _ mode <- trans- 
mitting power is apparatus termed “ aecum’ “” 
fom 3 oe A ead wae, named because it ac- 
cum power ex engine in charging it. 
It consists of a large cast-iron cylinder, A, fitted with a 


* Paper read before the Institution of Mechanical Engineers. 
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in motion are scattered over a wide area and are intermit- 


tent in their'action, and also where the quantity of power to 
Fg alge: cna great and abrupt. variations. 
Upon an extended wharf, for example, every crane may 
happen to be in action at one moment, while at another time 
not one may be moving; and if shafting were used in such a 
ease for conveying power to the cranes, the engine would 
sometimes be overtaxed and sometimes Gg Baw any 
useful effect. But with water pressure as 

transmission, the variation of work is met by the accumula- 
tor; and the a acts always trae Logs we «Pome 
storing up its us power at times w! whole is not 


- Moreover the ramifications readily carried out 
in laying water pipes are not practicable with shafting, nor 


can ing be extended beyond very limited di 
Water pressure also possesses the advan of communi- 


cating to machinery a much more and adjustable 
motion than shafting. The water can be turned 
on or shut off, and can be admitted = pens | 


as may be desired ; while with a shaft 
pape Bay i 


and cannot be communitated . Another 
sttahtagh of Gas bydewale sydham ta tek the oe dbaveying 
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wear nor require any attention; whereas a 
motion is attended with friction and 
involves constant lubrication. 


medium of | i against, cause 

Ay oe ee ry, by y 
Riabiiny, none 
iability, nearly | 
ture is more than equivalent to the effect 
loss of power may in a grea i 
the machines with variable powers; but the simplicity 
ingle-power machines renders them prefé i 


ferable in many cases, | vious paper on water- 


their greater expenditure 
pressure 
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collected that, although power is sacrificed by that pro- 
steadiness 


and safety to 


t the favourable condition under _—_ a steam 
when pumping against a constant head, as in 
cosemulaiee, cheese the production of the 
power, and compensates for its more lavish application. _ 
In connexion with the non-elastic character of water, it 
will be observed that its incompressibility in the cylinder of 
the machines would, if not 
and strains 4 : 
arresting the momentum 0: mo’ 
of the qutlet passages. To obviate thts 


require the introduction of what are termed “ relief” valves. 
These heave elvendy boon fully dooeribed in the walter’s pre- 
ire) gone Oras 
them as consisting 
against the P, in the su eee eee a iaiing & 
pressure, P, in 1 
ay back plumsure on the pistons that exseods 
tor In the drawing P P represents the pressure, 
E the exhaust passages. 
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With a pressure equal to a column of water 1500 ft. high, 
the loss of head by friction in the pipes forms a very incon- 
siderable deduction from the entire column; and the pres- 
sure may therefore be conveyed without any serious sacrifice 
to at distances from the engine. In some instances 
the Srogth of the pressure pipes has been extended to more 
than two miles without my! apparent decrease of effect; but 
in all cases where the pipe is very long it is desirable to apply 
an accumulator at each extremity, in order to charge the 
pipe from both ends. The most advantageous pressure of 
water for practical use seems to be that mentioned above, 
namely, 1600ft., or about 700 lb. per square inch. By in- 
creasing the pressure, the size of the pipes and of all parts 
of the — is lessened; but on exceeding the above 
limit a ty begins to be felt in preventing leakage and 
keeping the valves and packings in order ; and this objection 
more than counterbalances the advantage of reducing the 


size of the ap tus. 

Conpineed ale has often been proposed, and in some in- 
stances tried, as a medium for the transmission of power. 
Being elastic, it has an advantage over water in accommodat- 
ing its volume and consequently its expenditure to the load on 
the piston; but, on the other hand, it does not give back all 
the power put into it by the engine, because, practically, it 
cannot be used expansively to the full extent of its previous 
compression. In order to return all its acquired power, the 
air must undergo no throttling, and must be discharged from 
the cylinder in which it acts at the density of the atmosphere ; 
and as these conditions are impracticable, the loss from 
elasticity in air is probably as great as that from the absence 
of elasticity in water. But the use of compressed air is sub- 
ject to a far more serious source of waste by leakage; which, 
in the case of air, is very difficult to detect ; and in an ex- 
tended system of pipes and machines, requiring a multitude 
of joints, valves, and fitting surfaces, the leakage of the air 
must form an insurmountable difficulty. Moreover, the 
elasticity of air deprives the machines to which it is applied 
of that perfect steadiness and precision which is afforded by 
the incompressibility of water. Nor is any advantage to be 
gained by adopting the converse process of exhausting the 
air instead of compressing it, since the difficulties which 
apply to the one case are equally incident to the other. 

‘he purposes to which water pressure has been applied as 
a means of transmitting power are exceedingly numerous ; 
in fact, in almost every case where manual labour is used as 
a mere motive power, it may be superseded by engine power 
transmitted by means of water pressure. The widest application 
of this system is in docks, where the water pressure machinery 
is now most extensively used in England for the purpose of 
opening and closing the gates, swing bridges, and sluices, 
and also for hauling ships through the locks and Socharging 
and warehousing car, It is also very generally employ 
in the various operations connected with the shipment and 
discharge of coal ; and the mechanical arrangements applied 
to meet the different conditions under which these operations 
have to be performed are very various, and im some cases 
necessarily very elaborate, Perhaps the case of greatest 
novelty in this branch of the application of water pressure is 
that of a machine erected for purpose of shipping coals 
at Goole Docks, on the river Humber, where barges contain- 
ing 32 tons of coal are floated into a cradle, and then lifted 
bodily to a considerable height and turned over into a shoot, 
which delivers the coal itto a ship alongside. 

Water pressure a8 ® medium transmitting power has 
not yet been very extensively employed on the Coiitinent. In 
France it is in use at Marseilles, at Houen, and af the goods 
station of the Paris arid ‘Lyons Railway in Paris, for the pur- 
9o8e of loading and the wagons and also for 


hauling them in the : The machinery at this 
station’ affords a er hes} [ watad the 

rinciple to railwa c, may ore be 
led ad for Prieta ; nee 

The machines eomprige fifteen singlo power ‘hydraulic 
platform cranes to” lift by <5 adbpard power 
similar cranes, to lift 1} th the iwer, and 
8 tons with the hi € } also GEO RABM encince 
for driving capstan fo galing. rucks. ge 

The single. power cranes are representod ‘in rs. 6 and 7, 

ge 560. as adapted to es to liftand lower 

y the wae ere The = wy! to An crane 

ilar, A, which is ie to "means of a in pass- 
- round the cup wheel, r rked by a pair of 
hydraulic presses, CC. The f the ram of each 
turning press, C, is 4in., and of stroke is 3 ft. 
8 in., which is doubled b i in over a pulley at 
the end of the ram and ity to the cylinder. 
jameter, and has a 


The ram of the lifting press, D, 
stroke of 4ft. 8in., and the 

by means of pulleys. The 

the centre of the pillar, A, and thence over the end of t 
jib. The lifting eylinder, D, is placed at an angle, to facili- 
tate the overhauling of the chain. The valves for lifting and 
lowering and -for.turning .are slide valves, the lifting and 
lowering valve having two ports, and the turning valve three 
ports. Each valve is worked by a lever, E, passing through 
the platform, the two levers being placed at a proper dis- 
tance apart so.as to be worked by a man standing between 
them with a hand. on each lever. To provide against the 
crane jib slewing round beyond the range of the turning 
presses, the turning valve is made to close by a self-acting 
arrangement at extremity of the range. 

The double-power crane is of the same general construc- 
tion as the single power; but instead of a iar hydraulic 
press with ram for li ng a bored cylinder wit 
ram and piston is applied, as shown in Figs. 3 and 4, page 560. 
For the lower power the ae is admitted upon both 
sides of the piston, A, and fore virtually acts only upon 
the ram, B, which is half the area of the piston. For the 
higher power the front side of the piston is open to the 
exhaust, KE, leaving the pressure, P, to act on the back only, 
and the effect is then i to the area of the 
which is twice that of t ram. This alternative action is 





determined by the intervention of an extra valve, C, Figs. 3 
and 5; when this valve is opened, as shown in Fig. 5, the 
ressure, P, has aceess to both sides of the piston, and the 
eer power is then obtained; while for the higher powet 
the valve, C, is closed, and the exhaust valve, D, is opened, 
whereby the front side of the piston is kept constantly open 
to the E. Tn cases wherethee powers are required, 
three presses @f@ commonly used, which act 
either singly in bination;-but the same effect may be 
obtained en bored cylinder.and piston combined with 
he al ram being secured by a 
, and the internal ram 
in the outer ram. In 
by admitting the water 
° ; Saag it enters into the 
interior Of *the larger a hole near the pistcn, 
and foreésput the inner or erram. The second power 
is obtained by admitting the water to both sides of the piston, 
and the t power is t into action by opening the 
front side ‘of the piston to the exhaust, while the pressure 
operates on the back of the piston. 

The ca engi . used 4 this railway ey have each 
two ‘ing cylinders with ¢ombined rams pistons, 
working feiaks at right angles; on the front side of the 
piston, which is half the entire area, the pressure is constant, 
and the back communicates ately with the 
and the exhaust. The engine therefore acts by a-diff 
of pressure in one direction and by a positive pressure in the 
other, the effective pressure being equal in both ; and 
the action is governed by a two-port slide-valve jworked 
direct fromthe trunnion. In these engines, as well ag in the 
cranes, “ felief” valves are applied to prevent concussion from 
the water shut in. 

Since the platform cranes of the Paris and Lyons Railway 


were constructed, @ new t of platform crane has 
been introduced, in which the Bitin, g cylinder is 80 
as to form the crane pillar; An example of this kind of 
crane is shown in Fig. 8, page 661, where A is the li ram 
acting upon a chain, B, which gives a twofold motion toa 
double ulley running block, C. A corresponding double 
pulley dlock., D, is fixed to the base of the jib, and over these 
pulleys the lifting chain passes four times, so that the range 
of the ram is multiplied altogether eight times at the outer 
end of the chain. 

Another modification of the same kind of arrangement is 
exhibited in Figs. 9 and 10, page 561, where the crane pillar is 
carried in top and bottom bearings, and the lifting press, A, 
is placed between the two cheeks of the pillar. In this case 
there is no turning 2 pe and the lifting valve, B, as well as 
the press is attached to the crane pillar, as shown to a larger 
seale in the section, Fig. 11, page 561. This is the simplest and 
cheapest form of hydraulic crane which is made. In all 
cases of cranes containing the lifting press in the pillar, the 
water is admitted through the pivot at the bottom, which is 
made water-tight by means of a cupped leather. For cranes 
of very high power, where only slow motions are required, 
it is now usual.to employ the ordinary gearing of a steam 
crane, and to rig boone water pressure by means of a small 
hydraulic engine fixed in the framework of the crane, 

Hydraulic cranes have of late years been introduced with 
great advantage at the Elswiek Works, both in the for 
and in the foundry. In the they are applied to the 
service of a 12-ton hammer, and by this means forgings 
ranging in weight up to 20 tons are manipulated under the 
hammer with perfect precision and great saving of time and 
labour. the foundry they are so applied as to command 
every part of the floor, and thus wholly to supersede, manual 
labour for every purpose of lifting and carrying. Mhe form 
of crane used in each of these departments is the same, and 
is represented in Figs. 12 and 13, page 561. The jib and pillar 
of the crane are of wrought iron, and revolve in top and 
bottom bearings. The crane has three motions, namely, lift- 
ing, turning, and traversing, all of which are effected by 
hydraulic power. The lifting eylinder, A, is made of double 
power by the ram and piston ey pe before described, 
the highest Peng being equal to 20 tons; the ram is 11 in. 
diameter and the piston 154 in. diameter, the length of stroke 
being 6ft. 8in. The turning cylinders, By are applied in 
the usual manner at the foot of the crane pillar, the rams 
being each 4¢in. diameter with 5 ft. stroke; and both the 
lifting and the turning cylinders with their valves are fixed 
in a chambet beneath the level of the floor. A three-port 
slide-valve ig used for the two turning cylinders, and mitre 
valves for the lifting cylinder:: The chain from the lifting 
cylinder is carried upwards t the erane pillar, bending 
over a sheave, C, at the top of the , and 
sively over the pulleys of the travelling’ 
running block, E, and is finally made 
F, of the jib. For the p 
lifting press, a small press is placed between the two turning 
presses, B; and the overhauling action is effected by a chain 
and sheaves multiplying four times, the outer end of the 
chain being attached to the sliding head of the lifting ram at 
I. The pressure in the overhauling press is constant, and 
its action is therefore equivalent to that of a counterweight ; 
the ram is 4} in. diameter with 3 ft. 5in. stroke. For effect- 
ing the traversing motion of the load suspended at the hook, 
G, the travellin — D, is hauled inwards and outwards 

ft fx to the back of the crane pillar, and 

mnected by chains with the travellin i 
of each press is 5) in. diameter with 4 ft. 
alternating action of these — which is precisely the 
same as that of the presses, B, used for the turning motion, 
is by a three-port slide valve, K, attached to the 
oo ee each side for working it. 
water is su to discharged from these presses 
by two pipes which pass through the top bearing of the 

i , and the connexion between the valve and these pipes 
1s effected in each ease by a trunnion joint at J J. 

Another novel to which hydraulic ure has 

for blast furnaces. The great increase in the height, 


only on thefront si 





size, and gmp power of modern blast furnaces has 
necessitated a great increase of speed and power in the lift ; 
and the employment of water machines has fully 
this — presented in Fig ; " page i he rata 

i is re in Fig. 1 691. * 
seen ag nae bracing. T guided aA, 

y wrought-iron . Two gui cages, 

Mapes Mai. waaay by wan containing ‘the materials 
to be raised to the furnace mouth; and two seps lifting- 
presses, B B, one for each cage, are fixed ih an inverted 
position agains’ fie rm sides of the ing, the ram of each 
press being 11} in. di r with a strokeofSft. The lifting 
chain makes five turns over the pulleys, C C, of each press, so as 
to multiply the stroke tenfold, and is carried up over a sheave, 
De ee ee a eee oe 
to which it is attached. two cages are connected with 
each other by a wire rope which passes over a sheave, E, at 
the top of the framework, so that balance each other, 
the one being lowered while the other is raised. The cages 
lift two barrows at a time, weighing with their contents 
1} tons, and they are hoisted to ~ ke the rate of 4 ft. 
per second ; a much higher speed could be attained by in- 
creasing the size of the valves and pipes to the required 
extent. A three-port slide valve is used for working the two 
presses, and admits the water to the one press while it dis- 
charges it from the other. The valve is worked at the 
bottom, but a rope is provided to enable it to be worked from 
the top as well. An arrangement is applied by which the 
cages gradually close the valve at the termination of each 
lift, and thereby ensure a soft and gradual cessation of the 
motion ; and a safety apparatus is attached to each cage, to 
arrest its fall by-gripping the guide bars in the event of the 
breakage of a c 

Illustrations of the application of water power to machines 
of this class might be tly multiplied. In all, however, 
the leading features and principles would be the same, and 
the new examples would merely show modifications of the same 
general ical arrangement. 


NOTES FROM THK NORTH. 
Guiascow, Tuesday. 
Glasgow Pig-Iron Market.—For two or three days lately 
there has been a little firmness i in the pig-iron 
market, but there has not generally been much business 
doing. Prices, which varied from 53s. 6d. to 53s. 74d. cash, 
and from 53s 7id. to 53s. 9d. a month on Wednesday last, 
have now come down to 53s. 4$d. cash and 53s. 7d. one 
month. Coltness No. 1 and Gartsherrie No. 1 are again 
quoted at 59s. The following is the statement of the im- 
ports of Middlesbro’ pig iron into Grangemouth —_ 

ons. 

For week ending December 19, 1868 2,167 

21, 1867 1,585 








582 


94,612 
” 2. ” 52,238 


-—so 
Total increase for 1868 eee 42,374 
By reference to the following it will be noticed that 
as the end of the year draws nigh the shipments of Scotch 


ig iron are incre . Pig iron shipments (from all 
Beotch ports for the eae ending 19th December 1868 :— 
Tons. 
This year ... ove ove ove 


8,837 
Last year ... eee bee ww. 5,575 


Increase eee ese 
Total imports till December 19,1868 
21, 1867 


Increase gee _ 8,262 
562,940 


Total since December 25, 1867 ... , 
593,277 


For corresponding period in 1866-67 ie 
ove 30,337 


Edinburgh and 
on this sub- 


Decrease eee 
The St. Mary's Loch Water Scheme for 
the People of Selkirk.—An influential meeti 
ject was held at Selkirk on the evening of Friday last. The 


‘own Council and Commissioners were represented by 
Provost Anderson, Bailie Johnstone, and others. All the 
millowners were present, also several gentlemen represent- 
ing or ye — in the oye It was ee re- 
solv e carrying out 0 roposed ertaki 
would be highly cial to the interest of the liens, 
and most detrimental to the well-being of the community of 
Selkirk, now deriving their water supply from the river. A 
committee was a) ited to watch the progress of the bill, 
and a determina‘ expressed to give every opposition to 
the carrying out of the proposed present re- 
solved to intimate to the promoters their “ dissent,” so that 
there is a certainty of this scheme being determinedly op- 
posed’ in Parliament by the parties locally interested 
maintaining their valuable water rights ivileges. I 
may mention that the Town Council of Edinburgh, as the 
promoters of this scheme, are not going to get things all their 
The Edinburgh Water Com; i 


spondence in the Edinburgh newspa’ 

number of ratepayers who are not al 

the St. Mary’s scheme. However, y 

poobaberty Sat the Town Council will ultimately win the day. 
Great Damage to the New Harbour Works at Wick—A 


that a dreadful storm from the south-south-gast visited the 
Caithness coast yesterday, and seriously the new 
harbour works at Wick. whole of the sea staging and 
the entire year’s stone-work were swept away, and other 
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IMPORTANT NOTICE, 

With the commencement of the Seventh Volume of 
ENGINEERING, t# January next, the price will 
increased to 6d. per , and to 74d. for stamped 
copies. Annual subscriptions for Great Britain will be 
ld, 12s. 6d. if paid in advance. 

For upwards of two years the average number of 
pages issued by us weekly has been at least one ha 
greater than promised in the mere of EN- 
GINEERING, issued in 1865, while the extent of 
engravings then announced has been increased from 
three to four fold. During this period this journal has 
successfully passed through one of the most remarkable 
competitions ever known in the history of technical publi- 
cations, and few of its readers will now deny that it is at 
last entitled to some small return upon the capital and 
industry expended upon it. The publisher considers it 
needless to make any promises for the future, further 
than that the position of ENGINEERING, as the 
leading and representative journal of the profession, 
will ever be maintained, a position tn some degree ti- 
dicated by the fact that it now enjoys by far the largest 
circulation of any engineering newspaper published in 
the kingdom. é 





PUBLISHER’S ANNOUNCEMENT. 











The circulation of YWNGINEERING exceeds that, 
collectively, of all the other weekly engineering and me- 
chanical journals, of the same or a higher price, now pub- 
lished in London, and it is constantly and rapidly 
increasing. 


Advertisements cannot be received for insertion in the cur- 
rent week later than 6 P.M. on Thursday. The charge for 
advertisements is three shillings for the first four lines or 
under, and eightpence for each additional line. 

The price of ENGINEERING to annual subscribers, re- 
ceiving stamped copies at places three miles away from the 
General Post Office, is 11. 1s. 8d. If credit be given, the 
charge is 2s. 6d. extra, subscriptions being payable in 
advance. 

Cheques and money orders to be made payable only to Mr. 
Charles Gilbert. 

Office for Publication and Advertisements, No. 37, 
Bedford-street, Strand, W.C. 


ENGINEERING is registered for transmission abroad. 


Le bureau @ENGINEERING pour la France est 16, 
Quai Malaquais, Paris, chee H. Lacroix, Directeur des 
Annales du Génie Civil. 

Subscriptions for the ANNALES DU GENIECIVIL arereceived 
by Mr. Charles Gilbert, the publisher of ENGINEERING, 
of whom also the Nouveau PoRTEYEUILLE DE L INGENIEUB 
DEs CHEMINS DE FER may be obtained, price Ul. 

D. Van Nostrand, 192, Broadway, New York, is'the souz 
American agent for ENGINEERING, and és authorised to 
receive all Subscriptions and Advertisements from America 
for this paper. Subscription price, 15 dollars yearly in 
currency. 

ENGINEERING may be obtained in Russia, by sub- 
scribing for it at any of the Post-offices in the Bmpire. 
The price is 15 silver roubles per annum in St. Petersburg, 
and 18 silver roubles in other parts of Russia. 
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THE CHEMISTRY OF THE HEATON 
PROCESS. 

Tue importance of the various questions that have 
been saad in reference to the method proposed by 
Mr. Heaton for making steel is. sufficientiy great to 
justify some further remarks on the subject froma 
chemical point of view, especially as the account which 
has been given of it in this respect is: not by an 
means exhaustive. The statements in Dr. Miller’s 
report that the method is based upon correct chemical 

rinciples, and that the mode of attaining the result is 
Poth simple and rapid, cannot for a moment be ques- 
tioned, but it appears that the opinion thus expressed 
by such an eminent chemical authority has lent a 
sanction to the wider claims made as to the metallur- 
gical importance of Heaton’s process; and to have 
given it an apparent raison d’etre which is not at all 
consistent with the only chemical data yet available 
for forming a judgment as to the rationale of this 
method, and its practical valu¢ for making steel. ‘The 
merit claimed for this method is. that it is applicable 
for the production of steel from those kinds of pig iron 


which are of in‘erior quality, in so far as they contain 
considerable amounts of phosphorus and sulphur, the 
presence of those substances lifying them for 
conversion into steel by the Bessemer process. It is 
unnecessary here to refer particularly to the chemical 
principles on which this method is ; the main 
question is as to the result, and a careful examination 
of the chemical data hitherto published to elucidate 
that result is, alone, calculated to confirm and justify 
much of the adverse comment which Heaton’s method 
has called forth. 

Taking in the first instance the crude steel as it is 
Obtained from the converter, there can be no question 
that it is a material differing very widely from that 
constituting the steel ingots obtained by the Bessemer 
process. One of the chief merits of the latter 
material is the homogeneity which it acquires b 
being ran from the converter in a molten state, an 
being thus thoroughly freed from intermixture of 
slag. The texture, malleability, and tensile strength of 
the'metal are in a great measure dependent on this 
homogeneous condition, and on the absencé of minute 
portions of slag separating the metal into laminae. 
The steel made by Heaton’s method is proféssedly 
solidified in the converter, probably during the pro- 
cess of conversion, and is* copsequently inter-pene- 
trated with particles of slag just in the same way 
that a puddled bloom is. Dr.. Miller’s analyses indi- 
cate considerable differences as existing between the 
crude metal from the converter and the same metal 
after being forged and rolled. . Thus, for instance, the 
crude and rolled metal contains for 100 parts of iron 
as follows, according to the’analyses :— 
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According to these data, the impurities in the crude 
metal would appear to be separated in the operation of 
rolling to the extent of one-third their total amount. 
But, so far as the composition of mill furnace slags is 
known, there is nothing to warrant the opinion that 
there would be such an elimination of phosphorus and 
silicium as the above analyses sigatonlle indicate. In 
fact, there is every reason to suppose that the several 
impurities there specified did not exist as silicon, 
hosphorus, sodium, and calcium combined with iron, 
bat that they were combined with each other in an 
oxidised condition, as the constituents of a small 
uantity of slag which was mechanically disseminated 
throughout the metal, and was partially squeezed out 
in the operation of rolling. According to this view, 
the slag thus separated from 100 parts of iron would 
consist of : 
Silica .263 
Reais, 
oric - 
Arenicecid 087 
i -007 
019 
-199 


Silicon 123 
Sulphur -018 
Phosphorus .011 
Arsenic . .018 
Manganese .004 
Calcium 014 
Sodium 148 


Wen en 


585 
and its percentage composition would be as follows : 
Silica seb sos ove 45.106 
Soda ote bes ove 23.326 
Lime bes pt see 3.360 
Manganese Oxide, Mn,O, pail 1.217 


Sulphate of soda 13.718 
Phosphate of soda oes ose 7.887 
Arseniate of soda eve ee 5.489 


“100. 

If the silicon, phosphorus, calcium, &c., in the 
rolled metal be also regarded as being wholly or partly 
in the state of slag, it would be more easy to conceive 
that the metal should have the characters assigned to 
it by Mr. Kirkaldy. For although it is not specifically. 
stated by Dr. Miller that the metal experimented on 
by Mr. Kirkaldy had the same composition as the 
rolled steel analysed by Dr. Miller, that is, no doubt, 
implied, and it is quite inconsistent with the hitherto 
received views that steel containing so much as nearly 
¥os per cent. of phosphorus should have such tensile 
strength as the metal opérated upon by Mr. Kirkaldy. 
The presence of so much as 75 per cent. of calcium 
also renders it. very probable that the metal really 
contained an admixture of slag. If that be the case, 
it would be natural to expect that the metal would be 
very liable on that account to corrosion, and that its 
tensile strength and coherence would be in time con- 





siderably reduced. 





In reference to the amount of nitrate requisite to 
produce steel by Heaton’s method from iron having 
the composition indi¢ated by Dr. Miller’s analysis, it 
is very evident that 10 per cent. of nitrate of soda 
would not suffice to effect the separation of the phos- 
phorus and sulphur to the extent that they were sepa- 
rated in the experiment. The minimum amount 
requisite for this would be 16.6 per cent. of 
the iron, or at the rate of about 2.4 owt. per ton of 
pig iron, that being the proportion actually employed 
in Dr. Miller’s experiments. In rears few this 
point it is necessary to remember that the yield of 
crude metal from the converter was augmented to the 
extent of from 7 to 10 per cent. by the melting of the 
east-iron plate used for keeping down the nitrate, and 
if this plate consisted of pure cast iron free from 
phosphorus and sulphur, it would have a proportionate 
effect in making the influence of the nitrate, in sepa- 
rating those substances from the pig iron, appear 
greater than it really was. Whatever may have been 
the case with regard to this point, it would appear 
that Mr. Heaton must be in error in stating that 
10 per cent. of nitrate would be sufficient for convert- 
ing a ton of pig iron, at least, if it contained the same 
amount of phosphorus, sulphur, &c., as the pig iron 
analysed by Dr. Miller, and so far as chemical prin- 
ciples will admit of the necessary amount being deter- 
mined. No doubt 10 per cenf. or less might be 
sufficient for iron of superior brands; but that would 
have no yalue in regard to the applicability of this 
method for making steel from Cleveland iron and other 
kinds, in which the amount of phosphorus and sulphur 
are not generally less than those given by Dr. Miller, 
as being contained in the Stanton and Clay Lane pigs. 

According to Dr. Miller’s analysis of the slag pro- 
duced in the conversion of the pig iron into crude 
steel, and adopting his estimate that this slag amounted 
to 23 per cent. of the pig iron, as the mazimum, there 
would have been separated from pig iron, containing 
100 parts of iron, the following amount of impurities : 


Silicon. Phosphorus. Sulphur. Tron. 
74 12 3.16 


7 
Referring now to the analyses of the pig iron and of 
the crude steel, it appears that the difference between 
them was as follows : 
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Taking the slag as amounting to 23 per cent. of the 
pig iron, the amounts of silicon and sulphur in the 
slag agree tolerably with the amounts of those sub- 
stances separated from the pig iron, but the amount 
of phoshorus is singularly enough only about one-half 
that which would appear to have been separated from 
the pig iron. This is the more remarkable, firstly, 
since there is little reason to suppose that in the pre- 
sence of such a basic slag there could have been any 
volatilisation of phosphorie acid, which is a remarkab| 
fixed substance, and, secondly, since the slag, ak 
ing to the data given in the report, would not appear 
to have amounted to much more than 16 per cent. of 
the pig iron, instead of 23 per cent. 

together, then, it is evident that the rationale of 
this method is involved in much obscurity, and that 
from a chemical point of view there is room for con- 
siderable doubt as to what is really the result obtained 
by its application to pig iron containing phosphorus 
and sulphur. 

These circumstances alone certainly justify the demand 
for much fuller information than has yet been fur- 
nished, so that a fair opportunity may be afforded of 
pecving at a correct estimate of the value of the 
method. 








COMMERCIAL STEAM SHIPS, 1868. 

‘AttHouGH buf little, if any, change has been made 
in the structure of steam vessels, or in their machinery, 
during the past year, there has been an unmistakable 
tendency to increase their size, and to modify their 
forms. The fact, that while the capacity of a ship 
increases as the cube of its linear dimensions, its re- 
sistance increases only as their square is becomin 
more and more, and better and better, understood. 
In other words, where 300 horse power is suflicient to 
drive a ship of 2000 tons displacement at a given 
speed, a ship of 16,000 tons displacement, and of the 
same form, may be driven with only 1200 horse power. 
Or, not to fix upon ships of such widely different 
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dimensions, if we make one ship 26 per. cent. longer, 
wider, and deeper than another, we give it twice the 
tonnage, while its requisite power, for a given 
speed, is increased less than 60 per cent. Were there 
not such a demand for frequency of transit, very large 
steam ships would be the most profitable of all. But 
we have no less than nine'steam ship companies carry- 
ing passengers and freight between Europe and the 
United States, and despatching their vessels almost 
every day of the week. AWere it possible to effect an 
ment between these different interests, so that 


arran 
one ship a week only should be sent off—and this 
would fally answer the requirements of traflic— 


vessels of eight times the displacement, eight times the 
capacity for passengers, and yet of but four times the 
engine power, and run at but about three times the 
total expense, would serve, at-a first class fare of 10/., 
where it is now 26/., and a second class and steerage 
fare of from 2/. to 5/. The larger vessels would also 
be much steadier, and every way more comfortable. 
What is more, with a moderate increase of engine 
power, attended with but a very moderate increase in 
the total cost, the passage might be made at an average 
rate of fourteen instead of twelve knots an hour, thus 
saving more than a day on the passage. The Great 
Eastern was built before her time; but were there 
traffic for a fleet of Great Easterns, sailing regularly 
every week for New York, they would be the most 
economical steam ships afloat, supposing only that they 
were fitted with proper engines. 

Although iron shipbuilding, once such an important 
industry on the Thames, has almost wholly deserted it 
for the Clyde and the Tyne, it is not the less satis- 
factory to note that, at least upon the Clyde, an im- 
mense amount of tonnage and horse power has heen 
turned out during the last twelve months. The best 
customers have been foreigners, the Hamburg Ame- 
rican and the North German Lloyd companies having 
been large “ clients’’ of Messrs. Caird and Co. These 
companies, whose splendid fleet of nearly fifty steam 
ships may be said to form virtually a German navy, are 
rapidly extending their operations. Their newer ships, 
of 3000 tons register, and of 750 horse power, are 
among the finest on the Atlantic, and the Hamburg 
American Company is now running regular lines of 
steam ships to Baltimore and New Orleans as well as 
to New York. English merchants are also extending 
steam ship undertakings to all parts of the world. 
Messrs. Holt, Messrs. Gray and Co., and other firms 
now despatch steamers direct to China and Japan ; 
and besides the Great Britain, owned by Messrs. 
Baines and Mackay, Messrs. Money Wigram and 
Sons are working one or two steamships direct to Aus- 
tralia. We now have a line of steamers, sailing three 
times a month, from Liverpool to the West Indies and 
Mexico; and Tait’s line, the “ London, Belgium, and 
Rio Plate,” of four steam ships, and also the vessels 
of the River Plate Steam Ship Association, working 
between Liverpool and Buenos Ayres. There is also 
a new direct line from Liverpool to Valparaiso. Those 
just mentioned are all new lines, and Messrs. Cairds, 
of Greenock, have in hand four ships for the French 
Compagnie Générale Transatlantique, to work to the 
Pacitic. The old lines—uniess we except the P. and 
O. and the Royal Mail, both of which have had but 
few new ships built—have largely increased their 
fleets. The Cunard Company, and more especially 
Messrs. Allan and Messrs. Inman, have largely in- 
creased their fleets, seven large first-class steamers 
having been taken in hand for the two last-named 
firms within the twelvemonth. As we have said before, 
the tendency is to exceed the dimensions formerly 
adopted for steam ships, and each new addition to 
these fleets is of the full size which, but ten years 
ago, would have been thought colossal. A fine line of 
steam ships, we should note, is now successfully work- 
ing between Brindisi and Alexandria. Even the new 
fleet of Government transports, the “new Himalayas,” 
immense ships as they are, 400ft. long, should be 
mentioned as results of a progressive school of naval 
architecture. 

The approaching completion of the Suez Canal is 


likely to stimulate new steam ship undertakings, 
although it is to be feared that the tolls upon the canal 
will be levied at a rate much too high to permit of any 


large increase of our direct steam navigation with the 
East. 

One of the most remarkable incidents of steam ship 
construction during the year has been the trial of the 
American unarmoured steamer Wampanoag, which 
attained a 5 of 173 knots, at sea, for an hour 
together, and which ave: a remarkably high rate 
of speed for twenty-four hours. The result was ob- 
tained by means of large engine power, nearly 5000 


draught in proportion 
=i question whether we cosld sot with 

t advantage diminish paler of our vessels 
By at least one-third if not , giving the same 
displacement with different lines and width of beam. 
If a ship is to move at the rate of 15 knots an hour, 
corresponding to a speed of about 25 ft. per second, 
and suppose her to draw 25 ft. of water, the stern 
water cannot, no matter what her shape, flow in as 
fast as the trough of water displaced by the ship is 
opened. To keep the ship in hydrostatic equilibrium, 
the stern water should rush down into the wake of the 
keel at the rate of at least 40 ft. per second, but from 
various causes—the resistance of the atmosphere, the 
broken water occasioned by the screw, the inertia of 
the water itself, &c.—the real rate of fall may not be 
half that, and by so much less as it falls short of 
filling the full trough ploughed by the ship, there is 
the t head resistance due to the 25 ft. of water in 
front. It is certain that long, light draught steamers 
are constantly giving results irreconcileable with any 
ordinary theory of steam ship propulsion. 

Mr. Fowler has designed a fleet of light draught 
boats, to take railway trains bodily across the Channel. 
These boats are to 450 ft. long and 53 ft. beam, 
and, if built, it is probable that their performances 
will su those of any deep draught steamers of 
comparable dimensions yet built. 

In the way of lengthening, we find two steamers of 
no great original length, the Brazilian and the Boli- 
vian, of the Merchants’ Trading Company’s fleet, being 
lengthened 100 ft. 

The Havre Exhibition cannot be said to have done 
anything for steam navigation. 

Steel shipbuilding has made but little progress, 
although annealed steel plates are by far the lightest 
and cheapest to place in any part of a ship subjected to 
direct tension. For spars and yards steal is altogether 
preferable to iron. Nor have so-called composite shi 
made much headway. Webster’s zinc paints are likely 
to serve the same purpose for iron ships which copper 
sheathing has so long supplied when plated over wood. 
Webster's system is one in which iron is “ galvanised” 
with the brush instead of by the usual costly and un- 
satisfactory mode of preliminary corrosion and subse- 
quent a . e have - samples of te nb 
zinc-painting which encourage the strongest hopes that 
it will effectually protect iron hulls from the pe anh of 
barnacles, oysters, and marine plants, and we strongly 
recommend every owner of and engineer to iron steam- 
ships to communicate with Messrs. James Webster 
and Co., of Oozells-street, Birmingham. 

The late loss of the Hibernia, with a large number 
of souls on board, should teach the importance of an 
additional bulkhead to prevent the flooding of the ship 
in case of the fracture of the screw-shaft within the 
stern tube. Every owner, builder, and engineer of 
iron steamships should procure and read Mr. Reed’s 
work by no means confined to war-ship building. 

In steam ship machinery something has been done, 

and in the engines of the Sirius eon. Maudslay, 
Sons, and Field have, as Messrs. Randolph, Elder, and 
Co. had before them, a steam pressure of 50 lb. in one 
of her Majesty’s ships. Messrs. Maudslay also have 
attained an indicated power, in some of their engines, 
of nearly eight times the nominal. 
Water jet propulsion has made no further headway, 
and twin screw propulsion remains in the category first 
assigned to it, viz. a useful adjunct for war steamers, 
especially of light draught, when intended for ma- 
neuvring, but involving much extra ET and 
cost, and possessing none of the wonderful qualities of 
speed and economy claimed for it by almost the only 
sea-going men and builders who are interested in its 
more general adoption. 

Dorsett’s — of burning petroleum in the gaseous 
form is looked upon with interest, although it is not 
yet clear that liquid fuels can ever compete in economy 
with coal. 

Much interest has been enlisted in the use of the 
Corliss yg at sea, as in Mr, J. F. Spencer’s prac- 
tice, as also in Mr. Wheeler’s surface condenser, in 
which. the condensing surface is four or five times 
more effective than in the ordi . Messrs. 
Jobn and Henry Gwynne have extensively introduced 
centrifugal pamping engines for circulating water for 


to her length and beam. It is 


new and most valuable work on iron shipbuilding, a|- 


steam steering gear may be said to complete the list 
pe postr noms. Byer pry May! improvements during 
the year now passing away. 


GAS AFFAIRS IN THE CITY. 

Tue Corporation of London have at length suc- 
ceeded in obtaining, to some extent, their desire that 
better = be made respecting the supply of 
to the ity, by the passing of the City of London 
Act, which came into operation on the 30th Septem- 
ber last. Since that time it would appear that they 
have been endeavouring to demonstrate their incapa- 
city to conduct the management of that part of the 
business ans et a. r least, such is ™ 
impression which is produ the ings 0 
certain of the more eaciows tn Fee Pr thes Coty 
It is scarcely credible that after all the outcry there 
has been about the quality of gas in the City, that 
though three months nearly have elapsed since the 
passing of the Act empowering the Corporation to 
appoint a gas examiner, no such appointment has yet 
been made, and in the mean time the Court of Com- 
mon Council have been entertaining themselves with 
a succession of those undignified squabbles which 
seem to be the peculiar specialty of municipal and 
local governing bodies. So far back as the end of 
September advertisements appeared in the papers in- 
viting chemists, who were competent to conduct the 
testing of gas and general gas analysis, to become can- 
didates for the office of gas examiner. A considerable 
number of applications were made, and among the ap- 
plicants were several cae Sere chemists 
who were generally considered to bein every respect per- 
fectly qualified to fulfil the duties of the office satisfacto- 
rily. But, strange to say, chemical competence does not 
appear to have been a qualification to which any im- 
portance was attached = the committee deputed to 
select and recommend a candidate for election ; for 
instead of selecting a person who fulfilled the require- 
ments of being ‘a competent chemist skilled in the 
analysis of gas,” according to their advertisement, 
they actually selected and recommended for election a 
person who was not a chemist at all, and who was 
probably quite ignorant of the analysis or testing of 
gas, if we may judge from the inquiries he appears 
to have been making about that time for books which 
would teach him that art. 

To the credit of the Corporation as a body this 
shameful job was opposed and frustrated, the recom- 
mendation of the committee was rejected; they were 
instructed to reconsider the subject, and to advertise 
again for applications to be made by competent per- 
sons. It is indeed to be regretted by those whose 
interests are concerned that these duties were not 
confided to other hands than those of the committee, 
who had shown themselves so manifestly incompetent 
to perform them; but no doubt their proceedings will 
now be watched very closely. 

The renewed invitation to chemists desirous of 
undertaking the duties of this office specifies that there 
will be considerably more work attached to it than 
was formerly expected, since the gas referees have 
ordered that there shall be four places for testing the 
gas, instead of one, It is, therefore, the more im- 
perative that the person appointed as gas examiner 
should not only be a competent and conscientious 
chemist, but also that his other avocations should only 
be of such a nature that he can afford to devote a lar; 
share of his time to the personal performance of the 
duties of gas examiner: There will be plenty of work 
to be done by him; and, for the sake of those in- 
terested, it is to be hoped that the system of appoint- 
ing aman merely for the sake of the fictitious credit 
of an eminent name, will not be tolerated ; and that if 
a reasonable remuneration is given to the gas exami- 
ner, he will be required to give his personal attention 
liberally to the work carried out, and not leave that 
to be done by an ge and gs —, agnd 
petent person, is appears to have e 
adapted’ by Dr. Letheby, while he held the officn of 
gas examiner; for it was stated that while his salary 
was 200/. a year, the duties of the office were per- 
formed by a young man, who received from him at the 
rate of den vey a week! It is difficult to imagi 
anything more shameful than this system of conduct- 
ing work by proxy, and yaya bys eer part 
of a appointments in the s of individuals, 
while those who do the work are not paid the wages of 
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surface condensers, and some of their later productions, 
made for the first firms in the north, are gems of design | a common day labourer. 
“Tecan ie 
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CONCRETE BRIDGES. 

Tue tests applied to the experi bridge of 
concrete set in cement, erected over that branch of the 
Metropolitan District Railway which forms one of the 
junctions between the isola line and the West 
per Extension, prove conclusively the reliable 
character of concrete exposed to compressive strains. 
The structure experimented u spans the open 
cutting between Gloucester-road Station and Earl’s 
Court-road. It is a flat arch of 75 ft. span, and 7 ft. 
6 in. rise in the centre, where the concrete is 3 ft. 6 in. 
in thickness, increasing towards the haunches, which 
abut upon concrete skewbacks. The material of 
which the bridge is made is formed of gravel and 
Portland cement blended in the proportions of six to 
one, carefully laid in mass upon close boarding set 
upon the centering, and enclosed at the sides. 








The amount of concrete employed in the bridge was 
about 4800 cubic feet, which, weighing one hundred- 
weight and a quarter per cube foot, develops a gross 
weight of 300 tons from the structure alone. 
centre of gravity in the half span being 16 ft. 6in. 
from the abutment, the weight of the same 150 tons, 
and the rise of the arch 7 ft. 6 in., the thrust at the 
crown is equal to 330 tons. 

The arch being 3ft. 6in. deep in the centre, 
and 12 ft. wide, a sectional area of 42 square feet is 
available to resist the thrust, which is conse nontly 

ual to 7 tons 17 cwts. per square foot. e ad- 
ditional strain imposed upon the bridge per foot run 
for every ton of distributed load is equal to 2} tons 

r square foot, and the maximum strain for a rolling 
is about 3} tons per square foot when the load is at 
five-eighths of the span. 

In testing the bridge, rails were laid upon sleepers 
over the arch, which brought a load of + of a ton per 
foot rum upon the structure. Seven trucks, weighing 
together with their loads 49 tons, were formed into a 
train, having a wheel base of 57 ft,; hence the rolling 
load amounted to ¢# of a tomperfoot run. The de- 
flection produced by the passage to and fro of this 
train four times, was noted upon a standard cemented 
to the side of the arch at a distance of one-third the 
span from the abutments. When one side of the 
bridge was loaded the extreme rise of the haunch on 
the opposite side was about 7, of an inch, which was 
produced by a maximum strain of 10 tons 14 ewt. per 
square foot. 

At a subsequent trial, a mass of gravel 10 ft. wide, 
3 ft. thick at the crown, and 6 ft. deep at the haunches, 
was laid over the bridge, and upon this, ballast was 

laced the permanent way. After an interval of a few 

ys, the trucks, loaded as before, were passed over 

the oridge, at first in pairs, and finally all together. In 
this test the strain upon the concrete was as follows : 
The weight of the arch as before . = 7 tons 17 cwt. 
170 tons ofballast ...... = 4tons 8 ewt. 


@ 





Strain per sq. foot from dead load =.12tons 5 ewt. 
Strain per sq. foot from passing load = 2 tons 17 cwt. 


Total strain per ft. 15 tons 2 cwt. 

After repeated transit the load was left upon the 
bridge all night, and the arch, upon examination, 
showed no signs of failure or distress under the severe 
strains to which it had been exposed. 

That a very small stress was developed upon the 
under side of the arch was evidenced from the fact, 
that none of the comparatively loose pebbles on the 
inner surface of the arch became detached, and it is 
probable that the superior density of the interior of 
the mass of concrete protected the outside from re- 
ceiving any undue strain. That the interior of the 
structure was much denser than the outside was found 
by cutting into the concrete, which, at a depth of 6 in. 
from the surface, showed an extraordinary power of 
resistance. 

From these trials, it is fair to assume that a 
thoroughly well-constructed arch of concrete is abso- 
lutely stronger than a similar one of brick; but in 
— the danger arises that it would be difficult 

ensure so high a quality of concrete as that employed 
in the present instance, and the p ision of 
the contractor’s work by the engineer would be almost 
impossible in structures of this material, whilst the 
inspection of brickwork is an easy matter. 


The utter uselessness of inferior concrete was shown 
by the failure of the bridge which was previously erected 
on the site of this present one, which yielded under its 
own load when the centres were struck; whilst this, 
the contractors could exercise, was altogether a special 
piece of work. Is is not, therefore, by any means to 
be inferred that it would be safe to substitute concrete 
for brickwork under ordinary circumstances; but now 
we know that we can rely upon the material whenever 
exceptional conditions render its adoption expedient 
or imperative. 








TELEGRAPH ENGINEERING, 1868. 

Tue progress of telegraphy during the past year ha’ 
not ton distinguished by 4: remar! jaaidliens 
and generally telegraphic extensions in this country 
have been checked by the contemplated assumption of 
the telegraphs by the Government. Messrs. Siemens 
have popes and commenced in connexion with our 
North Sea cables an extended aérial telegraph through 
Prussia, Russia, and Persia to join our Indian lines at 
Teheran, and though rival interests are striving very 
hard to cry down this route in favour of submarine 
lines through the Mediterranean and Red Sea, we 
have no doubt that the known bility of the contractors 
and the manifest superiority of a well constructed land 
line over the uncertain durability of a submarine cable 
will make this telegraph the favourite “ silent high- 
way” to the East. 

mmense stimulus has been given to submarine tele- 
graphy. There are more miles of cables in construc- 
tion at the present moment than at any previous 
period of telegraphic history, and during the past year 
new cables have been submerged between Malta and 
Alexandria—900 miles—between Sunderland and Den- 
mark—340 miles—and between Florida and Cuba— 
110 miles—though this last is not- yet completed, 
owing to the expedition running short of cable. Sir 
Charles Bright is now engaged in completing his diffi- 
cult task. ‘The Danish cable is Semele tar bei 
the first cable of any length constructed with Hooper’s 
insulated core, and 500 miles of cable of the same 
material are now coiled in the tanks at Henley’s works 
waiting submersion in the Persian Gulf. The largest 
submarine project of modern days, the French Atlantic 
cable, is making rapid strides at the gutta-percha 
works and at the telegraph construction works at 
Woolwich. It is expected to be laid in August. It 
consists of 3047 miles of rope, and it will be sub- 
merged from the same ship and by the same expe- 
prienced hands that were engaged over the previous 


During the year Professor Wheatstone received the 
just rewar@ ef a knighthood for his numerous aiid 
utiful inventions in telegraphy. 
The Atlantic cable, broke near Newfoundland, and 
was readily repaired. This is the second time such an 


have ag during the to other cables, in- 
cluding the Persian Calf, the Malta and Alexandria, 
the Dunwich and Zandvoort, the Lowestoft and Zand- 
voort, the Sicilian and Algerian, &c. The maintenance 
of submarine cables has become an important and 


os aga of our engineers has shown that repairs to 
cables are practicable in all depths. Considerable eon- 
fidence in such enterprises has been engendered, and 
the public are becoming far more liberal in their con- 
tributions towards this vast field for investment. 
China and Australia cannot long remain beyond the 
pale of the electric spark. 

The all-absorbing domestic question of the day is 
the purchase of the telegraphs by the State. This is 
ex) to be completed in June The telegraphs 
will pass to the control of the active executive of the 
Post-office, and the public will be great gainers by the 
exchange. How the professional branch is to profit or 
suffer remains to be seen. 








Rartway Mrieace Recerers.—The earnings of British 
railways per mile worked have shown a steady tendency to 
po pay oe the whole. In 1849 the total receipts per 
mile were 1957/.; in 1850, 1994/.; in 1851, 21771.; in 1852, 
21412. ; in 1853, 23451. ; in 1854, 25102.; im 1855, 25802. ; in 
1856, 2660/.; in 1857, 25592.; in 1858, 25102.; in 1859, 
25741. ; in 1860, 26617.; in 1861, 26297.; in 1862, 25222. ; in 
1868, 25287.; in 1864, 26672.; in 1865, 27002.; in 1866, 
os! and in 1867, 27702. The macxmum mileage receipt 
was thus 


as encouraging. circumstance, 
however, to be taken into account—viz., that while the |J 


expenses of British railways were 46.83 per cent. of 
oasis ceacipt in 1840, they had increased to 54.57 per 





cent. of the receipts in 1867. 


made with Portland cement, and laid with all the care | .44 


accident has occurred. Many other such accidents | © 


valuable branch of the mari profession, and the | Westminster 
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THE METROPOLITAN RAILWAY. 
ccaig thor hg BR ad ced” naagicer con- 


for public traffic. From Fins to Paddington, 
from’ Paddington to See ee Bayswater to 
Westminster, the line is completed and in active use, 
and there remains now only the Metropolitan District, 
and the extension by Tower-hill meeting the Finsbury 
terminus to complete the circle, and finish the system 
of Metropolitan railways which Mr. John Fowler com- 
menced a dozen years ago. The whole line is divided 
into five sections: the extension from Farringdon- 
street to Little Moorfields, in Finsbury, the original 
Metropolitan Railway, terminating at first at the 
Bishop’s-road Station, but now diverted to Praed- 
street, in front of the Great Western Railway Hotel, 
the Notting-hill and Brompton Extension, from Praed- 
street to South Kensington, the District Railway carry- 
ing on the line to Trinity-square, where an exchange 
station with the Blackwall Railway will be formed, 
and the Tower-hill Extension. In connexion with this 
system are the widening of the original Metropolitan 
from Farringdon-street to King’s-cross Station, where 
junctions are effected with the Great Northern and 

idland lines, the branch to the New Smithfield 
Market, the Metropolitan and St. John’s Wood Rail- 
way having a junction at Baker-street with the old 

ilway, and those branches of the Metropolitan 
District which leave the Kensington and South 
Kensington Stations, and unite with the West London 
Extension. Upon the — already completed there 
are eighteen stations, as follows : 





| 
Length of Width of | Distance | Length 
Name of Station. | Platform.| Station, | apart. | forward. 


f. in. | ft in| chains. | m. f. ch. 





Fixsssury Extension. 














Moorgate- street......... 325 100 0.00 |0 0 0.00 
Aldersgate-street....... 304 80 Of] 41.65 0 4 16 
Farringdon-street...... 
Mer. Rarwar 
Farringdon-street ...... 301 toe 2t| 2485 Jo 6 650 
King’s-cross .....+...... {ee0f 7911 | 7866 |1 6 5.16 
Gower-street ............) 235 4 1 59.00 24 416 
Portland-road  ......-.. {nr} 45 1] 3116 |2 7 532 
Baker-street ............ 300 4 1 45.12 3 4 044 
Edgware-road ......... ia 49 1 40.00 40 0.44 
Pred-street ..........+ iad 
Mer. ExTension. 
ecendiseecees 320 50 54 31.72 4 3 2.16 
Queen’s-road, Bays- 
Se ae 300 50 54 49.29 5 0 145 
Notting-hill............... 322 0 50 5} | 39.21 [5 4 0.66 
ID ceconssocccccod 43 0 90 23 46.80 6 0 7.46 
Gloucester-road ...... 308 0 $3 11 45.96 6 5 3.42 
South Kensington 
Mer. Dis, Ratuway 
South m ..| 392 0 50 53 | 36.20 7 0 962 
Sloane- square 307 6 50 5 63.40 |7 7 3.02 
Victorian a..........c0ssse00 336 6 50 5 7L51 8 6 453 
St. James’s-park ...... 330 0 50 5 36.72 9 2 125 
Sindiihoesd 272 0 50 54] 5667 [9 7 7.92 





The Moorgate-street and other stations of the Fins- 
bury Extension have accom ion for four lines of 
rails, two of narrow and two of mixed gauge ; besides 
which, extra platform room is now provided at the 
terminus for the Midland Branch, which, starting from 
the Camden-road Station, runs over the Wideni 
to Little Moorfields. The Finsbury Extension is lai 
with four lines of rails along its whole length, and in 
such of it as are made in covered way, two 
tunnels are constructed side by side, one 28 ft. 6 in. 
and the other 25ft. in their greatest width. The 
ruling gradient upon this portion of the line, opened 
in June, 1866, is 1 in 56, and the sharpest curve 
10 chains in radius. There are eight bridges carrying 

ublic roads over the railway. Of these, the largest 
a span of 46ft.3in. Six of these bridges are in 
iron, and two minor ones in bricks. A little to the 
west of the Aldersgate-street station stands the now 
practically completed meat market at Smithfield, the 
entire area of which at the rail level is converted into 
a depdt, through which runs the Metropolitan Widen- 
ing, devoted to the service of the trains of the Great 
Northern, Great Western, and Midland Railways, 
whilst the London, Chatham, and Dover line makes 3 
junction with it at the entrance to the depét. The 
size of the market within the retaining walls, which are 
pry | vaulted, is 625 ft. by 240 ft., the vaults serving 
as valuable storage room, and the whole of the depét 
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is roofed over with a series of brick arches, turned 
between a system of girders, resting upon wrought- 
iron columns. The upper surface of this covering 
forms the floor of the market on the street level, be- 
tween which and the platforms of the depét beneath, 
communication is maintained by fifteen hoists worked 
by hydraulic machinery, now being completed. 

The Widening of the Metropolitan Railway, which 
was completed in January last, commences at Far- 
ringdon-street Station by a junction with the mixed 
gauge rails of the Finsbury Extension, and terminates 
at King’s Cross, where two branches are formed, 
communicating with the Great Northern Railway, and 
a third with the Midland. The Widening itself is laid 
with a double mixed gauge line, the Midland branch 
with a double narrow gauge, and the curves to the 
Great Northern have each a single pair of narrow 
gauge rails. As originally constructed, these two latter 
branches connected with the Metropolitan Railway 
proper, and the formation of the additional line in- 
volved an alteration of the centre lines of the two 
curves and a reconstruction of the covered way en- 
closing them (see Exeryzertne, vol. v., pages 87 and 
178). Descending with rapidly falling gradients, the 
Widening crosses beneath the Metropolitan Railway 
and rises up on the other side, running through Far- 
ringdon-street Station. This section, which is 7 fur- 
longs 8.32 chains long, is, for the greater portion 
of its length, in driven tunnel, extending nearly as 
far as Ray-street Bridge, which crosses over the 
Metropolitan Railway, at which point the side wall of 
the covered way of that line and of the Widening 
tunnel come in contact, there being a difference of rail 
level of 16,25 ft. This is the lowest gradient on the 
line over which the Metropolitan Railway is carried, and 
thence the Widening grades ascend to the level of the 
station yard in Farringdon-street. A culvert is 
formed along the centre of the line for its whole 
length, and a pumping station has been erected at 
Vine-street, where the surface drainage from Farring- 
don-street Station on the south, and Frederick-street 
on the north, is collected into a sumph and pumped 
into the Fleet sewer. The drainage westward of 
Frederick-street is diverted into a culvert beneath the 
main line, and passes under the Widening by means of 
a syphon near Vine-street, thence into the Fleet 
sewer near West-street. The steepest gradient on the 
Widening is 1 in 40, of which there are 743 ft. 
rising from the horizontal at the lowest level, where 
the crossing beneath the Metropolitan Railway is 
effected. On the short branch of 32.98 chains length, 
which forms the connexion between Smithfeld 
Market and the Ludgate-hill Station of the London, 
Chatham, and Dover Railway, there is a gradient of 
1 in 39.2 for a length of 1129 ft., whilst the western 
and eastern curves running from King’s Cross to the 
Great Northern Railway, with lengths of 31.02 and 
25.10 chains respectively, have for the greater part of 
their extent a gradient of 1 in 46, and curves of 
64 chains radius. 

At about the first mile of the Metropolitan Railway 
proper is the junction between it and the Metropoll- 
tan and St. John’s Wood line, opened to the public on 
April 13th of the present year. It has a total length 
of 1 mile, 7 furlongs, 6.16 chains, and, in its length, 
overcomes a difference of level of 100 ft., with heavy 
gradients for a great portion of its length, the steepest 
being 1 in 44 for a distance of 14.30 chains, and an- 
other incline of 1 in 60 occurs, 2128 ft. long. Al- 
though many lengths on this line are constructed for 
two pairs of rails, it is opened only as a single line, 
with passing places at each station; the widths of 
arehiid covered way, including the maximum space for 
sidings, is 32ft. On the single line the width at 
formation is 14 ft. 6 in. 

Upon the Metropolitan and St. John’s-wood Rail- 
way there are four stations : 











| 

} ( die y Approaching 
Name of Station. | Length, Piatform, | Gradient.” 

feet. feet. foet. 
Baker-street .... ..... 198 1 in 250 1 in 250 
St. John’s-wood-road., 272 1 in 800 1 in 100 
Mariborough-road “21 330 | 1 in 250 lin 150 
Swiss Cottage... ... 297 1 in 250 1 in 80 





The length of Metropolitan Railway lying between 
Praed-street and the bishop’s Road Station is now 
devoted entirely to the service of Great Western and 
Hammersmith trains—the Metropolitan traffic being 
diverted by a junction. of the Notting-hill and Bromp- 
ton Extension to the Praed-street Station opposite the 
Great Westera Terminus. This. diversion was con- 
templated when the original line was constructed, and 
a bell mouth was formed, from which the new exten- 
siou starts. ‘The total length of the section is about 








2 miles 5 furlongs, and the railway ends at the South 
Kensington Station, which gives accommodation also 
to the Metropolitan District Railwa . The other joint 
stations are at Gloucester-road, at High-street, Ken- 
magiee, which last is 428 ft. in length, and the side 
walls are placed 90 ft..2}in. apart, covered by an 
elliptical iron roof 87 ft. 23 in. span, and with a rise of 
29 ft, The detail drawings of this work, which is a 
type of most of the station roofs upon the new por- 
tions of the line, will be found on page 349 of the 
second volume of Enernzznine. There are in this 
station three platforms, 14 ft., 19 ft., and 16 ft. wide, 
which give accommodation to the four lines of rails of 
the Extension and the District. Railways. Within 
the limited station yard at the south end of the plat- 
forms is to be placed aturn-table of 42 ft. diameter, 
which will: be in connexion with all the lines of rails. 
The Kensington Station is on a gradient of 1 in 250, 
and is approached on each side by inclines of 1 in 70, 
which is the ruling gradient upon tlie Extension. ‘ Of 
the remainder, the Praed-street Station is on the hori- 
zontal, approached on the east by a gradient of 1 in 
100, and on the west by 1 in 75. ‘The Bayswater 
and Notting-hill Stations are also horizontal, as well 
as the approaches on each side. The Gloucester-road 
Station is on a gradient of 1 in 200, approached on 
one side by an incline of 1 in 150, and of a horizontal 
gradient on the other. Each of these stations -is 
guarded on both sides by distance signals, placed 
from 235 yards to 335 yards from the ends of the 
platforms. 

There are 690 ft. of open cutting upon the Exten- 
sion, the maximum depth of which is 22ft. 6in.; 
29,598 cubic yards were taken from the excavation, 
which is made with side slopes of 1} to 1, retained on 
the eastern side with a concrete wall to a height of 
4ft. above rail level. The line is drained with a 
culvert made below formation along the centre 
throughout the whole length. 

The Metropolitan District Railway commences 
by a station at Hammersmith-road, and makes ‘a 
junction with the West London Railway, beneath 
which it passes, and, bearing towards the north-east, 
runs parallel with the Notting-hill and Brompton Ex- 
tension to Kensington Station, and vid Gloucester- 
road to South Kensington Station, while a second 
branch terminates with another station at West 
Brompton upon the West London Railway. The 
length of this connecting line is 2490 yards, of which 
1855 yards are in open cutting. with slopes of 1} to 1, 
and a maximum formation width of 62ft. Of the 
remaining length, 175 yards are covered with station 
roofing, and 460 yards are in covered way. The 
oblique crossing of the railway beneath the West 
London Railway was an important and difficult work, 
as it had to be completed without any interruption to 
the existing traflic, which amounted to 400 trains a day. 
The rails of the West London Railway were sup- 
ported upon longitudinal sleepers, carried upon trans- 
verse timbers, projecting seven feet on each side of the 
trenches that were excavated for the side walls of the 
low level line ; between the transverse timbers the per- 
manent girders were placed, and the side walls built 
up in-detail to their undersides. The Jength of this 
crossing is 119 yards. In getting in the foundations 
of this work, considerable trouble arose from the 

reat depth of the clay below the surface, and it was 
found necessary to enclose an area of about 920 ft. in 
length, and the width of the railway at formation, 
with a clay-puddled dam 5 ft. in thickness, and vary- 
ing from 6 ft. to 20 ft. in depth. 

The only remarkable structure upon this section is 
the narrow concrete bridge, partic of the tests of 
which are found in another column, and which’ spans 
the open cutting between Gloucester-road Station and 
Farl’s Court-road. It is the second structure of its 
kind that has been erected on this site. The first was 
completed in December, 1867, but failed from the im- 

erfect manner in which it was made. The present 
bridge has stood satisfactorily a compressive strain of 
over 15 tons per square foot. 

From the joint station at South Kensington the line 
is continued to the Sloane-square Station, which is 
307 ft. long by 30ft. 54in. wide. The rails here are 
24 {t. below the surface. For a length of 180 ft. the 
conerete base is protected in front by a dam of con- 
crete 4ft. thick, and carried down 2'ft. into the clay, 
to keep the water from getting beneath the mp | 
walls into the station. The Ranelagh sewer is carrie 
over this station in a cast-iron tube, 9 ft. in diameter, 
between wrought-iron girders, having a clear span of 
67 ft. The two platforms of this station are each 15 ft. 
wide. 

From Sloane-square to Victoria Station the railway 





is constructed in alternate len of ordinary covered 
way and retaining walls, which are strutted, in. conse- 


uence of the acquired property being too limited to 
build epabratiad’ wel ¢ ballicient stre The 
level of the rails at Victoria Station is 24 ft. w the 
surface, and at a point a little farther eastward is the 
lowest of the line, where the rail level is 21 ft. 9 in. 
below Trinity high-water mark. It is here that the 
King’s Scholars’ Pond sewer is carried over the rail- 
way in a cast-iron tube 14 ft. wide and 1] ft. 6 in. high. 
The distance from the invert of this sewer to the rails 
is only 13 ft. 7 in., and it was nece to arrange the 
connecting flanges of the plates and the cross girders 
on the skew, to obtain a sufficient clearance. ‘The 
tube is protected by a brick arch turned over it, which 
carries the street traffic. 

At the back of Victoria-street the line passes beneath 
the site of the new brewery of Messrs. Elliot and Wat- 
ney, and special construction has been adopted for so 
much of the line as will lie beneath that establishment. 
The strength of the-side walls of the covered way is 
increased to five bricks, with a 12 in. backing of con- 
crete, and immediately below the division walls of the 
brewery the arch is made nine instead of five rings 
thick. Between these short lengths of arched brick- 
work, the railway is partially roofed with box girders, 
and the intermediate spaces are filled with transverse 
brick arching. . 

The remainder of the line now completed ex- 

tends to the foot of Westminster-bridge, and termi- 
nates. at the station upon the Thames Embankment. 
The principal portion is in covered way, and espe- 
cial care has been taken, in the vicinity of West- 
minster Abbey, to guard against any injurious effects 
of vibration which might arise from the constant 
passage of the trains. The back of the retaining wall 
nearest to the Abbey is packed with a considerable 
thickness of peat, and a layer of tan, 6 in. in thickness, 
has been laid beneath the ballast at the same place. 
_ With the exception of two short lengths, executed 
in connexion with the London, Chatham, and Dover 
Railway, at Blackfriars-bridge, and the South-Eastern 
Terminus at Cannon-street, no portion of the Metro- 
politan District Railway east of Westminster has been 
setin hand. Along the Embankment, however, the work 
is comparatively light, and can be rapidly executed. 

Upon the Metropolitan District Railway, now 
opened to the public, there are three pumping stations, 
one at Victoria Station, where 600 or 700 gallons per 
minute will have to be lifted from a sumph 15 ft. below 
the rail level; at Sloane-square, and South Kensington 
pumping stations are also erected. 

The permanent way laid down upon the Metropolitan 
Railway is of similar character throughout. The rails 
are of steel weighing 84 1b. to the yard, and resting 
upon sleepers placed 2 ft. Sin. apart from centre'to 
centre, and 1 ft. 10 in. apart at the joints, which are 
made with fish-plates, and four jin, bolts. The 
sheets are bedded upon 14+ in. of screened gravel. 

e have, from time to time, in previous volumes, 
so fully described the works upon the Metropolitan 
Extension and District Railway, that we have thought 
it needless now to enter into detail, which must 
necessarily he a repetition of what we have. already 
written.* 


VALVES AND VALVE FACES. 

It appears that since the publication in The Engineer, 
a few weeks ago, of an article on air pumps, the 
editor of that journal has “received several letters 
“ from correspondents troubled. with bad vacuums, 
“ asking how they are to set about obtaining better.” 
With the true spirit of charity our contemporary last 
week endeavoured to relieve these sufferers by .the 

ublication of an article entitled .“‘Good. and Bad 
Vacuums,” an article which is remarkable for contain- 
ing the most startling “scientific” statement that we 
remember to have met. with... Speaking of an india- 
rubber delivery valve having a total area rather more 
than twice as great as the area of the openings covered 
by it, our contemporary says : ' 

The area of the under side of the exit valve on which the 
extra pressure, such as it is, would act, is not more than half 
that o me oan mls 4 of the same valve to _ 

ressure 0 outer air, therefore it follows, before 

voit valves lift at all from their seats, the pressure within 
the fe, must reach 28 1b. per square inch. 

he italics are our own. Good gracious! Did the 
writer of the above ever sit. down on a perforated 
seat, and did he ever feel any difficulty in rising in 
consequence of the difference of the areas exposed 
to the air above and below? According to the theory 


* See ENGrnEREIne, vol. i, pages 147, 394; vol. ii., pages 
828, 348, 381; vol. iv., pages 501, 671, 597; vol. v., pages 
87, 178, 556. het 
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of the writer in The Engineer, a dise of india-rubber 
3in, in diameter, covering a hole lin. in diameter, 
would require nine times the pressure of the atmo- 
sphere, or over 132 ib. per square inch on the ex- 
pom portion of its underside to taise it from its seat ! 

f course, everybody—except, apparently, the talented 
writer above alluded to—knows, that so long as the 
pressures above and below such a valve are equal, the 
power required to lift it just that n to over- 
come the weight of the valve and no more. Surel 
The Engineer's correspondents “troubled with , bad 
er. had had some further “ emptiness” supplied 
to them. 








THE HYDE PARK .AND CITY RAILWAY. 


Tue scheme which is embodied in the Bill for the Hyde 
Park and City Railway deposited by Mr. John Hawkshaw 
this session, involves conditions of construction and of work- 
ing, yrven.| widely from the practice which has hitherto 

‘ been adopted or proposed in our existing or projected Metro- 
politan lines. 
Mr. Hawkshaw’s proposed railway would commence at 
the Marble Arch to behind the Post-Office, and would be an 
independent line, having no junctions with any other. It is 
to be driven in a tunnel from end to end, without any dis- 
turbance to the traffic except where stations occur, when an 
opening has to be made along the line of route. At these 
Pp a clause in the Bill provides that the pavement shall 
one -_~ be removed after the hour of ten at night, 
and s be complete and replaced again before six on 
the following morning. The railway would commence 
a terminal station on the north side of the road at the 
Marble Arch, but, with this exception, all the stations 
will be on the south side of the line of streets under which 
it passes. Continuing beneath the centre of the road- 
way along Oxford-street, down Holborn, under the Holborn 
Valley Viaduct, up Snow-hill, and along Newgate-street it 
terminates at the back of the Post-office. In some parts 
where the road is narrow the tunnel will be a single tube of 
a height of 14 ft. and 19 ft. wide. In places where the road 
above is broader it will be carried in a double tunnel, each 
passage being 10ft. 6in. high by 12 ft. wide. The greatest 
care will be ne in driving the tunnels, for in some 
cases the roof will come within 4ft. of the roadway above, 
and the vibration and weight of the passing traffic have to 
be guarded against. As fast as a short length of the tunnel 
is made, say 3 ft., it will be built round;with a brick arch two- 
feet thick, laid in cement, and strengthened by a brick invert 
of the same thickness. When a double tunnel is necessary, 
however, a different plan will be followed, and only one tunnel 
will be built at a time. This will be effected in the usual 
way, by excavation and building in, and when the whole of 
the masonry of one is set the second by the side of it will be 
proceeded with—the centre wall between being made of double 
the usual thickness to meet the thrust of both arches. 
The method which is proposed for adoption in constructing 
the stations is highly interesting. There are to be nine of 
these—one at the Marble Arch, one at Duke-street, one at 
Regent’s-circus, one near Wardour-street, one at the Totten- 
ham-court-road, one near Southampton-street, Bloomsbury, 
one at Chancery-lane, one at Farringdon-street, and the 
terminal one near the Post-office. These, of course, cannot 
be built in close tunnels, for they are broad and spacious 
excavations, and to make them it will, of course, be n 
to open the road for a few hours. Where the stations are to 
come, headings, about 5 ft. wide and 20ft, high, will be 
driven, and along these the side retaining walls of the station 
will be built in cement and allowed to take their bearin 
When both the side walls have been completed, a similar 
heading in the centre will be made equidistant from both 
walls, and along this central passage will be placed a row of 
massive iron columns. When a certain length has been thus 
constructed, the work of roofing m the station will commence 
across the entire breadth of the road. To effect this as many 
men as can labour in the space will be set to work at 
10 o’clock to remove the paving and dig down a distance of 
some 6 ft. or 6 ft. to the summits of the iron columns and 
side walls we have mentioned. When these are uncovered, 
cross girders, 2 ft. deep, will be lowered into their places on 
the columns gnd walls, and the spaces between e: pair of 
girders filled up with beams of wood laid longitudinally ; 
over these beams the earth and pavement will be replaced. 
When two or three girders have been laid and closed in, the 
men are free again to work beneath them, which they can 
do by building round the end of the girders into the walls, 
and then digging out the solid earth left between the centre 
columns ant the side walls: As fast as this is done brick 
arches will be turned between the girders and. below the 
beams of wood laid over them. When a certain length is 
thus completed the pavement is to be opened as before, the 
wooden beams removed, and the and paving over 
the arches replaced as perfectly as before. Another 
length will then be sim.larly opened, and similarly dealt 
with; but in no case will one section be pa to till 
the next is complete, and in no case can the paving be 
meddled with before 10 at night, or remain open at 6 o'clock 
on the following morning. ‘The line is to be entirely worked 
by stationary engines, drawing the trains at the rate of 16 
miles an hour, and as by this system collision is physically 
impossible, they are intended to run at in of two 
minutes. A very simple mechanical 5 aareones rovides for 
their clippin wire rope by which they will be drawn 
pis releasing it when the train is going to 

. In case of breaking the rope a. stipplemental wire 

is always to be laid along each tunnel, so that the ac- 
cident thopld tavelve only the leastpossible delay. 

Already local popular opinion has manifested itself against 
Mr Howlers Eieeos and the unanimous asolation on 


4 





the part of the inhabitants of Oxford-street to oppose the 


their line, constructed at sb Geeeuidan on eeihay, anil 9 hie 
to spare a single passenger to a rival. ' 





THE WILSON FURNACE. 
To tue Epiron or EnGinerrine. 
Sre,—In your last publication you state that my furnaces 
are pang coneeatiy altered. Since March last the generator 
16 ever same. 


T have always jally regenerated the waste heat, but I 
am now about doing so to an extent that I believe will effect 
a moneyed value saving, greater than ever yet arrived at, 
having also the advantage of simplicity. 

The men are against the furnace to some extent, and, I 
think, naturally so; as why should they wish to learn the 
working of a new system when they so thoroughly under- 
stand the old, i.e., unless they receive extra pay? 

Illustrations are ever before us of the great diffi ulty there 
is in introducing anything new; even the simple paper 
collar, now in every shop window selling such articles, is an 
old invention which is at last a great fact. 

In spite of all the difficulties and great saponin that I 
have had to encounter, and the strong prej against my 
system, which has no similarity with any other except in its 
ultimate results, I, for the first time, offer perfect combustion, 
with all the great advan: thereof. I am glad to say 
that it is progressing, though slowly. But I have now orders 
for many Continental ironworks, and also American, thanks 
to your illustrations and many articles in favour of my 
system. 

I am as ever determined to spare no efforts to introduce 
my system, so that the country may have smokeless towns 
with all the benefits accruing m. 

Yours, very sincerely, 
Epwarp B. Wusox. 
Bedford Hotel, Glasgow, December 22, 1868. 





Exzecrric Te~ecraPn Scnoot or Instructioy.—The 
opening of the Electric Telegraph School of Instruction is 
announced. By means of this institution good manipulators 
of the telegraph can be turned out to fill the numerous posts 
that will shortly be open to them, if we may judge from the 
rapid extension of telegraphic projects. ‘Ihe chiet feature of 
this undertaking, however, is that it opens out a new field 
for female labour, and merits the attention of those noble 
philanthropists, Miss Burdett Coutts, Miss Fry, &., and 
should the Post Office authorities, as empowered by special 
Act of Parliament passed last session, take ion of all 
the telegraphs in this country, they will extend the present 
number of stations by some 600. ‘To all servants in the 
Government service the knowledge of the practical working 
of the telegraph must prove of advantage. 

Rattway Rotune Stock in New Sovurn WatEs.— 
Since the first introduction of railways into the colony a 
large amount of rolling stock has been imported at a great 
expense that might have been manufactured of as good 
quality, and as cheaply, or cheaper, in the colony. But now 
the Government invite tenders tor the supply of the rolling 
stock of the railways for the next five years, either including 
the engines or not. This arrangement will enable colonial 
manufacturers to show what they can do, and it is expected 
that they will be found capable of competing favourably 
with the English manufacturers. ‘Ihe carri builders of 
the colony have already shown their ability to serve the 
public well. 

Ratway TRavetLine in Eexrt.—The Malta Times con- 
tains the following: “ The passengers by the last overland 
mail came to griefin Egypt. ‘The train containing their lug- 
gage was burnt, and they arrived here with only what they 
stood in. The pasha will doubtless have to pay. The most 
unfortunate part of the accident was the destruction of two 
fine elephants, a papa and mamma, which, with their infant, 
were on their way to England. ‘’he papa was burnt while 
trying to save his offspring. The mamma died on board the 
Tanjore from anxiety and injuries received in the same cause. 
‘The orphan, only the height of an English sheep, was pro- 
gressing famously under the care of a cow and the ship’s 
butcher. We understand that the claims alone from the por- 
tion of the passengers on board the Tanjore is not less than 
30001.” 


A Rattway ConrerENce.—An international conference 
has been held at St. Petersburg to consider the best means of 
increasing the direct traffic between the great Russian and 
various German, French, and Belgian lines. Various points 
of detail were minutely discussed, and it appears probable 
that the conference will have the effect of greatly facilitating 
goods traffic in Russia and relieving it of the vexatious 
customs’ restrictions to which it has long been subjected. 

Exxcrion or Eyeinzer To THE CiypE Trust,—A 
special meeting of the Clyde Trustees was held on Tuesday 
for the election of an engineer in succession to the late Mr. 
Duncan. Out of the short list of ten candidates formerly re- 
ferred to, only two gentlemen were proposed, namely, Mr. 
Imrie Bell and Mr. James Deas, engmeer on the western 
division of the North British Railway. When the vote was 
taken it was found that Mr. Bell had only three votes, while 
Mr. Deas had no fewer than seventeen. Several of the 
trustees declined to vote, and several others were absent. 
The friends of Mr. Deas in various parts of the country will 
be glad to learn of his success in his candidature for this most 


important post. It is proposed that, in addition to Mr. Deas | make 


as the resident engineer, a first-class consulting engineer 
shall also be appointed. Notice of motion, in accordance 
with this proposal, is to be given at the next ordinary meect- 
ing of the trust. — 


INDIAN ENGINEER EXAMINATION. 
in the Public Works Department in Tlie which has for 
some months past been regularly advertised in the 
Scent and Scuswadyelre, ie hake ok apet Bince ey ot 

0) b of 
State was, if possible, to obtain forty qualified candidates in 
order to fill existing vacancies in the department. Forty-four 
competitors only, however, entered the lists, and out that 
number twenty only were i 


examiners that they have been for not less than two years 
engaged in actually supervising important work of construc- 
tion, strictly engineering or architectural, the said work having 
luded earthwork, brickwork, and carpentry, each on a 
large scale, and may be recommended by the examiners for 
the appointment, shall, a. arriving in India, be 
appointed assistant engineers of second grade, with a 
salary of 300 rupees a month.” None of the candidates pre- 
senting themselves would, however, appear to have come up 
to the required standard of qualification for the higher grade 
appointments, and we consequently have, as the result of the 
examination an addition of twenty third grad i 
the Indian Public Works Department. On a former occasion 
vide Exerneenine for July 24th last, page 81) we entered 
fully into the question of these higher appointments, 
pointed out how improbable it was that any such would 
be made unless some alteration were first introduced into the 
manner of conducting the examinations ; and we hold that 
the most im t alteration must be separating the candi- 
dates into two classes before the examination, and either 
holding two distinct examinations with different papers and 
questions, or ge | different systems of marks for the 
same questions, is to say, fixing a different minimum in 
each subject to be obtained y tes in the two classes 
respectively. The reasons for some such alteration in the 
present system are obvious, for in so far as the theoretical part 
of the examination is concerned, those most fresh from college, 
or from the special training of a “coach,” must have an ad- 
vantage over those who, having been for a longer time en- 
gaged on actual works, have not had the time or opportunity 
to keep up their theories, but, on the other hand, are enabled 
to bring imuch more practical hej veers to bear in their 
lace. That an engineer should keep up his theoretical 
owledge, even whilst in active employment, cannot be 
denied, but it is not likely that one so engaged for two or 
three years would be so os on that point as when he first 
a out of college. He is therefore ata partial disadvan- 
tage at these examinations, and, as they are now conducted, 
even should he satisfactorily prove his qualification for one 
of the higher appointments, it would ap’ an act of ques- 
tionable justice were he placed over the Reade of others not 
so qualified, but who might nevertheless have obtained a 
larger total number of marks. 
The names of the successful candidates at the recent ex- 
amination, with the number of marks they obtained in each 
subject, are as follows : 











Mathe- |Engineer- Survey- 
Name. ras. st | gs | in 1g Total. 
| | 

1. G. J. Perram ...| 331 805 147 783 
2. G. E: Gore dea: ae 812 152 743 
3. H.G. McKinney; 327 276 134 737 
4. G.J. Burke ...) 285 296 150 781 
5 J.S. Care eco] 6379 802 144 725 

"4. DP cools, Gm 806 147 
7. J.L.Tickell ...| 246 307 171 724 
8. T.L. Tanner ...| 270 804 144 718 
9 F.R.Upeott ...) 260 280 176 716 
10. J.H.Apjohn ...| 291 814 100 705 
11. W.H. King ...| 260 294 148 702 
12, W.Harvey ...| 209 824 138 671 

W. Connan...| 218 818 134 
13.< R.T. Smith ...) 204 820 us 670 

J. Young... ...| 271 295 104 
16. J.G. Single ...} 200 803 148 651 
17. G. White... ...) 237 801 110 648 
18. P.T.S.Large...| 208 808 130 646 
19. J.C. Larminie...| 205 805 133 643 
20. Mz. Potter... .,.| 230 268 119 617 














The mathematical portion of the examination was this 
time entrusted to the Rev. Dr. A. Wrigley. The surveying 
was conducted by Major G. Chesney, R.E., with a set of 
pa) calculated to elucidate both the candidate practical 
and theoretical acquaintance with the subject. Gs Ps 
White, C.E., as usual, took the i ing part of the ex- 
amination, in which he has with much ability conquered the 

t difficulty of finding fresh subjects. ‘Io say that Mr. 
White's pers were of a truly practical character is but to 
repeat what we have had so often to say of them in former 
years; the principal subjects dealt with this year are: “Ce- 
ment, Concrete, Mortar, &c.,” “Building Materials—Brick, 
Stone, Timber, &c.,” “Suspension Bridges, Screw Piles, 
&c.,” “ Architecture, Building, &c.,” and “ Iron and its Ap- 
plications.” In this ot pt a most important foot-note is 
given, wherein it is stated as follows: “lt not unfrequently 
occurs that engineers abroad, in designing iron structures, 
specify sections of iron not usually rolled in this country, 
which is attended pa the disadvantage that it 2 a 
comes necessary to alter the design, or to get unusual an 
difficult sections of iron manufactured at an gee iene 


importance cannot perhaj attached to this subject, and 
we thaveloee join With Mr. Vhite i in ing i 
upon all Indian engineers, military as well as civil. 
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TO BRIGHTON. 
large and influenti a 
the line 
railway to , the i of which we gave in a re- 
cent number of this journal. After a brief from the 
Mayor of Brighton, who occupied the chair, Mr. C. Lamb 
moved the first resolution, which was as follows : 

“ That the interests of the town of Brighton having suffered 
severely by the high fares and rates charged by the present 
railway company, combined with the insufficient accommo- 
dation afforded, this meeting is of opinion that a second and 
cheaper line is imperativel ired.” 

Ths cahaten con pr ene | by Dr. Carter, and, on its 
being put to the meeting, it was carried unanimously. % 
James Brunlees, the engineer to the undertaking, then gave 
a description of the route which it was proposed should be 
taken by the Brighton and Metropolitan line. It would, he 
said, commence near the Pavilion, and the station might face 
either Marlborough-place or Church-street. It would cross 
North-road, Gloucester-road, Trafalgar-street, Cheapside, 
Ann-street, and Montpellier-road, under the South Coast 
viaduct in the London-road. None of the streets in Brighton 
would be interfered with, as the railway would pass under 
them all. The line would on the east side of Preston 
Church, the east side of Patcham, and the west of Pangdean, 
crossing the Brighton railway at the south end of the Clay- 
ton Tunnel, passing south of Pyecombe, through Newtimber, 
Bolney, and St. Leonard’s Forest, Crawley, Reigate, Croydon, 
&c., and joining, near Dulwich, to the Chatham and over 
Railway, from which running powers would be obtained 
to the West-end, City, and Great Northern and Mid- 
land Railway. He could only state further, that the 
line would be an exceedingly cheap one ; there would be 
only two small tunnels on the line, and several cuttings of a 
very ordinary character. It might therefore be taken that 
the line could be made for the estimate given for it. The 
estimates for the works and rolling stock amounted toa 
little short of a million; and with such an an estimate as 
that for a railway of 47 miles in length, he need hardly state 
there could be no doubt about the line es paying one. The 
fares had been stated, but all these were the maximum fares ; 
but he thought lower fares would pay very much better. He 
had stated that the million was for works and rolling stock ; 
the land was estimated at 625,000. 

In answer to questions, Mr. Brunlees further stated that 
the termini at the London end would be in the City and at 
Victoria, and that there would be only 47 miles of railway to 
make, as the remaining three miles would be run on other 
lines. 

After some further speeches had been made in support of 
the undertaking, Mr. S. Hannington proposed the second 
resolution, which was as follows: 

“ That, having heard the explanation of the promoters of 
the Brighton and Metropolitan Railway, this meeting is of 
opinion that their undertaking is worthy the earliest con- 
sideration of the inhabitants, with a view to its support in 
Parliament.” 

This resolution was seconded by Mr. Duddell, and, like 
the first, it was, on being put to the meeting, at once carried. 
The proceedings then terminated with a vote of thanks to the 
chairman. 


THE INSTITUTION OF CIVIL ENGINEERS. 
December 22, 1868. 


Cuaries Hutron Grecory, Esq., President, in the Chair. 
Tue Annuat GeyeraL Meertine. 

Tue report of the Council stated that during the past 
session there had been twenty-three ordinary general meet- 
ings, at which the average number attending had been 244, 
while in the four preceding sessions the numbers were 165, 
175, 192, and 208 respectively. At these meetings papers 
were read and discussions took place on various professional 
subjects. These included the benefits and expedients of Irri- 
gation in India, Spain, and other warm climates, and on the 
proper construction of Irrigating Canals; the Manufacture 
and Wear of Railway Bars; the Relation of the Fresh-water 
Floods of Rivers to the Areas and Physical Features of their 
Basins ; on Floods in the Nerbudda Valley, with remarks on 
Monsoon Floods in India generally ; on the Victoria Bridge 
on the line of the Victoria Station and Pimlico Railway ; ‘on 
New Railways at Battersea, and the Widening of the Vic- 
toria Bridge; the City Terminus Extension of the Charing- 
cross Railway, embracing a description of the Cannon-street 
Bridge and Station ; the Durability of Materials; the Sup- 

rting Power of Piles, and on the Pneumatic Process of 

inking Iron Columns, as practised in America ; and the Ex- 





hitant’, 


to tl 8 
designs in five months, for a sum of 11,6507., and in eight 
months for a sum of 11,1007. The contract was based on the 
first-named alternative, and had been duly fulfilled, in a sub- 
stantial and yr weperag bo nsad In maturing the details of 
the plans of the new building, several important modifica- 
tions had been made, the principal being the addition of a 
newspaper and tea room on the ground floor, by which the 
area of accommodation for the general use of members 
had been doubled, and the in uction of a glazed corridor 
on the first floor level—a further valuable concession gran 
by the owners of No. 24, Great Geo by which it 
had been possible to provide four public entrances to the 

: fee g-room, instead of two only as originally contem- 
plated. 

Time did not admit of the whole of the accounts in con- 
nexion with the new building and its accessories being ex- 
amined and settled prior to the close of the financial year of 
the Institution, on thé 30th of November last, so as to be 
included in one statement of expenditure. But the accounts 
had since been collected, so that the Council were enabled to 
state that, whereas the estimated ‘outlay, including all con- 
tingent expenses of moving, furniture, &c., amounted to 
16,8100., they fully believed the actual cost, including some 
furniture not yet delivered, would not exceed 17,250/. To 
meet the liabilities thus incurred, the Council decided to dis- 
pose of, in the first instance, the building fund, being the 
accumulations of fees received from members and associates 
on joining the Institution; next to realise the unconditional 
bequests ; and, lastly, to sell so much as might be required 
of the investments made from time to time out of surplus 
income. The first two sources would of course be entirely 
exhausted, but as far as the Council could judge, when every 
liability was di stock would still remain in hand of 
the nominal value of about 3000/., to provide for future con- 
tingencies. The Stephenson bequest of 20002., the Miller 
bequest of 2000i., the Errington bequest of 1000/., and the 
Locke uest of 20007. would hereafter disappear from the 
accounts, but the names of these benefactors would be held 
in grateful r b as ected with the erection of 
the new building. 

A notice had recently been served on the Institution, that 
application was inten to be made to Parliament in the 
ensuing session for an Act, under the title of “ Public Offices 
Concentration (Acquisition of Lands),” to empower the Com- 
missioner of Her Majesty’s Works and Public Buildings to 
— the property held by the Institution. The council 
pro 











in reply to this notice, intimated their dissent to the 


un g- 
he Council, having decided to institute an inquiry as to 
the systems of engineering education (other than military 
engineering) in erent countries, the cost to the students 
and to the respective Governments, and the effect, or pre- 
sumed effect, of such preparatory training upon the profes- 
sion, had addressed a circular letter to numerous technical 
establishments and private individuals abroad and at home. 
The circular had been very fully responded to, and the re- 
sult had been the receipt, quite recently, of a mass of 
materials which yet ined to be arranged, but which it 
was hoped would in due time be presented to the members. 
While on this subject reference was made to the munificent 
foundation, in uity, by Mr. Joseph Whitworth, M. 
Inst. C.E., of thirty scholarships, of the annual value of 1000. 
om ” to — @ communication was brought forward 
m the Council at one of thejordinary general meetings last 
session, and was adopted by acclamation. = 
the session 45 members and 105 associates 
had been ignations, and era- 





past 
elected, while the deceases, resignations. 
ther amounted to 34, leaving an effective increase 





rimental Determination of the Strains on the Susp yn 

ies of a Bow-string Girder. Although the topics thus dealt 
with had been comparatively limited in number, yet it was 
believed they might be fairly regarded as representing some 
of the principal problems now engaging the attention of en- 
gineers. There was, for instance, probably no question of 
greater national importance, having regard to the interests 
and welfare of so many of the Queen’s subjects, than 
that of irrigation. Hitherto the records of the Institution 
had been a blank upon this branch of engineering practice ; 
while treatises on the subject, at least in the English lan- 
guage, had previously been almost entirely wanting. 

For these communications various Premiums had been 
awarded, which were presented after the reading of the re- 
port, including Telford Medals and Telford Premiums of 

ks to Messrs. G. Higgin, C. P. Sandberg, W. Wilson, 
C. D. Fox, and J. W. , and Lieut.-Col. O’Connell, 


sures tog 
of 116, or at the rate of 7.41 per cent. on the present num- 
ber of members of all classes. .This rate of increase had only 
been exceeded in the years 1865 and 1866, and had not been 
nearly equalled in any other year except 1867, when there 
was an increase of 7.02 per cent. There were on the books 
on the 30th of November last 16 hon members, 637 
members, and 896 associates, making a total of 1549, exclu- 
sive of students. The admissions to the class of students, 
which had only been in existence one session, had amounted 
to the same date to 133. 

The deceases announced during the year had been: Sir 
David Brewster and Lael Boonghem, Members : 
ber eg Rowdon Burnell, Alexander Gordon, iel Gal- 


R.E.; a Watt Medal to Mr. E. Clark ; a Telford Medal to | Go 


Mr. W. J. McAlpine; Telford Premiums of Books to 
Messrs. T. Login, A. Wilson, and W. Airy; and the Manby 
Premiums of Books to Mr. A. C. Howden. It was noted 
that Mr. E. Clark had previously received a Telford Medal 
from the Institution. 

With respect to the new building it was remarked, that as 
soon.as it was determined to retain the existing site with the 





position of the Institution, it 
was shown, by the abstract of accounts for the year ending 
the 30th of November, 1868, that the income 
sive of all receipts from life compositions, building 





nominal value of the realised property belonging to, 

under the charge of, the Institution, consisted at the 30th 
of November last of—I. General Funds, 12,0567. 1s. 8d.; and 
IL. Trust Funds, 12,1197. lés. 11d.: ing, together with 
the cash balance of 1232. 14s. 10d., a total of 25,4087. 12s. 5d., 
as against 29,6337. 16s. 2d. at the date of the last report. 
This represents a decrease of 42251. 3s. 9d.; but it was 
to be remarked that in the period referred to a sum of 
97111. 16s. 10d. had been paid on account of the new 
building. 

In conclusion, the Council stated that they had much 
leasure in submitting this narrative of their administration 
uring a period of unusual a and they ho 

their labours had been attended with advantage to the In- 
stitution. 
The thanks of the meeting were unanimously accorded to 


the President for his zealous efforts in the interests of the In- 
stitution ; to the Vice-Presidents and the other Members and 
Associates of Council for their co-operation with the Presi- 
dent, and their constan meetings ; i 
Bidder and to Mr. G. R. Stephenson, for their very liberal 
contributions in aid of the new ing; to the architect for 
the skill shown in the design of the ing, and to the con- 
tractors for their energy paper oe Po to Mr. Charles 
Manby, honorary , to Mr. James Forrest, secre- 
try fo th manner in which they ba iormed the duties 
of their offices; as also to the auditors accounts, and to 
the scrutineers of the ballot, for their services. 

The following gentlemen were elected to fill the several 
offices on the council for the ensuing :—Charles Hutton 
Gregory, President ; Joseph Cubitt, Elliot Harrison, 
Thomas Hawksley, and Charles Vignoles, vice-presidents ; 
James Abernethy, William Henry w, John Frederick 
Bateman, Seneh William Bazalgette, Nathaniel Beardmore, 
Frederick Joseph Bramwell, James Brunlees, George Wil- 
loughby Hemans, John Murray, and George Robert Stephen- 
son, members ; and M.-General Sir W. T. Denison, K.C.B., 

Frederi: i 


“t meting saipuseasd wail Tesoly, 2 uary 
The ing was then adjourned until Tuesday, Jan 
12th, 1869, when it was announced that the monthly ballot 
for members would take place, and the discussion would be 
resumed upon the paper “On employed in Work- 


Machines employ: 
ing and Breaking-down Coal,” by Mr. 8. P. Bidder, jun. 








Fravputext Miyers.—An important case, showing the 
manner jn which miners ma the ironmasters’ in- 
terest, has just been heard 
trates (the 
Two miners, John Franklin and Samuel Mowser, in the 
employment of the Rosedale and re ining Com- 
y, were charged by the manager, Mr. Fell, with a mis- 
emeanour and breach of contract, on the 17th of October. 
: uted. The _ said the 
prisoners were en, y contract at so much a ton, to get 
Os ao P axes ete oe Sey 2 and 
had to attend to necessary prop} part o 
imine where they were working. Shale overlaid the iron- 
stone, and some of it had fallen, and the men were to be paid 
extra for getting it out.. The men it seems had three wagons 
which, it appeared, they laded with shale, and covered it 
with a layer of ironstone. This, after waghing, was in due 
to the kilns and shot in without imposition 

being detected. Several cases have been proved. The 
manager said the three tons of shale would greatly deteriorate 


damage 
lore two North Riding magis- 
v. J. Hill and Mr. 8. H. Loy), at Pickering. 


Mr. Dale, of York, 


were loaded with shale only, no shale appearing 
at the top. The bench was undecided whether to deal sum- 
marily with the prisoners or to commit them for trial, and 
adjourned 


Errata—lIn the description of the Dutch viaduct at 
Kuilemburg, which appeared in our columns last week, the 
depth of the girder spanning the Lek, was stated,.by an over- 
sight, to be 36 ft. 6 in. deep in the centre, instead of 65 ft. 6 in. 
And in the previous number of ENGINEERING, in the course 
of the article reviewing the progress made in the construction 
of basis ent Senko, in Be a ae oe 
of which the Duke of Edinburgh laid the foundation-stone 
at Williamstown, Victoria, was described as being 240 ft. in 
length; the length of this dock when completed will be 
420 ft. 


Tue Unsrrep States Navy.—The report of the secre- 
tary of the ican navy exhibits the operations of that. 
pa or warmed wha tay’ Bee Herd A considerable 

uction of the force has been effected. There are forty-two 


, exclu- 
fund fees, ' of every 
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BREWING AND BREWERIES. 
No. XXXVI. 

“Tue Process or Fermentation. (Concluded.) 

Tue next mode of conducting the process of fer- 
mentation which claims our attention is that generally 
known as the “Burton union system;” and before 
describing this system, as at present followed, it is 
desirable that we should say something of its history. 
In the year 1838, Mr. Peter Walker, of Warrington, 
et - a the method of cleansing ee 
illustra the accompanying engravings, thi 
method beting for its spetial otto, as Mr. Walker 
himself states in his specification, the superseding of 
the necessity which then existed for supplying by 
power or hand labour the place of the liquor discharged 
during fermentation, and to thus ag ogg casks or 
other vessels full notwithstanding that discharge ; 
whilst furthermore it was the object of the arrange- 
_ ment to prevent the yeasty head from being broken 

in upon the. wort. itr. Walker also states that he 
was fully aware that some attempts had been made to 
save the trouble of filling up, by connecting each cask 
by a tube to a vessel above, the yeast rising up re 
this tube, and the fresh liquor descending through the 









RORISONTAL’ SECTION-OF J 









same channel into the cask. In this arrangement the 
upward current of the rising yeast and the downward 
current of the supply of wort acted against each other, 
and the process of cleansing was thus imperfectly per- 
formed. The defective action and the inconvenience 
of this apparatus were sufficient reasons for its not 
coming into general use. 

According to Mr. Walker’s plan, however, inde- 
pendent passages were afforded for the flowing off of 
the yeast, and for the downward~current of liquor, by 
which the cask or vessel was filled up, and this ar- 
rangement of course did away with the inconveniences 
arising from the conflicting currents incidental to the 
former plan. Another advantage was that the liquor 
for filling up could be introduced at the lower part of 
the cask, the yeasty head being thus left unbroken, 
and the attenuation allowed to go on in a regular and 


| BOLL 


we a transverse canner dy. tn Figs ne 
Ww arrangement ve 5 igs. 1, 2, 3, 4, 
a eS ae 

ung-hole of a cask, an m the upper i 
tube, a, there rises the tube, J, which tir, Walker 
terms the yeast tube, and which is bent at the upper 
end, # that the yeast as it rises through it may be 
delivered into the trough, c. The mode of connecting 
the trough with the casks, so that the latter may be 
kept supplied with liquor, will be readily understood 
by reference to the figures. It will be seen from these 
that a tube, d, descends through the conical piece, a, 
nearly to the bottom of the cask, and that this tube is 
at its upper end connected with a braiich pipe, /, 


show a similar apparatus applied to a Fig. . 
in ti 
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d, enou ing supplied to fill the casks, and 

ee ian ey ote fe 
¢. uor thus 

is carried off with the yeast and subsides in the trough, 

serves to make up oe Se Ge fe Oaee 

cleansing, and thus the casks The y 

formed rises up the tubes, 4, flows into 
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which communicates with the trough atg. The tubes 


uniform manner. Mr. Walker further proposed the |/ and 4, are called the filling tubes, and by them the 


use of a trough suspended above the casks for re- 
ceiving the yeast, and by means of this trough, 
combined with the arrangement for carrying off the 
yeast, and keeping up the supply of liquor, it was 
possible to fill and cleanse simultaneously a large 
number of casks. 

In order to give exact information regarding Mr. 
Walker’s plans, and the means by which he proposed 
to carry them out in practice, our engravings have 
been prepared from the drawings saan 40 his speci- 
fication, and these we shall now proceed to describe. 
Figs. 1, 2, and 3 represent the apparatus as applicable 


casks are not only filled in the first instance, but are 
kept supplied with liquor from the trough, c, to make 
up for the loss of that which is thrown off during fer- 
mentation. The joint piece, g, by which the branch 
tube, £ is connected to the trough is made with a 
plug like an ordinary cock, and thus when the pipe, /, 
is disconnected at e, it can be turned downwards into 
a perpendicular position, and the flow of liquor at g 
shut off. 

In Figs. 4 and 5, the trough, which may be of 
any required length, is shown suspended from above, 
whilst the casks, each of which is fitted with the ap- 


to a cask, and which is to be combined, with a suitable | paratus shown by Figs. 1, 2, and 3, are arranged on 


trough or vessel for receiving the yeast, and for con- 
taining the liquor for “ topping wp.” Figs. 4 and 5 


* The number of Mr. Walker’s patent is 7658. 











each side of it, on sunk stillions. In using this ar- 
rangement the malt liquor in a sufficiently advanced 
state of fermentation is run into the trough, ¢, from 
which it flows into the casks through the pipes, / and 








The remaining Figs. 6, 7, 8, and 9, represent a 
modified arrangement of Mr. Walker’s apparatas, ap- 
plicable to a fermenting “square” or “ round.” tn 
this arrangement each tun is fitted at a short distance 
below the top, with a cover or partition, 4, which is 
provided with doors, i#, made to shut perfectly close, 
so that neither beer nor yeast can pass them except 
through the proper passages or tubes. In using this 
arrangement, the wort is brought from the cooler or 
refrigerator and mixed with yeast in the ordinary way, 
and the fermentation is allowed to go on until it is 
necessary to begin the process of cleansing. The 
lids, ¢#, are then shut down and the yeast pipes, 4, 
and supply pipes, d, screwed or otherwise fixed in 
their p care being taken that there is a depth of . 
3 in. or 4in. of liquor above the lids, to keep up the 
supply, as the + ag ne pac lessens by working off. 
It is evident that in this arrangement the beer will be 
in the same manner as in the casks fitted 
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with the tube a 


paratus already described, the yeast 
rising through i i 


e tubes, 4, and retained above 
the covers, whilst a supply of liquor ds through 
the tubes, d. When the cleansing process is com- 
pleted, the beer may be drawn off from the tuns into 
casks for use, and at once bunged up. 
After a complete description of his whole method of 
ing on the process of cleansing, Mr Walker in his 
specification sets forth his claims in the following 
specific terms :—“ What I claim as my invention is the 
mode of combining instruments, such as above de- 
scribed, into an apparatus for cleansing fermented 
liquors in the making of beer, ale, or porter, without 
the application of mechanical power or hand labour, 
and so as to separate by distinct ways or passages the 
rising current of yeast, and the downward current of 


supply.” 

Me Walker having secured his invention by patent, 
brought it in due course under the notice of the lead- 
ing brewing firms at Burton’; who, so far from giving 
him-any credit for his plan, itiformed him that it had 
only: its novelty to recommend it. Strange to say, 
however, Mr. Walker’s arrangement of cleansing casks 
was shortly afterwards adopted ‘at Burton under the 
name of the “ Burton unions,” Mr. Walker’s decided 
claim to the honour oftheir introduction being quietly 
ignored. Such is the history.of.the “ Burton union,” 
or, a8 it should undoubtedly: be called, the ‘ Walker 
union system,” and itforms but another example of 
those only too frequent instances in which a valuable 
and important invention has been as it were com- 
pletely severed from its inventor. The “ Burton union 
system” has a world-wide reputation, and it is quite 
time that the fact of Mr. Peter Walker being its in- 
ventor should be as widely known and acknowledged. 
We have gone into the details of this matter the more 
closely, as a very general but mistaken impression has 

revailed in the brewing world that the so-called 
3urton system was introdued by one of the leading 
firms at Burton. That this wasnot the case will, we 
think, be proved by the facts we have stated; as, al- 
though improvements in the arrangement of the union 
casks may have been introduced.since Mr. Walker’s 
patent, yet that patent describes not only the 
whole principle of the system, but also actually the 
arrangements used, with the exception of some matters 
of detail. 

Leaving historical matters, however, we must pro- 
ceed to describe the system of fermentation now gene- 
rally followed at Burton. This system in some respects 
resembles both the Scotch and London systems, but it 
also differs to an important extent from either. In 
the Burton system, as in the Scotch, the fermenting 
tuns used are of moderate size, their capacity being 
generally from 20 to 100 barrels; but instead of the 
fermentation being essentially a slow one, the wort is 
stimulated with large quantities of yeast, and thus 
very much the same result is brought about as is 
caused by the great bulk of beer fermented in a single 
tun at the London breweries. It thus happens that 
the Burton, like the London brewer, after the fermen- 
tation has proceeded for a certain time, finds it 
desirable to divide out the beer into still smaller 
quantities, the usual course being to distribute jit 
amongst the requisite number of “/union-casks,” in 
which the cleansing takes place. These “ union-casks”’ 
originated, as we have already shown, in the plans of 
Mr: Peter Walker, and their employment forms a very 
distinctive feature in the Burton system. 

A good idea of the arrangements adopted at the 
Burton breweries for carrying’ out fermentation 
may be gained by reference tothe section of one of 
the tunneries'at Messrs. Allsopp’s new brewery, which 
we published with the first of this series of articles in 
our number for March 13th last. Referring to this 
section, it will be seen that the fermenting tuns, which 
at Messrs. Allsopp’s are of two sizes, having capacities 
of 20 barrels and 100 barrels respectively, are placed 
on the upper floor, whilst on the floor below them are 
arranged the ranges of union-casks. Below these, 
again, comes the racking floor, containing the settling 
squares into which the ale is discharged from the 
union-casks, and which are fitted with-cocks, &., for 
filling casks. Lowest of all come the cellars, which 
are partially below the ground level. 

On the Burton system the wort is pitched at a low 
temperature, say about 55° to 57°, and receives a 
liberal allowance of yeast amounting to from 41b. to 
5lb., or in some cases, even more, per batrel. . For the 
best ales the original gravity of the wort is about 22 lb. 
or 23 1b. per barrel, and the attenuation is allowed to 
go on until this gravity is reduced to 4b. or 5 1b, No 
yeast is removed from the ale whilst in the fermenting 
tuns, the cleansing being performed entirely in the 
union casks, in which the ale remains about a week 





before being discharged into the settling tanks. The fer- 
menting tuns at the Burton breweries are in all cases 
of w and they are almost universally fitted with 
attemperators. e tuns are sometimes of round, and 
sometimes 6f ‘square form; and as a rule they contain 
a greater depth of wort than those used in the Scotch 
breweries. At a number of the establishments at 
Burton open wooden troughs are employed in Place of 
pipes to distribute the wort to the fermenting tuns, 
these troughs being in some instances fixed in position, 
and in other cases movable. Thus, at Messrs. Bass’s 
new brewery, the fermenting squares are disposed in 
double rows, down each of which a pipe is led; and 
from these pipes the squares are filled by the aid of 
open wooden troughs made in short lengths. Each 
length is furnished with a leg, or support, at one end, 
whilst the other end rests upon the supported end of the 
succeeding trough. Of,course in order that the series 
of lengths of troughs may have sufficient fall, the legs 
of the suceessive lengths are made shorter and shorter 
as they recede from the pipes. At the Burton 
Brewery Company’s establishment. the fermenting 
rounds—which have a working capacity. of 40 barrels, 
or 50 barrels, if fitted with boards—are placed in 
groups of eight, and are filled by movable wooden 
troughs, which receive the wort from a main. trough 
led round the walls of the tun-room., Each movable 
trough used extends across four tuns, these being filled 
simultaneously through holes in the bottom of the 
trough; the holes are fitted with plugs so-that the 
wort can be shut off from any tun at pleasure. Similar 
open troughs slung from the ceiling are also used at 
many of the Burton breweries to distribute the fer- 
mented wort from the tuns to the troughs of the union 
casks. The advantages. of. open w; troughs as a 
means of distributing. the wort, are,.that they are of 
less first cost than pipes, and that they may. be kept 
thoroughly clean. They are, however, somewhat cum- 
brous, and when a large amount of business has. to be 
carried on in a confined: space, as at some of the Lon- 
don breweries, they would be very inconvenient. ‘They 
are, moreover, of course only applicable when, the 
wort is supplied at a point at a higher level than the 
tuns. 

To a visitor accustomed to other systems of brewing, 
the union cask rooms, with their, long ranges of 
“unions,” appear the most striking feature in a large 
Burton brewery. Of the extent of some of these 
ranges, an idea may be gained when we state that 
at Messrs. Allsopp’s new brewery there is one room 
which contains about 1200 union casks, whilst at 
Messrs. Bass’s new brewery there is a room containing 
1456 of those casks, each cask having a capacity of 
160 gallons. This last mentioned room contains a 
greater number of unions than any other single room 
in Burton; but owing to its being L-shaped in plan, 
the general effect is not so iniposing as is the case at 
Messrs. Allsopp’s establishment, where the casks are 
placed in long straight ranges, composed of groups 
consisting of twenty casks each, as shown in our en- 
graving, to which we have already referred. 

We must now describe the union casks, and the 
manner in which they are mounted more minutely. 
The union casks, as now used, have generally a capacity 
of about four barrels eachj,and. instead of, being placed 
on the ground, as in Mr,,Walker's original plans, 
shawn by Figs. 4 and 5 om.the preceding page, they 
afte slung on axes resting in bearings carried by a 
sircee ooden fees Usually the son as Sa 
in double rows, eugh frame, supporting twelve; to 
twenty casks. Above the,casksis placed a lang geast- 
trough, just as in Mr. Walker’s arrangement,,..the 
bottom of this trough commumieating, according, to 
one plan, with each ¢ask by a movable pipe, which. can 
be closed with a plug. Lach cask is also fitted on the 
upper side with a bent pipe, or “swan-neck,” through 
which the yeast is discharged into the trough, whilst 
at the underside is a cock, through which the conteuts 
can be drawn off and discharged into a trough leading 
to the settling tanks. The cock just mentioned pro- 
jects a few inches into the cask, as shown in the en- 
graving on page 572, so that only the clear beer is 
drawn off through it, the dregs remaining in the casks. 
Under ordinary circumstances, each cask is secured by 
a bolt, so that the swan-neck stands in a vertical posi- 
tion, but by withdrawing this bolt and removing the 
pipe by which the cask is connected to the bottom of 
the trough, each ‘cask is left free to revolve, and can 
thus be easily washed out and cleansed. 

When the casks are mounted in the manner we have 
described, the method of using them is as follows: 
The ale to be cleansed: is pumped, or otherwise ran, 
into the yeast trough above the easks, and the plu 
which close the pipes leading from the bottom of this 
trough being removed, the liquor runs down into the 





casks. When the latter are filled the wooden plugs 
are again inserted, and the swan-necks are thus left as 
the sole vents throvgh which yeast can 6 
The yeast as it is formed therefore rises through 
swan-necks, as. we explained. when speaking of Mr. 
} Walker’s plans, and flows over into the yeast trough. 
To supply the loss of ale. which on 
cleansing, and thus keep the casks each 
latter is connected by a small branch pipe to a 
which runs parallel to each range of and com- 
municates at one end with a reservoir termed a feeder. 
This reservoir is shown in Fige. Land 2 on page 529 
of our last number, and it is placed at a slightly lower 
level than the yeast trough, so that any ale settling 
down from the yeast in ‘the latter may drain into it 
through holes provided for the purpose. 

We have described the above method of arranging 
the connexions of union casks because itis one that 
has been very largely adopted at the Burton breweries, 
but at the same time we must, say that it.is by no 
means tie best that can be employed. Inthe first 
place, the plugs, by which the pipes leading from the 
bottom of the yeast trough to each cask are closed, are 
apt to fit badly or be carelessly inserted, thus prevent- 
ing the cleansing process from going on in the proper 
manner, and secondly, the fact of the casks being con- 
nected to the trough gives additional trouble when 
they have to be disconnected for cleaning. For these 
reasons the pipes by which the casks are placed in 
communication with the yeast trough have in a number 
of instances been donesaway with, the casks bein 
filled as well as “topped»up” through the pipe Dhick 
we have mentioned as being carried parallel with each 
range. In such cases the pipe is of course made 
larger than when used for topping up merely. . .. 

To still further reduce, the labour incidental topthe 
disconnexion of the casks,for cleaning, Messrs, EB. 

W. Pontifex and Wood some time ago introduced, and 
patented the plan of filling and feeding each cask 
through one of its axes, which is made hollow forthe 
purpose. Messrs. Pontifex and Wood’s arrangement 
will be readily understood from the engravings which 
we published on page 529 of our last number... If, will 
be seen from these views. that.at-one end of each cask 
the axis.or trunnion, which is cast in one piece.with _ 
the cast-iron cross fixed to the head, is made hollow 
and is fitted with a brass bush secured in its bya 
nut at its inner end. At this inner end the, bush. or 
tube is made conical, so that it fits tightly into the. 
hole in the head of the cask, whilst at the other end it 
has a spherical bearing formed on it which fits, into a 
corresponding seat at the end of the branch pipe from 
which the cask is to be filled. The spherical bearing 
and its seat are held in close contact by means of bolts 
the nuts of which exert their pressure through spir 
springs, as shown in Fig. 3. By this means a joint is 
obtained, which, although perfectly tight, does not 
interfere with the rotation of the cask. The main pipe 
running along each range of union casks communi- 
cates both with the feed reservoir and with the fer- 
menting tuns, it being furnished with cocks, as showl 
in Fig. 2, by which the supply from either source can 
be regulated at pleasure. h branch pipe is also 
furnished with a cock for regulating the supply to the 
particular cask to which it belongs, and each branch is 
also formed for a portion of its length of flexible tubi 

to enable the lower end to be disconnected. readily if 
necessary. . Altogether Messrs. Pontifex and Wood’s 
union cask fittings are very neatly carried out, and 
where they are"used it is only necessary:to remoye the 
swan-necks and the racking eoeks. when the casks 
have to be rotated for cleaning, no joints having to be 
broken. ‘For turning the casks, spur wheels and crank 
handles are provided, as shown in Fig..2. 

The yeast troughs belonging to the union casks are 
in almost all-instances fitted with attemperating pipes, 
through which water can be circulated to keep the 
yeast cool, when the atmospheric temperature renders 
such a course advisable. At some of the best arranged 
a as for instance at ee Salt and Co.’s, at 

urton, attemperati ipes. 0 st t Ss are 
sovfitted, that by amare ads me srw gyn 
fixed to the ceiling, they can be readily lifted ‘up quite 
clear of the troughs when the latter have'to be cleaned 
out. ‘ : 
At many of the breweries, also, the union casks are 
fitted with attemperators, these being of various forms. 
A very good arrangement of attemperators for union 
casks is that adopted by, Messrs. Pontifex and Wood, 
and which-we illustrate. on 572. The attem 
rator, there shown, consists. of a hollow brass plug 
screwed into a suitable mounting on the top of the 
cask, this plug having two nozzles, which respectively 
eommunieate each with one of the tinned copper pipes 
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which extend from the plug into the cask. These pipes 
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are connected at their inner ends, and a, current of 
water can thus be made to enter at one nozzle, flow 
down the corresponding pipe, and return by the other, 
to be disch by the second nozzle. The nozzles 
are respectively connected by flexible tubing to cold 
water and return pipes led along the sides of the yeast 
trough, as shown in the engravings. These attem 

rators can -be very readily removed, and the holes 
through which they were inserted being closed by 
plugs, the casks can be rotated for cleansing in the 


usual way. 

We aa now say a few words respecting’ the Un- 
tergéhrung, or system of fermentation from below, 
which is followed by the Bavarian brewers in the 
manufacture of some of their beers. This system differs 
very materially from any followed in this country, and 
the prindiples on which it is founded we shall now 
endeavour to explain. In the ordinary process of 
fermentation there ‘is‘a considerable evolution of yeas‘, 
due, as We have a explained, to-a portion of the 
juten being rendered insoluble’ by ‘oxidation, and 
a cattied up to the surface by the ascending 
bubbles 6f ‘carbonic acid, produced by ‘the oxidation 
of the sugar. As, however, wort is, proportionally, 
richer in’ gluten than in*saccharine ‘matter, there re- 
mains, even after cleansing, a Certain quantity of gluten 
dissolved Wt beer; and it is the subsequent absorb- 
tion of offen from the*air by this gluten, and the 
consequest decomposition of the lattery.which induces 
an acetous fermentation, and causes the beer to-turn 


sour. The object“of tre a — ‘to'com- 
letely tlear the wort'of gluten; atid’ by'thus removing 
ie oxilisa ‘inatters retider the beer incapable’ of) 
‘being turned sour) by even™a prolonged exposure to’ 
the atmospheiec<* (i-1') Firth) Si-caeipeirs 
To effect this sedrationtof the g! the Bavarian. 
brewers, instead ‘bf adding ordinary y ‘tothe’ wort, 
mix it with 4 peculiar kind of deposited 'yeast, which 


is termed in German Unterhefe, and respecting which 
we shall have more to say presently. The fermenta- 
tion is carried on in yes enero shallow backs or 
squares placed in cool cellars, where the atmospheric 
temperature is not allowed to exceed from 46° to 
50°; and the process lasts-three or four weeks, the 
carbonic acid gas. being disengaged in very minute 
bubbles that carry up a mere film of froth with them. 
The insoluble gluten or yeast is deposited at the 
bottom of-the fermenting vessels as a viscid sediment, 
‘which is the Unterhefe slready mentioned. 

This deposited yeast is gluten oxidised in a state of 
érémacausis, or slow combustion, whilst the ordinary 
surface yeast is gluten oxidised ina state of putrefac- 
tion, and the former, when added. fo wort at a low 
temperature, is ineeniote of causing the direct oxida- 
tion of the gluten issolved in the wort, although it 
possesses the power of causing the transformation of 
the saccharine matter into alcohol and carbonic acid. 
In the Bavarian process, therefore, the oxidation of 
the gluten has to be effected by the action of the 
atmosphere, and the large area exposed by the ferment- 
ing vessels, together with the freedom of the surface 
of the beer from any protecting layer of yeast, — 
every facility‘for this atmospheric action to take place. 

ere, however, there is another matter to be con- 
sidered, and that is the temperature at which the 
process is cartied on. We have already said that it is 
the decomposition of the gluten by oxidation which 
ives rise to an aceti¢ fermentation in the alcohol of 
the beer; and it might, therefore, be at first supposed 
that the very atmospheric action which causes the 
Bavarian beer to deposit its glaten would also induce 
an acetic fermentation*in’ the wort. Suchan‘oecur~| 


aes the sedimentary fermentation at a temperature 
We we wi ran pig ne event of the Bovine i 
process being adopted in this country, i 

ments would have to be employ geet st the 
atmosphere of the fermenting rooms at the required 
low temperature ; but even where the ordinary pro- 
cesses are followed, it is in very many instances de- 
sirable that such arrangements should be provided. 
For instance, it is well known that during the summer 
months the high atmospheric temperature prevents, to 
a great extent, the successful manufacture of the best 
kinds of malt liquor, and a loss of time is thus occa- 
sioned to the brewer, which it is in many instances of 
great importance to avoid. It was with a view of pre- 
venting this loss, and at the same time affording a 


spheric attemperator, on page 135 of our fourth 


mB 


well brewed they may be 
kept from twice to three times that period with ad- 
vantage. As for the London porter it now seldom re- 
mains in a vat more than a month, and as a rule it is 
stored for much less than this time—in fact, often only 


for a py bead two. 
The change effected in beer by storing it in close 
vessels appears to be due to an obscure fermentation 


which goes on for a considerable period, this fermen- 
tation resulting in the impregnation of the liquor with 


more perfect control over the process of fermentation | carbonic acidgas. Dr. Ure considers §hat the quality 
that Mr; Andrew Berelsy Walker, of Warrington, de.|. of heer never remains stationary when in the store 
signed and introduced his a ic tun-room at-|-vats, and that from the moment it ceases to improve 
temperator—an. apparatus which deserves~'to be far'}it:begins to erate by the commencement of an 
more widely known amongst brewers than it now is.} acetic: Ri aap en waty, va 

We illustrated and described Mr. Walker’s atmo-|° “Tore ‘made usually from isin- 


uently pes ay Finings are prepared 
or mate used in its 















volume; but it is, nevertheless, advisable that we ng the. isinglass, 
should repeat some particulars of it here. It consists pace ch assole skins, sounds of codfish, &., in a 
of a fan, by the aid of which.a supply of air is forced } vessel, and covering it, to asdepth of. or 6 in. with 
to traverse a number of flattened:tubes immersed in | vinegarorsour old beer. W. we isinglass has softened 
cold water, or surrounded by ice or a freezing mixture, | and swollen up, so as to\absorh. tis, Aquor, a farther 
the air, after being thus suas being led off by a pipe} supply of sour, beer is,added,.and—the mixture well 
which communicates with another pipe extending over | stirred up, the process being. repeated until the whole 
‘the range of tuns in the tun-room.- From ‘this ” becomes of an. uniform consis . In some breweries 
ine a branch is led down into each tun; these branches | the “pulpy liquid thus, obtained is mixed with weak 
b furnished’ at their lower ends with’ perforated | bright beer, and strdined throug ta! hair sieve, whilst 
roses, which distribute the, cold air a short distance |in other cages it is thinned with the bright beer and 
‘above ‘the surface of the wort. Hach. branch is: fury| them\allowed. to become cleam by'depositing the in- 
‘nished with’ a slide, so that the supply of air to each} soluble matters:containediimit'in settling tanks. The 
tun cam be regulated. By the aid of this arrangement: | final grave of the finings should be ‘about 1.025. 
the temperature of the air above the surface of the} “In using finings they should be'fitst mixed up with 


fermenting wort can be kept at just that point which 
is found to produce the best results, and a command 
over the process is thus given which is impossible to 
obtain under ordinary circumstances. Mr. Walker, 
himself a practical brewer of established reputation, has 
thoroughly tested the atmospheric attemperator in his 
own brewery with the best results, and by its aid he has 
been enabled to obtain as perfectly satisfactory fermen- 
tation in the summer months as in the winter season. 
‘Mr. Walker’s plan is now in use at several breweries, 
and amongst them Messrs. Alexander Perry and Co.’s, 
Dublin, and Messrs. Warwick and Son's, Newark. 
Besides employing the atmospheric attemperator for 
regulating the temperature of the air above the fer- 
menting wort, Mr. Walker uses it to preserve the 
yeast m-the yeast troughs during the process pf 
cleansing, and also for attemperating the air of malt- 
ing rooms, so that malt may be made as well in 
summer as winter, and for both these purposes it is 
well adapted. The manufacturers of Mr Walker’s 
atmospheric attemperators are, we should state, 
Messrs. Morton and Wilson, of Stockton-on-Tees. 


Vattine aNnD Fuxmne, 

During the early part of the presenticentary, when 
there was & Paw emand for “hard” rng it was 
the practice of the London brewers to keep immense 
stocks of their porter in store vats for eighteen. months 
or two years. The store vats; some o ich were 
of enormous size, were made’ of well seasoned oak 
strongly hooped, and their’heads were ¢overed with 
sand, so as to extlude the air as mitch’ as possible. 
In 1814 vat at Messrs. Meux’s brewery, containing 
3500. barrels, burst, and: its?contents: overthrew the 





rence is, however, prévented’ by the low temperatare} walls ofan adjoining house, gnd’killed some of the in- 
maintained in the ff temperatiire'} mates besides injuring others, At the present time 


rooms, a 
which is below that af? whieh the acetic ferment 
of alcohol will take place.) We thus see that this 
temperature of the f¢ rooms is a most essent 


element to the success of the Bavarian process, ' 




















is one which it would reqtiite special arrangements*te’ 
insure in the event ofitliat process ever-being adopted 
in this country. 9 ""),j eee ee Bee 
© Uniterkefe eniployed by the“ Bavarian beewers 
may, by nd time and trouble, beypre- 
ad. from’o TiAsome of the Jatter 
added t# Wo see ho gis 
and B SloWfer sallowed to take plape, 
east ‘willbe y carried upto 
the stikfaté as usual! Gf'now this deposited yeast be 
collected and used another fermentation, 
this will result itt the di fion of a bottom yeast still 
more resembling Unterhefe; and répeating-these ope- 
rations the genuine Unterhefe is at ie obtained. 


This Unterhefe is incapable of giving rise to the ordi- 







io} the practice of. vattin 







*)| ments there are) also 
capacity now p F 
thostever, have to beanc 


beer for considerable periods is 
¢ followed,’a considerable proportion, in jfact, not 
ing put into.,watsat casked direct: from the 
tanks;\* Abithe largé Londom breweries, how- 











pever; ‘there are ee ae See 
thins, for instance,at Messrs,Barclay’s there, are 175 
of these vats, the s ying \a_capacity of 3500 
barrels: At Messrs pats, with 
a ¢ombined: ity of 100,000 s/dand at 


| Messrs. Hi Mere, Wales , 


if the old syste: 
now adopted at F : : 
Ata large nah SOE esas practice 
pump or run-th from the cleansing rounds 
tanks or racking 8q —sometimes passing 
9, md a refrigerator om its way—and after 2 allow- 


rrr 
g 


to 


a bulk of the beer to be clarified, and after being 
whisked up the mixture should be poured into the 
main body, and well stirred in. After this the beer 
should be allowed to stand about 24 hours, when, if 
all is right, the impurities will be deposited. Dr. Ure 
considers that the clarifying action of isinglass is due 
to the tannin of the hops combining with the fluid 
gelatine, and forming a flocculent mass which en- 
velopes the muddy particles of the beer and carries 
them to the bottom as it falls; and this explanation 
appears to be true one. 

Of course isinglass varies considerably in value, and 
it is important that brewers should have a ready 
means 0 judging of its \ yee 7 The best isinglass 
consists almost entirely of gelatine, and does not 
contain more than two per cent. of matters which are 
insoluble in water. One method of testing isinglass, 
therefore, consists in placing a known quantity of it in 
water, grein and weighing the insoluble matters 
which may be separated by straining the solution. 
Another test consists in steeping the isinglass in spirits 
of wine, in which liquid gelatine is insoluble, and then 
adding a few drops of tincture of galls. If a deposit 
is formed it shows the existence of impurities, whilst 
if the liquid remains clear there is a strong presump- 
tion that the isinglass is of good quality. 

The most thoroughly practical—and at the same 
time simple—method of testing the value of isinglass, 
or of other materials used in the manufacture of finings, 
is that some time ago introduced by Mr. Joshua Crock- 
ford at Messrs. Gombe and: -Delafield’s brewery, and 
which is now regularly used at that establishment. 
Mr. Crockford’s plan consists in dissolving a certain 
weight of the isinglass to be tested in a fixed quantity 
of sour beer, and then pouring the solution into a 
funnel, the neck or spout of which is carefully bored 
out to a known diameter (about in.) The solution 
is allowed to flow from the funnel into a graduated 
glass measure for a period of time measured by a sand- 

lass, and the quantity of solution which has run 
through in this time indicates at once the quality of 
the is Of course the better the quality of the 
latter the thicker will be the solution, and the more 
slowly will it flow from the funnel. Mr. Crockford’s 

lan affords a beautiful simple method of obtaining a 
thoroughly reliable indication of the value of the ma- 
terial tested, and the process has the recommendation 
that it requires no particular skill, but merely ordinary 
care for its application. 





With the present article we conclude the series on 
‘« Brewing and Breweries,” which has been continued 
in this journal: for-some months past; and we gladly 
avail ourselves’ of the opportunity now affo us 
to return our thanks to the numerous friends—brewers, 








nary surface fermentation, and it is only Capable of 
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brewers’ engineers, and others—who have so kindly 
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furnished us with the varied data which we, of 
necessity, required. It would be impossible, even if it 
were necessary, for us to give here the names of all to 
whom we are indebted. The services rendered us by 
many have been already acknowledged in the course 
of the different articles ; whilst to the others we can 
but offer our renewed thanks for their valuable co- 
operation. And here we should state that in conclud- 
ing our series of articles we have not taken leave of 
breweries ; there are yet many varieties of brewery 
plant, such as hop presses, cask-cleaning machines, 
pumps, yeast presses, &c., of which we have’ as yet 
ad nothing to say, and it is our intention, therefore, to 
treat of them independently in separate articles ; whilst 
we shallalso, in an early number, devote some,space to 
a consideration of the principles upon which breweries 
generally ought to be constructed and arranged. 





DONKEY PUMP. 

WE annex engravings of a small donkey pump constructed 
at the Montola Ironworks, Sweden ; and the arrangement of 
which presents some peculiarities. The steam and pum 
cylinders, base-plate, and standard carrying the crank-sha 
bearings are all cast in one piece; the standard being hollow 
and forming an air vessel above the delivery valves of the 
pump. Both the pump and steam cylinder are single acting, 
and their pl are coupled to cranks placed opposite to 
each other, so that the pump plunger ascends when the steam 
plunger descends, and vice versd. The down, or forcing, 
stroke of the pump is thus effected by the steam pressure on 
the under side of the plunger in the steam. cylinder, whilst 
the return stroke is effected by the momentum of the fly 
wheel. The distribution of the steam to the steam cylinder 
is effected by a simple piston valve worked from an overhung 
crank, as shown in Fig. 3, whilst the pump valves are of 
india-rubber, and are arranged so as to be very readily 
accessible. The throw of the crank, from which the pump 
plunger is worked, can be varied, its details being shown by 

‘igs. 6and 6. An engraving of this pump, which is alto- 
gone well and compactly arranged, appears in Mr. Bourne’s 
new work on “ Steam, Gas, and Air Engines.” 











Tue Mrptayp Rartway.—The post of secretary to the 
Midland Railway has been given to Mr. James Williams, of 
the Great Western Railway. From 100 candidates the 
contest at last lay between five, and the unsuccessful four 
included Mr. Thomas Dixon, late of the Railway Clearing- 
house, and now secretary of the Alexandra Palace Company ; 
Mr. Jenkins, assistant secretary of the Brighton line; Mr. 
Holt, assistant secretary of the Lancashire and Yorkshire ; 
and Mr, Page, of the Post Office. 
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DONKEY ENGINE. 


CONSTRUCTED AT THE MONTOLA IRONWORKS, SWEDEN. 
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ROBERTSON’S ASHES EJECTOR. 
Mr. James Ropertsoy, of Glasgow, an well 
known as the inventor of the frictional gearing ing his 
name, has recently introduced an ingenious Ko sor pred of 
Se eng Saher ee of steam 
vessels. is apparatus, which we illustrate below, consists 
simply of a pipe, a, led from the stoke-hold to a di 
ing in vessel’s side above the water line, this pipe 


opening 
being provided at its lower end with a mouthpiece, 5, in 
Fic.t. ; 




















which the ashes are placed, and, being fitted with a steam 
jet, which causes an induced air current, and carries the 
ashes up the pipe, a, as fast as they can be conveniently 
shovelled forwards. A self-acting valve, d, is fitted to the 
discharging end of the pipe, a, to prevent the entrance of 
water when the vessel rolls. When the apparatus is in 
action, this valve is kept open by the escaping current. 

As usually supplied to steamers, the internal diameter of 
the ejector and ashes pipe is 6in., the diameter being con- 
tracted at the lower mouthpiece to 5}in. The object of this 
contraction is to forma kind of gauge of the ashes, &., in- 
serted, any piece passing the mouthpiece being sure to 
traverse the remainder of the pipe freely. As there is no 
grating or other obstruction inside the pipe, there is no ten- 

ency to choke. It is stated by Mr. bertson that the 
amount of steam used by the apparatus when in action is 
about equal to that required by a six-horse engine; but as 
the ejector will, in steamers with engines of ordinary size, 
discharge in a few minutes all the ashes produced during a 
five or six hours’ run, the total quantity of steam used is in- 
considerable. The steam required may be at any pressure 
about 10 1b. per square inch, the higher the pressure the less 
being the quantity required. The ashes do not require 
quenching before being shovelled into the apparatus, as they 
are at once extinguished by the steam. ‘The apparatus we 
have described has been recently tested at Sheerness on one 
of H.M. vessels, and we understand that the results have 
been very satisfactory. The arrangement is a véry conve- 
nient one, and if on further trial it continues to prove 
thoroughly efficient, as-we have no doubt it will do, we ex- 
pect to see it largely adopted. 


MONT CENIS RAILWAY. 
To tHe Epitor oF ENGINEERING, 
S1r,—Permit me to put you right in a matter of fact. I 
sent you a short note, last year, in relation to the above 
undertaking, and neither previously nor subsequently, until 
the 25th ult., did I ever address to you a word, public or 
rivate, since the commencement of the work, respecting it. 
t is, therefore, not the case as stated in your journal, last 
week, that Iam “always writing inconclusive, if not silly, 
letters every time the Mont Cenis engiries are mentioned by 
us.” It may appear to you “inconclusive if not silly” to 
exhibit the inaccuracy of your statements, and also to point 
out, as I did last week, that the engines, such as they are, 
have conducted regular traffic for the first time over a 
mountain railway, but in this opinion 1 do not agree with 
you. You are positively mistaken also in supposing that I 
am “uneasy” under your criticism; but perhaps, as is 
natural, you over-estimate its weight and value. I certainly 
think anes have written on this subject at times in ig- 
norance of facts—that the objections you have raised have 
all been fi and di i, and ? differ from you in 
thinking that any novel plan of railway traction may be 
safely introduced on a large scale without being previous! 
tested, but I see nothing in differences of opinion on su 
points to cause any uneasiness. 
wa You are ap’ mtly unaware that I am in no way re- 
sponsible for the type of engine— involving complicated 
arrangements — actually adopted. This type was recom- 
mended by the French commission of eminent engincers ap- 
pointed to examine the. whole subject previously to the grant 
of the concession, and was finally determined upon after full 
— by the or nthe Directors, the engineer of the com- 
pany, and ot tlemen interested in the project. Being pre- 
sent, I concurred with them in inking, PiTstill think: that 
it would not have been prudent at that time to-adopt any new 
or untried arrangement, or to deviate from the of engine 
which was then considered to have yielded exccllent 
results. Though there are modifications of detail, and the 
present engines are more powerful, they are of the same 
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Except for some changes made in the bearing wheels against | of 


my opinion, I throw no responsibility as regards design of the 
engine upon Mr. Fell, as he was not consulted thereon. I have 
always contended that the horizontal wheel principle neces- 
sarily involved complication, and instead of vague denuncia- 
tions I would be obliged if you would point out how, without 
introducing more serious defects, this can be materially 
reduced. 

‘You have apparently forgotten that the first central rail 
engine constructed in this country was a four-cylinder engine, 
complicated no doubt, as might reasonably be ex con- 
sidering the limited time allowed for consideration; but at 
the preliminary discussion it was generally i (per- 
haps erroneously) that the two-cylinder engine could always 
be made the least complicated of the two. 

I cannot understand personally why m ppiness would 
have been promoted by not meeting Mr. Fell. one result 
of that meeting should be, as I Be per that mountain rail- 
yey one system or another will ultimately be established, 
I shall have no reason to be dissatisfied. 

The new engines under construction are on the same funda- 
mental principle as those already made, the details of driving 
gear being altered. It would Be strange if they were not 
“ superior’ to those now on the line, or if in this, or other 
parallel cases, improvements could not easily be effected when 
advantage can be taken of all the experience afforded by 
actual working, and all the knowlédge derived from first 
attempts is available. 

I remain, Sir, your obedient Servant, 

London, December, 1868. A. ALEXANDER. 

{Wx do not think that Mr. Alexander’s letter calls for any 
lengthened comment, as the spirit in which it. is written is 
sufficiently apparent. We may, however, state that in the 
case of the train referred to by us, the weight of the carriage 
and trucks alone, without their loads, was 8 tons 16 ewt., so 
that how the total weight of the train could be 7 tons, as 
stated by Mr. Alexander; we cannot say.—Ep. E.] 


SOCIETY OF ENGINEERS. 
December 7th, 1868. 
“On the Application of Steam to the Cultivation of the Soil.” 
By Batpwin Lata. 
(Continued from Page 538.) 

In 1839 Mr. Henry Pinkus proposed a series of inventions 
for cultivating the soil, of a ee ee character ; 
the main feature of which consisted in providing a central 
station containing the power, or prime mover, from which a 
series of underground pipes radiated to convenient parts of 
the farm. The power of the prime mover at the central 
station was to be transmitted through these Pipes either by 
compressed air, or by exhausting the pipe and so creating a 
vacuum; or the pipes might be used for the conveyance of 
gas from the central station; and, in 1840, the author also 
adapted the foregoing arrangement, so that the power of 
galvanic batteries at the central station might be transmitted 
and communicated to a travelling “ electro-magnetic engine.” 
From the pipes or insulated wires, as proposed to be laid 
down by the author of these inventions, at certain distances, 
junctions were to be made, so that the travelling engines 
could be connected with the wires or mains. The engine 
used for the purpose of drawing any agricultural imple- 
ment, carried a revolving reel, on which either a flexible 
tube or an insulated wire were intended to be carried: the inner 
end of the tube or wire was attached to the working parts of 
the engine, and the outer end was connected with the under- 
ground pipes or wires, and so the machinery was put in 
motion; and, as the engine advanced, the flexible tube or wire 
was uncoiled, if receding from the junction with the under- 

und pipes, or was wound up, if approaching the junction. 
Riainveution also relates to the substitution of a large vessel 
or reservoir to take the place of the reel and flexible hose, 
which reservoir will act as a reserve of power either by being 
exhausted of air or filled with gas. In this invention, when 
gas was intended to act as the motive power, the power was 
roduced by the “explosion of mixtures of carburetted 
 gareoeic or similar gas and atmospheric air in close cham- 
bers, so as to act against pistons and put them in motion.” 
Should the gas engine ever make such progress that its 
power may be depended on with the same certainty as steam 
power, and the power produced at as cheap a cost as that of 
the steam engine, then we have in this machine an embryo 
invention that may ultimately, in aome situations, drive t 
steam engine out of the field, especially in those districts 
where it is difficult t» procure water except at very great cost. 

In 1846, Sir James Caleb Anderson proposed a mode of 
working a traction engine to be used for the purpose of cul- 
tivating the soil. The engine was provided with a drum, 
round which a rope was intended to be in such a way 
that, as the rope was being unwound from one part of the 








drum, it was being wound up on the other , and to each 
end of this rope an anehor was attached. in operation, 
it ig intended that one of the anchors should be carried for- 


ward and fixed in the ground a considerable distance in 
advance of the engine, which, being then put in motion, 
draws itself and implements up to the anchor. While this is 
being done, and as the other portion of the rope is being un- 
wound from the drum of the machine, its anchor is intended 
to be carried forward by horses, so that, when the engine has 
pe eer up to the first anchor and its motion is reversed, it 
similar operations the whole field or farm is intended to be 
culti The same mode garage gf 
John Fowler in 1850, by D. 8. Brown in 1852, and by 


Roger in 1856. 
tn 1846, Messrs. Bonser and Pettitt introduced a rotary 
cultivator.- This machine, in one form, is intended to be 
drawn by horses; but it is mentioned that its inventors 


travel to the second anchor; and by a succession of | 4 


In 1846, Mr. James took out his first patent for a 
traction engine to be wed tor she cultivation of the soil 
the agency of steam power, which was further improved an: 
again patented by him in 1854. The principle of thi 

has been already described in the description of the invention 
of Edgeworth, in 1770; and the main features of the inven- 
tion consist in the increased area of ing surface that is 
given to the wheels by placing under them a broad portable 
tramway, which is moved and relaid by the engine as it pro- 


gresses. 

In 1847, Sir John Scott Lillie introduced certain ma- 
chinery for tilling the land, which consisted in: the ap- 
plication of ploughs and harrows attached to a carriage 
impelled by steam power. The machine has two sets 
of wheels placed at right angles to each other. One 
set support the carriage and implements when plough- 
ing or cultivating the soil; the other set are lowered and 
brought into action when the machine is required to move 
sideways, in order to bring the machine to operate on fresh 
land. On each side of the carriage are two skeleton drums, 
which carry an endless tramway formed of planks and 
es ym plates hinged together, on which the bearing 
wheels of the machine travel. A double mould or ridge 
plough is fixed at each end of the carriage, in order to clear 
the way for the bearing wheels of the machine. The culti- 
vating ae consists of a rotary cultivator, driven by 
gearing from the main wheels of the machine, which rotary 
cultivator is preceded by coulters, or cutting irons, which are 
attached to the frame of the machine. The invention also 
relates to the application of “a high pressure steam engine 
on the carriage frame for the pugpose of impelling the ma- 
chine, by turning a whelp wheel, and causing it to draw in a 
rope” attached to grapnels on each side of the field, in a 
manner somewhat new. 

At different times various machines have been proposed 
that imitate more or less the ordinary operations of manual 

abour in the cultivation of the soil. One of these machines 
was proposed in 1847, by Pierre P. C. Barrat, and consisted 
inan “ a of one or two rows of teeth, to which, 
on the one hand, a rotary alternate movement is’ given, 
and, on the. other hand, a to-and-fro movement, in such a 
manner as to imitate as much as possible the work of 
the hand with a mattock, whereby the earth is returned 
to the ground after it is raised.” This machine consists 
of a steam one mounted on four broad wheels, and 
supplied at the back with a frame, containing two rows of 
mattocks. Each mattock has a fished head, and is fitted to 
a straight shaft or handle. Each handle is inserted in a 
metal socket fixed on a horizontal shaft, upon which it is 
capable of freely turning, in order that all the mattocks may 
have an independent action. All the mattocks are mounted 
on the same shaft, yet they act in two rows; this is owing to 
tne handles of the row nearest the shaft being shorter than 
the handles of the mattocks in the other row. “The mat- 
tocks of the foremost row enter the earth to the depth of from 
7 to 12 in., according to the nature of the soil ; while those of 
the back row work in the place where the front mattocks had 

reviously operated, and penetrate the earth to a greater 
hepth.” The shaft that carries the mattocks has two distinct 
movements, or a rectilinear movement in guides attached to 
the frame of the machine, and “ an alternate circular motion.” 
The penetration of the mattocks into the soil is increased by 
the pressure of a spring acting on them. 

A at number of machines worked on the traction 
principle, which, more or less, are intended to copy the ordi- 

methods applied whén manual labour is applied for the 
cultivation of the soil, have from time to time been invented ; 
and some of them have been proposed as implements that 
may be used in carrying on excavation for engineering works, 
as well as for the purpose of cultivation. On the roll of these 
digging maehines we have the following inventions : in 1850, 
that of P. R. Hodge; in 1861, that of Guthrie; in 1852, 
those of M. J. Roberts and D. D. Kyle; in 1853, those of W. 
J. Curtis, T. Gilgenheimb, J. 8. Wilson, H. O’Connor, W. E. 
Newton, R. A. Brooman, H. Jeanneret, A. Dussuc, and J. 
Baner; in 1855, those of T. Gilgenheimb and H. W. Ford; 
and in 1856, that of J. B. Robinson. Since which time a few 
others have been proposed. 

The system of rotary cultivation has had many advocates, 
and a! one time was in great favour; great things were ex- 
pected of it. We have already seen that Bonser introduced 
ro’ cultivators in 1846, and Sir J. 8. Lillie in 1847; in 
1849 James Usher introduced a rotary cultivator and traction 

ine. In this invention the author fixes a number of 
curved ploughs in the same plane round the axis of the shaft 
that carries them, so that they come into action alternately. 
The power of the machine is applied to give motion to the 
revolving ploughs, and these ploughs, as they enter the earth - 
and travel through it, cause the machine to travel forward. 

As further examples of rotary cultivators, we may take. 
the invention of John Bethell, which was patented in 1852, 
which apparatus consists of a rotary digger attached to an 
ordinary steam engine. It consists of a number of prongs 
or tines arranged round a drum or shaft in a helical direc- 
tion. ‘The rotary cultivator turns in bearings, made at 
the end of a frame, or a pair of lever arms, secured to 
either the front or back part of the carriage in such 
a manner that it may be raised or lowered as may be re- 
uired. The steam engine in this case actuated the re- 
volving cultivators by means of a band driven from a rigger 
on the main shaft of the engine ; and, when put to work, it 
was intended that the whole machine should be drawn over 
the land to be cultivated by horses. From a statement made 
by Mr. Bethell at the Society of Arts in January, 1856, it 





appears that up to that period the machine had been at work 
with various alterations, which from time to time suggested 
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acre, ee emer ord © pe bod dra ancherye om 
mode. e engine was wo! at a pressure 
45 lb. In 1857 Mr. Bethell further improved upon his ma- 
chine by attaching it to a locomotive engine, the wheels 
which were fitted with Boydell’s rails. 

Tn 1853. Mr: R. Romaine, of Peterborough, Canada, ob- 
tained letters patent for “digging, pulverising, levelling, 
drilling, and rolling the soil, sowing seeds, depositing 
i mowing, making drains, and perform- 
ing other agricultural operations by mechanism actuated 
directly by a steam engine, but traversed or conveyed over 
the land by horse power, or by the power of an additional 
steam engine. In January, 1854, the author of this inven- 
tion proposed to substitute a rotary engine for the recipro- 
cating engine to propel the machine. The invention ‘was 
further improved by him in July, 1854, and January, 1855, 
and again in September, 1866; and, by virtue of the various 
improvements, it was made a traction engine working the 
rotary cultivator attached to the frame. 

The first machine drawn by horses was tried on Mr. Mechi’s 
farm, and failed at its work. The high velocity of the culti- 
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vator required more power than the we was capable of | i 


supplying. One of the most successful of Mr. Romaine’s 
machines was manufactured at the Beverley Tronworks, 
under the direction of Mr. Alfred Crosskill. The latest form 
of engine consisted of a double eylinder 12-horse power en- 
gine and boiler attached to a suitable frame, which was 
mounted upon a pair of righ wheels, with two wheels at the 
front for steering, and a fifth wheel at the back for regulat- 
ing the depth of the cultivator. The cultivator consisted of 
a drum, 2 ft. 6in. in diameter, made of boiler plates, on 
which were fastened the ploughs or tines for cultivating, 
somewhat resembling the scarifying paring shares of Cole- 
man. The cultivator was so arranged that it could be lowered 
by @ toothed rack and screw motion to any required depth, 
and was actuated by parallel connecting rods transmitting 
the power of the engine from the toothed gearing at the fore 
part of the machine. The cultivator, when at work, made 
from 40 to 50 revolutions per minute, and the machine was 
en forward at the rate of about “a mile an hour.” 
The rotary cultivator of this engine was much wider than 
the track of the engine, so that, when at work, it en- 
tirely obliterated the track made by the wheels. This ma- 
chine eost 800/., and is stated to be capable of cultivating. 
from four to seven acres of land per day, at a cost varying 
from 5s. to 10s. per acre. 

A machine on this plan, but somewhat simplified, is de- 
cribed by Mr. Algernon Clarke in his prize essay on the 
“ Application of Steam Power to the Cultivation of the Soil ;” 
it was manufactured by “ Mr. W. H. Nash, of Cubitt Town, 
Isle of Dogs.” The whole machine was 18 ft. long, 10 ft. 
wide, and weighed 12 tons. The cultivator was 8 ft. wide, 
the whole diameter from the extremity of tine to tine was 
53 in., and the tines projected Min. from the drum of the 


cultivator. The weight of the cultivator is “about 7 ewt., | in 


and in its lever frame it is free to‘play up or down, in order 
to meet the irregular contour of the ground to be cultivated, 
but is guarded against any severe variation in depth by the 
wheel that regulates the depth of the cultivator. Owing to 
this arrangement of the cultivator, while it will cut up amy 
ordinary obstruction to its pragress, it will rise out of its 
work and pass over any impediment that it cannot break up. 
In this machine the implement is lifted out of its work by 
two cylinders and pistons, to the rods of which chains ate 
attaehed, which are secured to the lever frame of the culti- 
vator, s0 that when steam is admitted into these cylinders 
the lever frame is raised to any required height. Mr. Clarke 
says that he saw this machine at work at Royston, in Cam- 
bridgeshire, “‘on a age of mown stubble—a light, chalky, 
turnip soil, of a quality that turns sticky with wet, but dry 
and fri at that time. The main wheels, of 64 ft. in dia- 
meter, made of T-iron spokes, and plate-iron felloes, 21 in. 
broad, sunk very considerably into this land, plainly showing 
the necessity for having flat platforms, like those of the ‘ end- 
less railway,’ over which the heavily weighted wheels might 
roll, but difficulty of turning short round upon these 
‘shoes’ appears to be hardly overeome at present. ‘he shares 
or cutters were arranged three ina row or ring, three suc- 
cessive cuts cing tanto in one revolution of the cylinder, and 
the advance for each cut being about 6 in. The digger made 
30 and 40 revolutions per minute, the engine running at 
from 120 to 160 strokes per minute, varying according to 
slight elevations and dépressions in the ground. The earth 
was well nar whe ¢ the thirty-three cutters (that is, 
eleven rows), and tu up in small spits, beautifully broken, 
much like spade work, the ee not exceeding 6in., or 
rather 6in. at one end of the digger and 4in. at the other, 
owing to want of rigidity in the lever frame, This it is pro- 
Based to remedy by partly bearing up the end whieh ig not 
supported by the small. travelling wheel by means of the 
‘hydraulic,’ and this wheel algo is to he placed exactly op- 
posite the end of the digging eylinder, so as to adjust t 

depth of the culture more accurately. In deeper tillage the 
action of the machine is far more effeetive and economical, 
and it is able to dig 12in. and even 16in. deep. A of 
23 chains ‘ was’ cultivated in 23 minutes, including 14 minutes 
stopping, turning, and setting in again; and, as the breadth 
of work is 7} it., the extent dug in a day of 10 hours is 
reps | 7 acres. The engine, working at 701b. pressure, may 
be called 20-horse power, though it may be worked up to 
80 or 90 Ib. if required, and henee the expenses may be esti- 
mated,” which he estimates at from 6s, to 6s. 6d. per acre, 
the machine costing 700/, At the same time he states 
“this is extraordimary , ecomomy, when we consider the 
























which a traction ine co wed to enter upor 
land with safety is very limited, the result has that 
traction engines have not realised all the adyantagés that 
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earth under cultivation, like the plough or spade, is so ap- 

lied to the soil as to reduce it by abrasion to the required 
Hilth or fineness. This abrasion is performed by a series of 
dises or wheels, fixed on a rotating axis actuated by steam 
power, the phery of which are furnished with 
radiating its or cutters. The rotary motion of the discs 
is communicated from the steam engine, from which also the 
progressive motion of the machine is derived. The two 

20t are independent of each other, and so arranged that 
a rapid motion may be given to the cutters, while the pro- 
gressive motion is , OF suspended altogether, as at com- 
mencing. The gearing is such that the respective speeds can 
be varied at pleasure to suit the riature of the soil. The 
cutters, by their rotary action, first enter the soil, making a 
pone he trench, which, during the pregress of the ma- 
chine, is constantly preserved at the required depth, and the 
soil, abraded and cut down as the machine advances, is thrown 
off tangentially behind, and deposited in a comminuted, 
Saverted, apd aérated condition,” 
In 1857 Mr. T. Rickett a patent for a machine 
differing in one essential feature from the rotary cultivators 
already mentioned ; viz., that, while all the rotary cultivators 
before described have revolved in the direction of the ad- 
vaneing machine, and therefore rather favoured its pro- 
pulsion, in this machine of Rickett’s the cultivator in 
revolving was op to the motion of the engine in 
advancing, and the earth was raised by the cultivator, 
earried completely over, and deposited again by its own 
gravity at the beck of the cultivator. The sup advan- 
tage of this mode of working the cultivator is, “that the 
cutters are better able to cope with stony or very hard soils, 
and, entering the unmoved ground at the full depth, they 
avoid the difficulty of penetrating from the top when dry 
and baked by the sun;”’ but these supposed advantages 
would only be met with when working a moderate depth ; 
for, as a rule, the hardest ground is found in the “pan, or in- 
durated stratum of subsoil” that has already been referred 
to, and by the aid of steam power its. destructive effects 
should be removed. 

Of necessity, this rotary mode of cultivation being in great 
repute, we find that a number of persons have turned their 
attention to perfecting it; and, in addition to those already 
mentioned, we have invention of D. 8. Brown in 1851, of 
T. Lawes and D.S. Murphy in 1852, T. Atkins and P. Kelly 
in 1853, B. Coles in 1854, and R. Roger and Messrs. Moncton 
and Clark in $856, The great object of these rotary culti- 
vators has heen by mechanical] agency to produce a perfectly 
comminuted seed bed at one operation; and, so far as finely 
dividing the soil, they haye been tolerably successful; but it 
is ene ly # ience that a seed bed prepared in this way is 
not ex what is required; for, as Mr. Clark says, “the 
indi le yalue of a comminuted seed bed, and the utility 
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i t case icles are ly 
to y and coalesce.with each other with the cementing 
moisture of the first rainfall; but when wrought down from 





p state of clods by the natural process of we: > they 
are independent and ing, rather than inclined to su 
and adhere to one , their being replete with the 


moisture which has burst them into atoms out of solid cakes 

and slags; and thus we have both a cheaply obtained com- 

minutjon and a more permanent mould for the elements to 
in. 


' A great variety of traction engines haye been invented at 
yarjous times with a yiew either to drag plo or other 
Papanens Ons Se Ses, Rv! so to cultivate it, or fie See 
urpose 0} ee on common roads. 
Bne of the most engines is that of Messrs. Aveling 
and Porter. It has already been shown that yarious 
mote pore been pi at different times in order to 
t wer of steam engine to the progressive 

ae of fhe machine. In most woh 4 inventions the 
wer is communicated direct to the wheels of the machine, 
ut in 1856 a mode of propulsion was proposed by J. A. 
Longridge, which is here mentioned as showing another 
variety of the means that have been proposed for propelling 
traction engines. The mode of propulsion consists in the 
¢ i my ag 4 somew sighs fo the well-known 
serew propeller, to ulsion of a locomotive carriage 
over Jand for parineliarel pazpoees, the motive power being 
placed on the carriage, which moves on wheels (or rollers), 
¥ compe postion of the weight rests on the screw propeller, 


which is partially immersed in the land. The motive power 
to the rotatien of the screw, which adyances and 
| iage over the The i 
snake ; , ‘impelled b 
to or carriage i 
gerew carriage.” The application of power in this way is 
stated by its author as “principally adapted for the traction 
of hs, or other implements for inyerting the soil, in 
which ress amount of traction force is required.” 
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the ordinary power, but it must be seen, 
Foe ae hea hier bes poor 
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moving slowly over the ground will cause great 
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the of agriculture, by reason o races py Bi il 





$team culture is capable of” imparting, and therefore } find 
that they have been supe by other inventions more 
economieal and combining greater advantages. 

(To be continued.) 








NATURAL GAS. ' 
Wuat the interior of this globe of ours holds, whether it is 
a solid, a void or vacuum, or a seething mags of molten, 
rocks, a globe of liquid fire, we do not really know. The 
phenomena of earthquakes, yoleanoes, boiling springs, &c. ; 
the increasing heat as the e is ated ; the that 
the gy is greeter at the surface of the earth, or the 
level, than above it, and escape : mable gas 
rom artesian wells, seem to point to an internal inferno of 
fire. Centuries ago these phenomena were noticed, and their 
existence used as an evidence of a hell, the locality of which 
was the centre of the earth: Still, no one of these, nor all 
taken together, is absolute proof of an incandescent interior. 
We have never yet penctrated the crust of the globe, nor 
even probed the crater of a voleano and reached the great in- 
ternal cavity. If the erust is, as been estimated, about 
thirty miles thick, the amount of force necessary to raise the 
tons of liquid lava to the orifice of a mountain is simply in- 
conceivable, and its effects on the surrounding walls and the 
surface would be sufficient to materially muenge the physical 
characteristics of the country for hundreds of miles around. 
So, if the e uake receives its impetus of motion and its 
almost incalculable power from the agitetion of an internal 
sea of liquid igneous matter, confined within a crust of 
irty miles in thickness, and the throes of this sea are trans- 
mitted and communicated through this mass to the surface, 
would the most disastrous earthquake known to history or 
tradition be sufficient to account for the exercise of such a 
power? The force that could moye, or break, or shake the 
crust of the globe would be sufficient to turn our continents 
into bottomless seas and our oceans into mountainous deserts. 
At most, we have a shaking of the surface, a superficial dis- 
turbance of the ocean; but no di ce of the sea 
through some cavity reaching the mojten centre of the globe, 
and no vomiting forth of a consequent mass of steam, 
yapour, and lava sufficient.to destroy ‘all animal life, and to 
make the earth a desert. Voleanoes and uakes may 
be accounted for without descending to so great a depth. If 
the earth’s crust is thirty miles thick, there is ample toom 
for the reservoirs of all the power-generating materials 
necessary for the production of eruptions and earthquakes. 
That this crust is not solid or homogeneous is not only 
proved by theories based on analogous truths, but is actually 
demc trated by mining, well-boring, and the existence of 
immense caverns, with plains and hills and lakes—a sub- 
terranean la: . The increasing heat of the earth below 
the surface no more demands & vast internal furnace for its 
existence than does the superior temperature at the earth’s 
surface over the inferior temperature of the cloud line or the 
mountain tops. Both may be assigned to the same, or a 
similar cause, that of wei ke or pressure, or both combined. 
What other occult or wn causes, as electricity, mag- 
netism, galvanic agencies, the nature of which we do not 
understand, it is immaterial now to inquire. Suffice it to 
say, that we know that the earth’s crust (to use a familiar 
term without assenting to the of the believers in the 
igneous philosophy) is not solid, that it contains explo- 
sive and in le gases which may be sufficient in quan- 
tity and powerful enough in explosive and dangerous qualit; 
to produce all the phenomena of volcanic eruptions an 
earth shakings. The difficulty of accounting for the ex- 
tended character of these latter phenomena—earthquakes— 
is no greater than if the theory of an internal globe of liquid 
fire be accepted, as is evident by the statements made hy the 
supporters of that theory of the thickness of the earth’s 
crust, ~ 
That the earth (not merely itsinterior, but the crust of the 
globe) is a older, it would be nonsensical to deny. All 
our coal, whether bituminous or anthracite, contains ipflam- 
mable gases; coal mines are infested with it and many of the 
delvers in their depths annually lose their lives by its explo- 
sion, either from accidental causes or spontaneous ignition. 
No one who is at all acquainted with the business of boring 
for oil will deny that emissions of inflammable gas are @ 
necessary concomitant to well boring. In the oil regions 
this gas is frequently and extensively used as fuel for drying 
the ‘engines, or rather for generating steam. A notable 
intance is one we mentioned hig 2 sucaie ago, 
manufactory in Erie, the machinery 
of which was Seiven ta the ildings lighted by the gas 
+. an unproductive oil well. The pA adhe is that of 
- Jarecki and Co., brass workers. For more than two years 
they have led gas by means of a three-inch iron pipe from 
pa Meagher § prt well 1200 ft. distant from the manufac 
tory, and used it as fuel for their boilers and as lights for 
hens works. The flow is never stopped, never changed in 
amount of pressure; the is of lighting properties, 
and when at night or on Sundays the works are pe 
i at 
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